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Abstract

Background: Internet-based interventions promise to enhance the accessibility of mental health care for a greater number of
people and in more remote places. Their effectiveness has been shown for the prevention and treatment of various mental disorders.
However, their potential when delivered as add-on to conventional treatment (ie, blended care) is less clear.

Objective: The aim of this study is to study the effectiveness of an internet intervention (ASCENSO) implemented in addition
to face-to-face treatment as usual (TAU) for depression.

Methods: A 2-arm, parallel-group, randomized controlled trial was conducted in an outpatient private mental health care center
in Chile. In all, 167 adults, diagnosed with major depressive disorder, without severe comorbidities, and with internet access,
were included. Eighty-four participants were assigned to the intervention group and received medical and psychological TAU
from the mental health center plus access to the ASCENSO online platform. The control group (n=83) received only TAU. The
ASCENSO platform includes psycho-educational information, depressive symptom monitoring and feedback, and managing
emergencies based on the principles of cognitive behavioral therapy. Emergency management was mental health provider–assisted.
TAU includes access to primary care physicians and psychiatrists, to a brief individual psychotherapy, and to medication when
needed. The baseline questionnaires were administered in person, and 6- and 9-months assessments were conducted online.
Depression symptoms and quality of life were measured by self-administered questionnaires, and treatment adherence was
determined via the Mental Health Center’s internal records. The usage of ASCENSO was assessed by server logs. Reduction on
depressive symptomatology was considered as the primary outcome of the intervention and quality of life as a secondary outcome.

Results: Of the 84 participants in the intervention group, 5 participants (6%) never accessed the online platform. Of the remaining
79 participants who accessed ASCENSO, 1 (1%, 1/79) did not answer any of the symptom questionnaire, and most participants
(72/79, 91%) answered the monitoring questionnaires irregularly. The ASCENSO intervention implemented in addition to
face-to-face care did not improve the outcome of the usual care delivered at the mental health center, either in terms of reduction
of depressive symptoms (F2,6087= 0.48; P=.62) or in the improvement of quality of life (EQ-5D-3L: F2,7678=0.24; P=.79 and
EQ-VAS: F2,6670= 0.13; P=.88). In contrast, for the primary (F2,850=78.25; P<.001) and secondary outcomes (EQ-5D-3L:
F2,1067=37.87; EQ-VAS: F2,4390= 51.69; P<.001) in both groups, there was an improvement from baseline to 6 months (P<.001),
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but there was no change at 9 months. In addition, no effects on adherence to or use of TAU were found. Finally, the dropout rate
for the face-to-face treatment component was 54% (45/84) for the intervention group versus 39% (32/83) for the control group
(P=.07).

Conclusions: The fact that the adjunctive access to ASCENSO did not improve outcome could be due to both the rather high
effectiveness of TAU and to patients’ limited use of the online platform.

Trial Registration: ClinicalTrials.gov NCT03093467; https://clinicaltrials.gov/ct2/show/NCT03093467

(JMIR Ment Health 2021;8(12):e26814)   doi:10.2196/26814

KEYWORDS

depression; e-mental health; blended care; internet

Introduction

Background
Depression is one of the most prevalent health problems and
the leading cause of disability worldwide [1]. In Chile, the
prevalence of this pathology is among the highest
internationally. According to data provided by the National
Health Survey 2016-2017 conducted by the Chilean Ministry
of Health, 15.8% of the general population over 18 reported
having experienced depressive symptoms in the past year [2].
Despite the high prevalence of depression and the costs implied
for the health systems, a relevant percentage of those suffering
from depression do not access treatment. The barriers to
accessing effective mental health treatment include individual
factors. For example, help-seeking behavior is influenced by
the willingness to disclose problems, fear of stigma [3], lack of
time for treatment, and sociocultural characteristics. Moreover,
barriers regarding providers influence access to treatment, such
as scarce screening and diagnose of mood and anxiety disorders
within the primary care health setting. Finally, systemic factors,
such as the availability of effective treatment, have also been
reported to constitute a barrier to accessing mental health
treatment [4,5].

The high depression prevalence, its complexity and chronicity
[6], and the low rates of treatment access [4] have led to the
design and implementation of comprehensive management
strategies for the disorder [7-10] including interventions based
on information and communication technologies [11].

Internet cognitive therapy (ICT)–based programs often include
interactive elements, self-report questionnaires,
psycho-education through audio-visual media, and different
types of exercises, such as problem solving, recognizing and
challenging dysfunctional thinking, activity planning, and
behavioral experiments [12,13].

Over the past two decades, many studies have pointed to the
effectiveness of ICT-based interventions for the reduction of
depressive symptoms [11,14]. Most studies investigated
self-management interventions based on internet cognitive
behavior therapy (iCBT) with or without clinical guidance that
were mostly used as stand-alone interventions (ie, independent
of conventional face-to-face treatment). A recent meta-analysis
based on 32 studies reported a pooled effect size of g=0.67 for
the reduction of the depressive symptomatology of iCBT [14].
Nevertheless, most of the included studies addressed
self-selected individuals with mild to moderate symptoms and

mostly recruited online and outside of clinical settings. It is
possible that these individuals differ from those who participate
in traditional face-to-face therapies [15], which limits the
generalizability of these results.

Another limitation of the available evidence is based on the fact
that the majority of trials compared stand-alone iCBT against
a weak comparator (ie, wait-list control groups). Furthermore,
the comparisons against usual care or active interventions (eg,
bibliotherapy) has shown mixed results, some indicating a small
[14] or nonsignificant effect [16], whereas others studies
conclude that iCBT could be as effective as face-to-face
treatment [17-19]. However, there is still a clear lack of
high-quality trials addressing this question in clinical samples
in which iCBT is tested against evidence-based individual
psychotherapy.

In addition to further investigating the potential of such
stand-alone interventions, it is considered highly relevant from
a service research perspective to investigate to what extent the
additional use of ICT-based interventions parallel to
conventional face-to-face treatment (ie, blended treatment
approaches) may improve depression care. Blended care refers
to a combination of online and face-to-face therapy [20].
Blended interventions can have two different objectives: on the
one hand, they can aim at increasing the efficiency of treatment
by reducing time in the face-to-face setting instead of delivering
parts of the treatment via ICT (ie, the assumption is that similar
outcomes can be achieved with less face-to-face treatment and
therefore at a lower cost) [21]; on the other hand, blended
interventions can aim at increasing the effectiveness of treatment
by adding adjunctive ICT-based tools to regular face-to-face
treatment (ie, the assumption is that the combined treatment
will result in improved outcomes) [20,22].

Four recent randomized controlled trials (RCTs) investigated
the effectiveness of blended care for depression but showed
inconsistent results. Two trials reported statistically significant,
medium effect sizes of blended treatment in both inpatient [23]
and outpatient settings [24]. These 2 studies included German
participants and used the web-based self-help program,
Deprexis, for 12 weeks. This program consisted of 10 main
modules plus an introductory and a summary module based on
cognitive-behavioral techniques, positive psychology,
emotion-focused therapy, and dream work. In contrast, 2 other
trials found no [25] or only small effects [26] of adding an
adjunctive computerized iCBT to face-to-face primary care.
Both of these trials included European outpatient samples (UK
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and German patients) and used the MoodGYM, a web-based
CBT program for depression, which consists of 5 interactive
modules that are made available sequentially on a weekly basis
with a 6-week total duration. Additionally, Gilbody, et al’s [25]
3-group study design allowed for the assessment of an adjunctive
iCBT intervention using the Beating the Blues program, which
is an interactive, multimedia, computerized CBT package
comprising a 15-minute introductory video followed by 8
therapy sessions. The program is entirely online, and there is
no interaction with clinicians or individualized feedback on the
computer sessions [25]. It is possible that the lack of consistent
results among the mentioned studies is due to the diverse
samples (inpatients might have more severe symptoms than
outpatients) and the different types and durations of the digital
intervention program used.

In addition, a large naturalistic study reported that blended
interventions for depression and anxiety did not result in
improved outcomes and were even associated with longer
treatment duration and more costs than was outpatient treatment
alone [27].

Study Objective
In this paper, we report on the first RCT on blended care for
depression in Latin America where research on ICT-based
interventions is still considered to be in an initial stage [28,29].
In Chile, the first internet-based program for depression, called
ASCENSO (based on the acronyms of its Spanish name: Apoyo,
Seguimiento y Cuidado de Enfermedades a partir de Sistemas
Operativos) was developed and evaluated in a feasibility and
acceptance study in 2015 [30].

The main purpose of the present study was to evaluate the
effectiveness of a blended treatment approach (ie, ASCENSO
offered as adjunctive intervention to depression treatment as
usual [TAU] for adult patients) compared to TAU alone.

Based on the high rates of acceptance and satisfaction among
patients who actively used the ASCENSO program as well as
their recognition of the program as a form of company and a
source of help that complements their treatment as reported in
the pilot study [30], we hypothesized that the intervention group
(IG) would show higher adherence to TAU and a significant
decrease in depressive symptoms over time when compared to
the control group (CG).

Methods

Trial Design
This 2-arm parallel-group RCT compared standard face-to-face
psychotherapy plus medication for patients with depression
(TAU) with the blended treatment approach, including TAU
plus ASCENSO, as a superiority trial. Assessments in both
conditions were conducted at baseline (T1), at 6 months (T2),
and after 9 months (T3).

Recruitment, Randomization, and Blinding
Recruitment occurred from May 2017 to February 2019, the
study was short 5 participants of the estimated sample size.
Recruitment was stopped due to study time lines (once 9-month
follow-up assessment was completed) and budget constraints.

Patients seeking treatment for depression at a private,
university-affiliated clinical and research mental health care
facility in Santiago, Chile, were invited by a research assistant
to join the study (offline recruitment).

Inclusion criteria were age between 18 and 64 years, a clinical
diagnosis of a current major depressive episode by a staff
psychiatrist or mental health–trained physician according to the
International Classification of Diseases confirmed by the
Spanish Version of the Mini International Neuropsychiatric
Interview (MINI) [31], and internet access. Exclusion criteria
were a previous suicide attempt (past 10 years); hospitalizations
associated with a major depressive disorder (MDD) diagnosis;
psychotic episodes; bipolar affective disorder; severe cognitive
disability; drug abuse or dependence; antisocial, schizotypal,
or borderline personality disorder; serious medical illness; and
insufficiency in the Spanish language. Participants were
randomized either to the CG receiving psychiatric or
psychological TAU or to the IG receiving TAU plus access to
ASCENSO. Randomization was balanced, based on a
permutated block design, and stratified by MDD episode (first
versus 2 or more episodes). The randomization allocation
sequence was computer generated and was sent to the research
assistant after the participant signed the informed consent.
Patients did not receive any incentive or compensation for
participating in the study.

Given the design of the study, participants knew to which study
group they belonged. In order to avoid potential bias, physicians
and psychotherapists were unaware of the group assignment at
the beginning of TAU, but they could access this information
if participants decided to disclose this information during
sessions (for example, by sharing results of the monitoring).
Researchers were also unaware of the group assignment (IG vs
CG) at the time of analyzing the primary and secondary
outcomes of the study. However, when the use of the online
platform was being analyzed, this information was transparent.

Interventions
TAU includes the services typically provided to patients referred
by private health insurance companies, within the framework
of health difficulties that are covered by Explicit Health
Guarantees for Chileans. The benefits are defined by the health
authority in a minimum and common package for public and
private providers.

The TAU delivered is based on the national clinical guideline
for the treatment of depression in individuals age 15 years and
older [32]. This indicates the need for nonpharmacological
treatment for mild depression and a combination of
pharmacological and nonpharmacological treatment for
moderate and severe depression. In addition, it indicates
follow-up actions for 6 months once the symptomatic decrease
or remission is confirmed at 12 weeks of treatment.

In the case of a major depressive episode diagnosis, benefits
include monthly care with a mental health–trained primary care
physician or a psychiatrist for more severe clinical presentations,
access to pharmacological treatment when required, and brief
individual psychotherapy.

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e26814 | p.5https://mental.jmir.org/2021/12/e26814
(page number not for citation purposes)

Pérez et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


The usual pharmacological treatment consists of an
antidepressant plus anxiolytic, which is prescribed by the
physician or psychiatrist according to the severity of the
condition, for a minimum period of 6 months. In this sample,
100% (n=167) of patients used antidepressants, 71.9% (120/167)
also used anxiolytics, and 55.7% (93/167) used other
pharmacological treatment. The psychotherapy considers weekly
sessions for 6 to 12 weeks with an extension option upon need.

In more complex cases, the public health or insurance coverage
package confers outpatient psychiatric care and short-stay
hospitalization or day hospital treatment. At the provider level,

regarding patient treatment decisions, benefits defined by the
health authority are mostly a reference framework, allowing for
clinically based individual adjustments (eg, selection of
attending professionals and length and frequency of
interventions).

ASCENSO is an online program (see Figure 1 and Multimedia
Appendix 1) for monitoring and supporting patients with
depression, delivered as adjunctive support to conventional
face-to-face treatment. The ASCENSO intervention had a
9-month duration.

Figure 1. ASCENSO platform functioning. PHQ: Patient Health Questionnaire.

ASCENSO’s main aims are delivering psycho-educational
information (welcome page, self-care recommendations, and
blog components), supportive monitoring and feedback
(depressive symptom–monitoring component), and managing
emergencies (alarm, online consultation, and emergency
information components). Its 7 main components are described
as follows: (1) A welcome page that shows the ASCENSO
platform objectives is included. (2) Self-care recommendations
and psychoeducation involve psycho-educational resources that
promote patient self-care and adherence to treatment,
specifically, information about the causes, prevention, and
treatment of depression. (3) The blog component includes
general information about mental health and depression. (4) For
the depressive symptom monitoring and feedback component,
every 2 weeks, patients report the level of their depressive

symptoms by completing the Patient Health Questionnaire-9
online questionnaire [33]. For this purpose, they receive a link
to the questionnaire by email (they can also access it via the
online ASCENSO platform). If the participant does not respond,
a reminder is automatically sent within 5 days by email. The
ASCENSO platform evaluates the status of the depressive
symptoms with a predefined algorithm and determines whether
the patient’s status is improved, unchanged, or deteriorated
compared to the previous one. A short feedback message is then
sent to the patient (Textbox 1). Each feedback fits the current
symptomology and is selected and sent from a database
(elaborated by a group of experts). All messages include a brief
self-care recommendation, and they promote adherence to
psychotherapeutic and psychiatric treatment.

Textbox 1. Examples of feedback messages.

• We are pleased to know that your current situation is good. We are committed to improving your situation as well. Don't forget to go for a walk
or visit someone you like. Do simple things that you like and make you happy.

• We have observed that the last four weeks you have not been well, and that is lamentable news for us. We recommend that you seek a conversation
with your therapist or physician. Please note that you can also request a consultation online or by phone in the ASCENSO program. Don't isolate
yourself.

• In the questionnaire, you show that your mood has improved a little from your previous results. To continue improving, it is important that you
do not forget the self-care recommendations that are available on the ASCENSO program website. Take care of your diet and exercise in
moderation, according to your physical possibilities.
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(5) An alarm based on symptom monitoring or a “suicide alert”
is also included as a component. In the case that monitoring
indicates suicidal ideation, the patient automatically receives
an email instructing him or her to contact the health center where
he or she is being treated and is referred to the “Emergency”
section of the menu on the ASCENSO platform. In addition, a
professional at the health center responsible for implementing
ASCENSO receives an alert notification, evaluates the patient’s
situation according to information in the clinical record and
symptom report, and acts accordingly.

Regarding the standard operating procedure for suicidality of
the trial, the suicide alert was activated by the patient when
responses in the ASCENSO platform questionnaire indicated
suicide ideation. This alert was automatically sent via email
from the platform to a person designated by the health center
and the research team; generating 2 different but complementary
routes of action. The first was managed by the research team,
in which a research assistant (clinical psychologist) contacted
the patient within 48 hours after the alert was triggered. It
involved verifying the patient's condition, motivating the
continuity of the treatment, and remembering the options
available on the ASCENSO platform (use of consultation online
or by phone). In case the participant could not be contacted, the
research assistant made 2 additional attempts in the following
days. The second and parallel route of action was the
responsibility of the health care center staff. CC reviewed the
patient's care and identified if there was a scheduled appointment
(either a doctor or a psychologist) during the next 7 days. If the
patient did not have an appointment, the health center staff
would contact the patient by phone to verify their situation and
proceed to follow the internal protocol of the health center for
the management of suicidal ideation and suicide attempts.

(6) In the online consultation component, patients can schedule
a 30-minute session with a psychologist, which is conducted in
a private text-based chatroom or over the phone. Guidance and
counseling are provided during the online consultation (sessions
do not constitute an online psychotherapeutic process). This
component was provided by the mental health center.

(7) For the emergency information component, standard
information on what to do and whom to contact in a crisis is
provided.

Research assistants registered participants of the IG in the
ASCENSO platform and gave them a password to access the
intervention. They also offered information on how to access
and use the platform. If a participant failed to respond to the
first monitoring assessment after 2 weeks, he or she was
contacted by phone to clarify potential technical problems.
Additionally, during the course of the intervention, the IG
participants could contact the research assistants via email when
encountering any technical problems on the use of the platform.
Participants could access the platform for 9 months.

Assessment Instruments and Methods
The MINI Spanish version 6.0.0 was used for assessment in
this study. The MINI is a brief and structured interview for
major psychiatric disorders of axis I of the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition, and the

International Classification of Disease 10. It was specifically
designed for implementation in clinical practice and research
in psychiatric and primary health care settings and was used in
this study at baseline to determine the inclusion and exclusion
criteria. The following modules were applied: major depressive
episode, suicidality, manic and hypomanic episodes, alcohol
and other substance dependence abuse, psychotic and mood
disorder with psychotic features, and antisocial disorder. Each
module starts with a screening question to exclude the diagnoses
and possibly skip the module accordingly if answered negatively
or to explore symptoms severity when responded positively.
Several validation studies [34] have demonstrated excellent
interrater and test reliabilities of the MINI.

The International Personality Disorder Examination (IPDE)
Questionnaire and Interview was also used for assessment [35].
The IPDE is a semistructured interview used to assess
personality disorders. It has been approved by the World Health
Organization and has been translated into Spanish [36]. In this
study, it was used to identify exclusion criteria of schizotypal
and borderline personality disorders. It also has a brief
self-applied screening questionnaire, in which, using
dichotomous answers to questions, the individual describes his
or her usual behavior in the past 5 years. This questionnaire
provides the interviewer with quick information about which
personality disorder is likely to be present. The corresponding
module of the IPDE interview is then administered, which
allows for the confirming or ruling out of the diagnosis.

Demographic information (age, gender, marital status, etc),
internet accesses and use, and self-perception of internet
expertise were collected through an ad hoc questionnaire.

The primary outcomes were depressive symptoms as assessed
by the Chilean adaptation of the Beck Depression Inventory
[37]. The Beck Depression Inventory is a 21-item, self-rated
scale that evaluates key symptoms of depression; among other
items, it includes sadness, pessimism and sense of failure,
self-dislike, suicidal ideas, crying, irritability, social withdrawal,
indecisiveness, and several somatic preoccupations [38]. Items
are scored on a 4-point continuum (0=least, 3=most), with a
total score range of 0 to 63. The Chilean adapted inventory has
a .92 Cronbach’s α and 1-factor solution [37]. Higher scores
indicate greater depressive severity. In this study, the internal
consistency was .84, .92,and .94 at basal, 6-month and 9-month
assessment, respectively.

Secondary outcomes were quality of life and treatment
adherence. Quality of life was measured by the Spanish version
of the EuroQol/EQ-5D-3L [39,40]. It includes a short descriptive
questionnaire and a visual analogue scale (EQ VAS). The former
comprises 5 items: mobility, self-care, usual activities, pain or
discomfort, and anxiety or depression. Items are scored on 3
levels: (1) no problems, (2) some problems, or (3) extreme
problems. The EQ VAS assessing the respondent’s self-rated
health uses a vertical scale where the highest end point is labeled
as “The best health you can imagine” (100 points) and the lowest
as “The worst health you can imagine.”

Treatment adherence was determined via the Mental Health
Center’s internal records. Specifically, we assessed the
percentage of treatment sessions attended, including
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appointments for medical control, psychiatry, and
psychotherapy; and percentage of participants who dropped out
from TAU (face-to-face interventions).

Finally, for IG participants, the usage of ASCENSO was
assessed by server logs.

Procedures
Regarding the timing when the measurements took place, the
MINI, IPDE, and ad hoc questionnaire were applied at baseline
measurement, while the Beck Depression Inventory and
EuroQol/EQ-5D-3L were used at baseline, 6 months, and 9
months. Information from the health center records and
ASCENSO use was collected 9 months after treatment initiation.

As the duration of TAU varied depending on patients’
impairment and their adherence to treatment, fixed assessment
intervals were defined as opposed to patients being surveyed at
the end of their face-to-face treatment. The assessment at T2
was conducted after 6 months in order to include the
recommendation for a minimum time of pharmacological
treatment. The assessment at T3 was conducted after 9 months
in order to cover the duration of the ASCENSO intervention.

The baseline assessment consisted of web-based
self-administered questionnaires that patients completed at a
computer provided by the research assistant after they had signed
the informed consent. Follow-up assessments consisted of the
same web-based self-administered questionnaires but were not
completed in the health care center.

Sample Size
With a medium effect size (d=0.5), .05 α error, and .90 of power,
G*Power software [41] indicated a sample size of 140
participants (70 in each group). The final sample size established
was 172 participants, with a potential attrition of approximately
20% being accounted for.

A medium effect size was assumed, based on the effectiveness
of previous eHealth interventions for depression. The reported
effect varies from medium-large effect size (0.78) superiority
of the computerized CBT over the control group [42] to
small-medium (0.41 or 0.34) effect size when internet-based
psychological interventions are compared to active control
conditions [43,44]. The effect size assumed in our trial was
comparable to the effects reported for other blended
interventions in 2 recent RCTs [23,24].

A similar approach was used to estimate the sample attrition.
Two previous Chilean studies on eHealth technologies reported
10% [45] and 34% [30] sample attrition. In this context, an
average estimate of the sample loss was calculated at 20%.

Analytical and Statistical Approaches
The primary analysis was based on the intention-to-treat
principle. A multiple imputation procedure was used to generate
100 multiply imputed data sets, which were further analyzed
by using standard procedures for complete data and by
combining the results from these analyses [46]. The imputation
model considered sex, age, and whether or not the MDD episode
was the patient’s first.

Effects on depressive symptoms and quality of life were tested
using mixed analysis of variance (based on a mixed models’
approach) to compare changes in assessments from baseline to
6 and 9 months (time factor) between the IG and CG (group ×
time factor). Additionally, within- and between-group effect
sizes were estimated by Cohen’s dz and ds,respectively [47].

Because of their nonnormal distributions, face-to-face treatment
adherence indicators were tested with Mann-Whitney tests and
chi-square tests (Yates correction). A result was considered
statistically significant at P<.05. All analyses were performed
using SPSS version 20 (IBM Corp) except for some imputed
parameters (P values) which were estimated by R software
(“miceadds” package; The R Foundation for Statistical
Computing).

Ethics and Clinical Trial Registration
The Ethical Committee of the Mental Health Center Psicomédica
Research Group, Santiago, Chile, approved the study protocol.
Clinical trial registration was made under ClinicalTrials.gov
(NCT03093467).

Results

Participant Characteristics
Of the 729 patients screened for eligibility, 167 were
randomized. The rest either refused to participate, could not be
contacted, or did not meet inclusion criteria. Of the 120 patients
that did not meet the inclusion criteria; 40% (48/120) had a
previous suicide attempt; 18.3% (22/120) did not have confirmed
MDD; 12.5% (15/120) had been in treatment for more than 1
month, 8.3% (10/120) had borderline personality, 6.7% (8/120)
had a bipolar disorder; 4.2% (5/120) were older than 65 years
old; 3.3% (4/120) had no internet access; 1.7% (2/120) had a
psychotic episode, and 5% (6/120) were excluded for other
reasons. In terms of assessment, 81% (68/84) of the IG and 86%
(71/83) of the CG patients completed the 6-month assessment,
and 80% (67/84) of the IG and 78% (65/83) of CG patients
completed the 9-month assessment (Figure 2).
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Figure 2. Consolidated Standards of Reporting Trials (CONSORT) diagram (patient flow). CG: control group; IG: intervention group; ITT: intention
to treat; TAU: treatment as usual.

Of the 167 participants, 76.0% (127/167) were women, 46.1%
(77/167) did not have previous MDD episodes, and 82.6%
(138/167) were employed. The average age was 39.31 years
(range 20-63 years). Most of the participants (49.1%, 82/167)
were married or cohabiting and had more than 12 years of
education (76%, 127/167). In terms of internet access, 92.8%
(155/167) had access at home and 95.2% (159/167) had access
through their cell phone; most participants (55.1%, 92/167)
self-identified as intermediate internet users. With respect to

clinical characteristics, there were no differences between the
IC and CG in depressive symptoms or quality of life (Table 1).

Quality of life measured by EQ VAS was associated with a
lower probability of missing data at 6 months (odds ratio
[OR]=0.97, 95% CI 0.94-0.99; P=.04) and 9 months (OR=0.96,
95% CI 0.94-0.99; P=. 01). Sex, age, first MDD episode, marital
status (married or cohabiting vs single, divorced, or widowed),
educational level, baseline depressive symptoms, and quality
of life (measured with EuroQol/EQ-5D-3L) were not associated
with the presence of missing data at either measurement interval.
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Table 1. Participant characteristics at baseline.

Contrast and/or P valuescIGb (N=84)CGa (N=83)Total (N=167)Demographic variables

t165=0.30, P=.7739.56 (11.06)39.06 (10.67)39.31 (10.84)Age (years), mean (SD)

N/Ad20–6321–6220–63Age (years), range

χ2
1= 0.17, P=.6965 (77)62 (75)127 (76)Female, n (%)

χ2
1=0.16, P=.6940 (48)37 (45)77 (46)First MDDe episode, n (%)

χ2
2=1.95, P=.38fMarital status, n (%)

31 (37)27 (33)58 (35)Single

42 (50)40 (53)82 (49)Married/cohabiting

9 (11)15 (18)24 (14)Divorced/separated

2 (2)1 (1)3 (2)Widowed

χ2
3=2.92, P=.40Living with children, n (%)

43 (51)36 (43)79 (47)No children

21 (25)21 (25)42 (25)1 child

17 (20)18 (22)35 (21)2 children

3 (4)8 (10)11 (7)3 or more children

P=.45gFormal education, n (%)

1(1)3 (4)4 (2)Fewer than 8 years

20 (24)16 (19)36 (22)8-12 years

63 (75)64 (77)127 (76)More than 12 years

χ2
2=2.33, P=.31hOccupational status, n (%)

5 (6)4 (5)9 (5)Housewife

8 (10)3 (4)11 (7)Student

68 (81)70 (84)138 (83)Worker

3 (4)6 (7)9 (5)Unemployed

Self-reported internet access and use, n (%)

P=.99i56 (67)55 (66)111 (67)Internet at work (yes)

P=.77i77 (92)78 (94)155 (93)Internet at home (yes)

P=.17i82 (98)77 (93)159 (95)Internet by cell phone (yes)

P=.01i67 (80)51 (61)118 (70)Checks email ≥2 times a day

χ2
2=0.07, P=.96Self-perception of internet expertise, n (%)

16 (19)17 (21)33 (20)Basicj

47 (56)45 (54)92 (55)Intermediatek

21 (25)21 (25)42 (25)Advancedl or expertm

Clinical variables, n (%)

t165= 1.70, P=.0927.27 (SD 8.67)25.00 (SD 8.65)26.14 (SD 8.71)Depression Symptoms

t165= 1.48, P=.148.61 (SD 1.68)8.25 (SD 1.40)8.43 (SD 1.55)Quality of life: EuroQol/EQ-5D-3L

t165= –0.80, P=.4249.20 (SD 16.61)51.34 (SD 17.69)50.26 (SD 17.14)Quality of life: EQ VAS

aCG: control group (treatment as usual).
bIG: intervention group (ASCENSO + treatment as usual).
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cP values associated to the IG versus CG contrast based on t test value and their degrees of freedom (eg, t165=1.70), chi-square test values and their

degrees of freedom (χ2
2=2.33), or the P values of Fisher’s exact probability test.

dN/A: not applicable.
eMDD: major depressive disorder.
fCollapsed categories: single and widowed.
gFisher’s exact probability test (1-tailed). Collapsed categories: fewer than 8 years and 8–12 years.
hCollapsed categories: housewife and unemployed.
iFisher’s exact probability test (2-tailed).
jIndicated by a response of “I can turn on my computer, connect to the internet, and send emails”.
kIndicated by a response of “I can use some computer programs and find what I want on the internet”.
lIndicated by a response of “I can use several computer programs and learn to use a new one”.
mIndicated by a response of “I can program a computer, install operating systems, and configure networks”.

Usage of ASCENSO
Of the 84 participants in the IG, 79 (94%) accessed ASCENSO
during the intervention period (9 months); among these, 33
(42%, 33/79) visited the “Welcome” section, 29 (37%, 29/79)
visited the “Self-Care Recommendations” section, and 15 (19%,
15/79) visited it multiple times (between 2 and 5 times). The
“Emergency Information” section was accessed by 20
participants (25%, 20/79), and 23 participants (29%, 23/79)
accessed the online consultation section, but only 6 participants
reserved an appointment for a chat (n=3) or telephone (n=3)
consultation. Only 5 participants (6%, 5/84) never accessed the
online platform.

IG participants answered 49% (785 out of 1595 emails) of the
biweekly symptom monitoring questionnaires. Of the platform
users (n=79), most participants answered the monitoring
questionnaires irregularly. Specifically, 6 participants (8%,
6/79) completed all of the monitoring questionnaires, 24 (30%,
24/79) completed 75% to 99% of the monitoring questionnaires,
14 (18%, 14/79) completed 50%-74%, 8 (10%, 8/79) completed
25%-49%, 26 (33%, 26/79) completed 1%-24%, and only 1
(1%, 1/79) did not answer any symptom questionnaires.

Based on the participants’ responses to monitoring (n=79), a
total of 167 suicide alerts were triggered by 51 participants
(65%, 51/167): 18 of them (18/51, 35%) triggered it once, 14
(14/51, 27%) triggered it 2 to 3 times, 7 (7/51, 14%) 4 times,
and 12 (12/51, 24%) 5 times or more. The participants who
triggered alarms reported suicidal ideation on average 3.27 times
(SD 2.86, range 1 to 16).

Primary Outcome
For the primary outcome of depressive symptoms, the
mixed-model indicated that group (F1,10689=1.03; P=.31) and
group x time (F2,6087= 0.48; P=.62) effects were not statistically
significant. In contrast, there was a time effect (F2,850=78.25;
P<.001; see Table 2), indicating that depressive symptoms
decreased from baseline (mean 26.14; 95% CI 24.57-27.71) to
6 months (mean 14.14; 95% CI 12.38-15.88; P<.001) in both
groups, but no such change at 9 months was observed (mean
13.80; 95% CI 12.03-15.57; P=.76). Consistent with previous
results, within-group effect sizes were large (d= –0.95 to –1.08)
at 6- and 9-month assessments in both the CG and IG.
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Table 2. Imputed means, SDs, and effect sizes for quality of life and depressive symptoms.

Between-group effect

sizes (ds)

Within-group effect

sizes (dz)

9 months (T3),

mean (SD)

6 months (T2),

mean (SD)

Baseline (T1),

mean (SD)

Groups

T3bT2aT1-T3T1-T2

Depressive Symptoms (BDI-IAc)

–0.05–0.10–0.95–1.0313.52 (11.49)13.62 (9.87)25.00 (8.65)CGd

–1.08–0.9814.07 (11.75)14.65 (11.36)27.27 (8.67)IGe

Quality of life (EuroQol/EQ-5D-3L)

–0.10–0.14–0.63–0.696.95 (1.85)6.93 (1.80)8.25 (1.40)CG

–0.65-0.727.12 (1.67)7.17 (1.63)8.61 (1.68)IG

Quality of life (EQ VAS)

0.100.160.760.6069.48 (21.34)69.16 (19.96)51.34 (17.69)CG

0.740.7567.39 (21.74)65.92 (20.72)49.20 (16.61)IG

aBetween-group effect sizes comparing CG versus IG at time 2 (T2).
bBetween-group effect sizes comparing CG versus IG at time 3 (T3).
cBDI-IA: Beck Depression Inventory-Spanish version.
dCG: control group (treatment as usual).
eIG: intervention group (ASCENSO + treatment as usual).

Secondary Outcomes
The secondary outcome of quality of life (EuroQol/EQ-5D-3L)
improved in both groups (F2,1067=37.87; P<.001), but group
(F1,9550=1.64; P=.21) and group x time effects (F2,7678=0.24;
P=.79) were not statistically significant (Table 2). The scores
decreased from baseline (mean 8.43; 95% CI 8.18-8.68) to 6
months (mean 7.05; 95% CI 6.76-7.33; P<.001); however, there
was no change at 9 months (mean 7.03; 95% CI 6.74-7.33;
P=.93). Within-group effect sizes were medium-large (d= –0.63
to –0.72) at 6- and 9-month assessments in both the CG and IG.

Similarly, for the EQ VAS (scale from 1 to 100), the model did
not indicate statistical significance for either group
(F1,11863=1.23; P=.27) or group x time (F2 6670=0.13; P=.88)
effects; that is, the quality of life did not differ between the
groups over time. In addition, there was a time effect (F2,4390=
51.69; P<.001) in both groups’ quality of life increase from
baseline to 6 months (baseline: mean 50.27, 95% CI
47.30-53.24; 6 months: mean 67.54, 95% CI 64.32-70.76;

P<.001), but there was no change at the 9-month assessment
(mean 68.44; 95% CI 65.13-71.75; P=.91). Again, within-group
effects were medium-large size (d= –0.60 to –0.76) at 6- and
9-month follow-up in both the CG and IG.

Treatment Adherence
Table 3 shows that there were no differences between groups
(all P values >.05) when considering both the number of
appointments and percentage of attended sessions with each
type of face-to-face treatment professional: psychiatrist,
physician, or psychologist. Across the different components of
TAU, the median of participants attended approximately 70%
of appointments (except for CG participants at psychiatry
sessions).

Additionally, health center reports at the 9 months follow-up
indicated that there were no differences between the groups
related to dropout rates (P=.07). The dropout rate for face-to-face
treatment component was 54% (45/84) for IG versus 39%
(32/83) for CG.
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Table 3. Face-to-face treatment adherence.

P valuecCGb valuesIGa valuesFace-to-face intervention
rate

NumberMedian (IQR)Mean (SD)NumberMedian (IQR)Mean (SD)

Medical/physician control

.53817 (6)7.26 (4.19)828 (6)7.44 (3.87)Appointments

.878171.43 (28.19)73.05 (18.50)8275 (26.16)71.27 (20.66)Attendance percentaged

Psychiatry

.48263.50 (10)6.42 (6.18)142 (10)5 (5.07)Appointments

.592663.39 (83.65)46.23 (41.54)1473.90 (100)51.51 (47.12)Attendance percentage

Psychotherapy

.158313 (14)16.89 (10.14)8412.50 (14)14.99 (9.77)Appointments

.398375.0 (22.67)72.64 (15.85)8476.33 (24.18)74.35 (17.37)Attendance percentage

aIG: intervention group (ASCENSO + treatment as usual).
bCG: control group (treatment as usual).
cP=bilateral significance of the Mann-Whitney test.
dPercentage of attendance: number of attended sessions divided by the total number of appointments.

Discussion

Principal Findings
The aim of this study is to evaluate the effectiveness of an
adjunctive online intervention to enhance face-to-face treatment
of patients with depression. This is the first RCT carried out in
a Latin American health care setting on this type of blended
care, in which part of the treatment was carried out face to face,
with other parts being delivered online and with no reduction
of any component of the TAU in either the duration or frequency
of sessions.

Currently, there is an ongoing discussion about the optimal way
to blend internet and face-to-face interventions [18,48-50], with
some limited evidence existing regarding the effectiveness of
these blended treatments [23-27,51].

As the results indicated, while both groups showed large
within-group effect sizes, the blended approach did not improve
the effectiveness of the usual care delivered at the mental health
center either in terms of reduction of depressive symptoms or
in the improvement of quality of life. One possible explanation
for this lack of superiority may be the type and intensity of
face-to-face treatment and the high effectiveness of TAU.

Comparison With Prior Work
Previous studies have shown that internet interventions are
effective in reducing depressive symptomatology when they
are compared to a waiting list and placebo [14,52,53]. In fact,
ICT-based interventions compared to a waiting list have shown
increased effect compared to those including TAU as a control
group [14] but have shown no superiority compared to active
control groups [16]. The pre-post effect sizes of TAU and the
face-to-face treatment adherence results of our study indicate
that this comparator consisting of comprehensive medical and
psychological care might have been too strong to leave room
for ASCENSO to improve outcomes. In contrast, in the 2
previous RCTs that demonstrated the effectiveness of blended

care for depression, TAU was associated only with small or
moderate effect sizes [23,24].

A second explanation for the results obtained is related to the
heterogeneous use of the ASCENSO platform by patients. In
fact, a common problem on internet-delivered psychological
treatments is the high degree of nonadherence or dropouts
[54,55], which limit their effectiveness. This has also been
observed in 2 other RCTs on blended interventions for
depression in primary care. Both the studies of Gilbody et al
[25] and Löbner et al [26] reported extremely low utilization of
their very brief internet-based interventions. Compared to these
studies, the uptake and utilization of the online intervention in
the our study were higher, with only 6% (5/84) participants
never logging in to the program and 52% (44/84) of them
completing half or more than half of the supportive monitoring
assessments over an intervention period of 9 months.

In fact, some theoretical models have been proposed to account
for the nonadherence phenomenon in the eHealth literature. For
example, Johansson and colleagues [56] indicated that internet
treatment characteristics such as workload, text-content
complexity, and a demanding treatment process, which do not
match personal prerequisites such as daily routines, language
skills, and treatment expectations, respectively, are at the base
of this nonadherence phenomenon. Other reasons for
nonadherence indicated by the authors were presence of negative
effects and lack of face-to-face contact.

Also, regarding the possible causes of the heterogeneous use of
the ASCENSO platform, aspects such as the credibility of
eHealth interventions should also be taken into account and
could be at the base of the differences found in the use among
the IG participants. In regard to face-to-face psychotherapy,
patient-perceived treatment credibility represents a personal
belief about a treatment’s logicalness, suitability, and
efficaciousness, which varies in a continuum from negative to
positive [57]. Meta-analyses have shown both that positive
expectations [58] and the perceived credibility toward the
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treatment [59] are associated with symptom improvement
although their impact is small in magnitude. Given the relative
novelty of the use of technologies in the treatment of mental
health problems or their use as a complementary tool to usual
treatment in local settings, it could be hypothesized that the lack
of a user’s personal experience with these technologies (or their
lack of presence in a potential user’s social network) could
generate negative expectations toward them, and therefore
individuals might be less willing to use them.

In comparison to the aforementioned internet treatment
characteristics, the ASCENSO platform can be considered a
low-demand intervention. Its design is such that it is the patients’
themselves who decide when and how to use the platform since
the patients have to access the website and read simple
psychoeducational information or actively request assistance
through telephone or chat. Only the supportive monitoring goes
“from the platform to the end user” and demands the patient’s
attention. Therefore, it is the only situation that could be
perceived as an overload. However, future research should focus
on ways to enhance adherence to ASCENSO and allow us to
distinguish when the non-use of this platform indicates that
people are using it according to their perceived needs.

Despite there being a dearth of studies in the Latin American
context on internet-based interventions in mental health, the
few studies conducted tend to show high levels of acceptability
but relatively low levels of use and adherence [28,30]. The
differential use of technology has been related in some
investigations to the levels of patients’ familiarity with
technological devices and interventions; that is, their
technological literacy [60]. Additionally, the levels of
personalization of the interventions and the proximity of the
content are important [61].

A subsequent qualitative study that addresses expectations and
experiences of patients may help to clarify the reasons for
(non)adherence and dropout from the online intervention and
would help us to clarify to what extent patients adapt the use
of the available eHealth components to their needs. Moreover,
this kind of research could inform us how to improve future
online and blended interventions along the lines of persuasive
design and user-developer co-design tools to favor user
adherence [62-66].

Although the appropriate way to measure effectiveness in
clinical trials is through intention-to-treat analysis, it accounts
for intervention effectiveness regardless of the degree of
treatment compliance. However, the effect of offering a program
is not necessarily the same thing as the impact of participating
on it. Therefore, intention -to-treat analysis does not make “what
works for whom” clear [55,67]. Thus, using a “treatment on the
treated” analysis that is able to show the impact of program
participation could be another future line of research, which
would be particularly interesting if used in contexts where it is
feasible to encourage more participation.

Strengths and Limitations
The strengths of this study are its design (an RCT with an active
control group), the use of structured interviews to confirm
clinical diagnosis, and the measurement of treatment utilization

and adherence to TAU via objective records from the health
care provider. Although many studies on ICT-based
interventions have been criticized for the online and
community-based recruitment of participants with mild to
moderate symptom severity, participants in this study were
recruited in a clinical setting and showed medium to severe
depression.

This study also has several limitations including difficulties in
the blinding group assignment to patients and medical staff,
difficulties in standardizing the measurement time (based on
the complex nature of the intervention which contains different
interacting components), the use of self-report scales for clinical
variables, and the limited availability of adequate indicators to
measure the use. These factors limit the generalizability of the
results to medium to severe depressive patients with low
comorbidities. This is a relevant limitation since the recruitment
process showed that a considerable number of individuals had
1 or more comorbidities, which was considered to be an
exclusion criterion in this study, particularly a history of
previous suicidal ideation or attempts.

Additionally, the fact that the face-to-face treatment was carried
out in a private health center could have biased the sample by
excluding people with low socioeconomic status and those who
lack health insurance (eg, undocumented immigrants). Although
the Chilean explicit health guarantee system has expanded the
coverage of depression treatment, guaranteeing care, ensuring
its quality, and establishing a financial protection system (by
defining a maximum copayment), the existence of a payment
requirement could be an access barrier for people with fewer
economic resources.

Finally, one of the limitations of the current study is its limited
replicability since it was implemented in the context of routine
health care, which might have been influenced by extraneous
variables despite the use of randomization. Nonetheless, it is
important to point out that although carrying out a study in a
natural context makes replication difficult, doing so provides
ecological validity [68], showing the usefulness (or not) of the
intervention tool as it would be used in routine health care. In
fact, there is extensive research that reports difficulties in
replicating the results of manualized or highly standardized
interventions in applied contexts, in which results are often less
promising [69]. Thus, our findings may be a valuable
contribution to decision-makers in routine health care settings.

Conclusions
This study allows us to progress the understanding of the
effectiveness of blended therapy. The study adds to previous
studies that have demonstrated that ICT-based interventions
can feasibly be implemented in Latin America [28,29,62], a
context with high levels of mental health problems [1] and low
access to professional treatment [5]. However, the blended
treatment approach of ASCENSO did not prove superior in this
trial compared to TAU alone. This result has ecological validity
since it was implemented in a routine health care setting,
offering valuable information for decision-makers about the
usefulness of implementing automated systems as a complement
to usual care.
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At a local level, the results obtained regarding the low use of
the platform and lack of improvement in depressive symptoms
compared to the effect of only face-to-face treatment are
different from what was observed in the European context [70].
These differences might indicate that it is not enough to adapt
interventions and that it is increasingly necessary to develop
them based on the particular sociocultural, economic, and social
health characteristics of the users [61]. Mental health treatment
in Latin America is still limited, with scarce specialized human
resources, low frequency of treatment sessions, and insufficient
postdischarge controls, especially in rural and remote areas. For
this reason, it is necessary to continue exploring remote
internet-based interventions, especially in Chile where internet
penetration is massive [71] and because it has one of the highest
prevalences of depressive disorders worldwide [72].

The relevance of the development of effective treatment
strategies that reduce or do not require face-to-face contact has
increased due to the recent global pandemic we have been facing
since the COVID-19 outbreak. It is important to make treatment
accessible even in lockdown conditions and respond to the
reported associated negative impact this pandemic has had on
mental health. This is particularly relevant for the Chilean
context where it has been reported that after the COVID-19
outbreak, more than 60% of assessed individuals are

experiencing a negative emotional impact and are expressing
concerns about the future, general health, work instability, and
the current political instability the country [73].

Future interventions might benefit from more actively and
explicitly integrating the contents and activities of the
ASCENSO platform into the face-to-face therapeutic space. For
example, using the results of questionnaires or suicide alarms
(among others) as part of the information discussed in the
therapeutic session may be useful. Thus, achieving greater
integration between the technological and face-to-face treatment
components may potentially enhance these components. This
would allow patients to process the information provided by
the algorithms of the platform, so that they do not feel a
mismatch between what the program is offering them and their
true state or necessities, a condition that has previously been
identified as an important barrier to the use of internet-based
Interventions [56,74].

Furthermore, future interventions need to carefully study the
motivation and preferences of potential users. In addition, public
health efforts to increase awareness about mental health issues
and provide guidance on where to seek and receive help seem
to be required to ensure that more patients receive appropriate,
professional help.
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Background: Behavioral activation (BA), either as a stand-alone treatment or as part of cognitive behavioral therapy, has been
shown to be effective for treating depression. The theoretical underpinnings of BA derive from Lewinsohn et al’s theory of
depression. The central premise of BA is that having patients engage in more pleasant activities leads to them experiencing more
pleasure and elevates their mood, which, in turn, leads to further (behavioral) activation. However, there is a dearth of empirical
evidence about the theoretical framework of BA.

Objective: This study aims to examine the assumed (temporal) associations of the 3 constructs in the theoretical framework of
BA.

Methods: Data were collected as part of the “European Comparative Effectiveness Research on Internet-based Depression
Treatment versus treatment-as-usual” trial among patients who were randomly assigned to receive blended cognitive behavioral
therapy (bCBT). As part of bCBT, patients completed weekly assessments of their level of engagement in pleasant activities, the
pleasure they experienced as a result of these activities, and their mood over the course of the treatment using a smartphone-based
ecological momentary assessment (EMA) application. Longitudinal cross-lagged and cross-sectional associations of 240 patients
were examined using random intercept cross-lagged panel models.

Results: The analyses did not reveal any statistically significant cross-lagged coefficients (all P>.05). Statistically significant
cross-sectional positive associations between activities, pleasure, and mood levels were identified. Moreover, the levels of
engagement in activities, pleasure, and mood slightly increased over the duration of the treatment. In addition, mood seemed to
carry over, over time, while both levels of engagement in activities and pleasurable experiences did not.

Conclusions: The results were partially in accordance with the theoretical framework of BA, insofar as the analyses revealed
cross-sectional relationships between levels of engagement in activities, pleasurable experiences deriving from these activities,
and enhanced mood. However, given that no statistically significant temporal relationships were revealed, no conclusions could
be drawn about potential causality. A shorter measurement interval (eg, daily rather than weekly EMA reports) might be more
attuned to detecting potential underlying temporal pathways. Future research should use an EMA methodology to further investigate
temporal associations, based on theory and how treatments are presented to patients.

Trial Registration: ClinicalTrials.gov, NCT02542891, https://clinicaltrials.gov/ct2/show/NCT02542891; German Clinical
Trials Register, DRKS00006866, https://tinyurl.com/ybja3xz7; Netherlands Trials Register, NTR4962,
https://www.trialregister.nl/trial/4838; ClinicalTrials.Gov, NCT02389660, https://clinicaltrials.gov/ct2/show/NCT02389660;
ClinicalTrials.gov, NCT02361684, https://clinicaltrials.gov/ct2/show/NCT02361684; ClinicalTrials.gov, NCT02449447,
https://clinicaltrials.gov/ct2/show/NCT02449447; ClinicalTrials.gov, NCT02410616,
https://clinicaltrials.gov/ct2/show/NCT02410616; ISRCTN registry, ISRCTN12388725, https://www.isrctn.com/ISRCTN12388725
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Introduction

Most psychotherapeutic treatments for depression are
underpinned by a clear theoretical framework of how a specific
therapy is supposed to engender change in patients’mood states.
In light of the fact that various psychotherapies have been
proven to be effective for treating depression (eg, [1-4]), one
would perhaps assume that theoretical frameworks are also
evidence based. However, demonstrating that a therapy is
effective is not the same as providing evidence or explanations
as to how it actually works [5-8], that is, the process through
which a certain variable leads to change in another variable
[6,7]. In addition to effectiveness studies that target an overall
treatment package, understanding how therapy targets the
interplay between specific factors that are believed to be of
importance can ultimately give rise to specific treatment
recommendations or improvements to treatment protocols (eg,

[6-10]). Conducting a verification of the underlying theoretical
framework of a form of psychotherapy can help optimize
treatment strategies (eg, [6-10]), that is, direct better, stronger,
or different treatment strategies that underpin the critical
processes of the treatment (eg, [6-10]).

One such effective psychotherapeutic intervention for depression
is behavioral activation (BA). The empirical evidence for BA
is both extensive and convincing; it can be offered either as a
stand-alone treatment or within the setting of cognitive
behavioral therapy (CBT) [11-13]. BA is based on Lewinsohn
et al’s [14,15] theory of depression, which purports that when
a person is depressed, they tend to engage less in pleasant or
meaningful activities, resulting in them experiencing less
pleasure, which, in turn, leads to an increased depressed mood,
and so on. From this perspective, persons end up in a vicious
circle of depression [14,15], as depicted in the left panel of
Figure 1.
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Figure 1. Circles of depression and BA based on the theoretical framework of depression by Lewinsohn et al [14,15]. BA: behavioral activation.

Through BA, patients learn from self-monitoring their everyday
activities and related mood that the way they behave affects the
way they feel, while conversely, the way they feel affects the
way they behave [11,12,16]. Therapists motivate their patients
to schedule and engage in everyday pleasant activities [12,17].
Patients are informed that engaging in these activities may not
lead them to immediately experience greater pleasure and that
experiencing pleasure may not enhance their mood straightaway.
Rather, they are told that this is a process that requires time and
that positive results will follow in due course as they continue
to engage in pleasurable activities [12,17]. The circle of BA, as
it is referred to in Lewinsohn et al’s [14,15] model is shown in
the right panel of Figure 1. As one can see in Figure 1, BA aims
to break the vicious circle of depression by increasing the
patient’s engagement in pleasant activities.

Currently, there is a relative dearth of empirical evidence
available concerning the assumed causal pathways in the
theoretical framework of BA [10,18-20]. Janssen et al [20]
sought to address this gap in extant knowledge by conducting
a systematic review in which they investigated the mediators
of BA for depression. In this review [20], the evidence for the
mediating role played by both engaging in pleasant activities
and experiencing pleasure was not consistently replicated across
the considered studies. However, the authors did conclude that
their review was not without its limitations. First, some of the
included studies were of poor methodological quality, while
different questionnaires were used to assess the mediators.
Moreover, the results of the mediational analysis did not
necessarily explain the processes via which change occurs,
insofar as most studies solely focused on unidirectional
relationships, in addition to lacking temporal dependency [9,20].
It is thought that the reciprocal interactions and longitudinal
associations between different variables determine psychological
functioning [21]. Thus, to successfully delineate the theoretical
framework of BA, further research is needed that considers
reciprocal interactions and longitudinal associations by using
ecological momentary assessment (EMA) methods [8,10,20].

EMA methods allow us to trace temporal pathways of change
across different variables among patients during the course of
treatment [9,10,20,22]. With EMA methods, or real-time
monitoring, persons are routinely asked to report on their mood
and other related phenomena while they are in their own
ecological habitat (eg, [23-25]). Traditionally, EMA was
conducted via paper-and-pencil diaries as well as via stand-alone
technical devices [25,26]. Today, EMA is often facilitated by
smartphone-based applications [25,27,28]. The fact that
phenomena are measured close to their occurrence helps to
avoid recall bias as much as possible [29,30]. This fact is
especially pertinent with respect to patients suffering from mood
disorders, as prior research has shown that recall among this
patient group is confounded by current feelings, not to mention
greater recall of unpleasant activities than pleasant activities
[31-33]. The past several decades have seen a surge in the use
of EMA methods in mood disorder research.

This paper aims to examine the assumed (temporal) associations
of the 3 constructs in the theoretical framework of BA among
major depressive disorder (MDD) patients, who monitored their
engagement in pleasant activities, the pleasure they experienced
as a result of conducting these activities, and their related mood
states using smartphone-based EMA during the course of
blended CBT (bCBT) in routine mental health care (MHC).
bCBT integrates face-to-face (f-t-f) sessions with both web-
and smartphone-based components into 1 treatment protocol
[34]. Data from a subsample of the patients receiving bCBT
and smartphone-based EMA (N=240) as part of the European
Comparative Effectiveness Research on Internet-based
Depression Treatment treatment-as-usual (TAU)
(E-COMPARED) trial were used to investigate the longitudinal
reciprocal associations [35,36].
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Methods

Participants, Procedure, and Treatment Protocol
E-COMPARED is a randomized controlled, non-inferiority trial
that was conducted across 8 European countries. The principal
aim of the trial was to compare both the clinical effectiveness
and cost-effectiveness of bCBT to treatment-as-usual (TAU)
for MDD. For the trial, a generic bCBT protocol was established
[35,36]. The study protocol of E-COMPARED gives a complete
overview of the bCBT protocol [36]. In short, the core
components of the bCBT protocol mirrored traditional f-t-f
CBT: (1) psychoeducation, (2) BA, (3) cognitive restructuring,
and (4) relapse prevention. However, with bCBT, f-t-f sessions
were replaced by and alternated with online modules [34,37].
The themes of the f-t-f sessions matched the content of the
online sessions. The more practical components were delivered

online (ie, psychoeducation, completing homework
assignments). The focus of the health care professional during
the f-t-f session was on process-related treatment outcomes (ie,
discussion of feelings and thoughts), discussing homework
assignments, and providing support [36]. Although the protocols
included the same core components (including BA), bCBT was
delivered in the primary care of specialized MHC and therapists
were granted some freedom to customize the protocol to their
local needs. To make sure the protocol suited their local context,
the therapists were allowed to adapt the treatment duration and
the ratio between the number of f-t-f sessions and online
sessions. In addition, therapists were allowed to include some
additional components (eg, mindfulness or problem solving),
but this could not take up more than 25% of the total treatment
(f-t-f and online sessions combined). Moreover, based on local
availability, different web- and smartphone-based applications
were used. Table 1 shows the bCBT format per country.

Table 1. Blended cognitive behavioral therapy format per country.

Sequencing
Total number of
sessions, nWeb-based modules, nFace-to-face sessions, n

Treatment duration
(weeks)Type of careCountry

Alternate1610611-13PrimaryGermany

Alternate13676-10PrimaryPoland

Alternate116511PrimaryEngland

Alternate20101010PrimarySpain

Alternate106410PrimarySweden

Alternate1991018-20SpecializedThe Netherlands

Alternate168816-20SpecializedFrance

Alternate189918SpecializedSwitzerland

As with traditional f-t-f CBT, the BA component in this study
was based on Lewinsohn et al’s [14,15] theory of depression
and aimed at increasing patients’ engagement in activities. The
BA component started early in treatment and remained a
recurring topic in the (f-t-f) sessions throughout the course of
treatment. During the f-t-f sessions, the patient was motivated
by the health care professional to schedule and engage in
(potential) pleasant activities. The patient could (re)read the
rationale of BA online, read a so-called activity-list that could
be used for inspiration, and use the platform as a tool to specify
and schedule which activities to engage in that week. A
smartphone-based EMA application was used to monitor
engagement in activities, pleasure experienced as a result of
these activities, and the mood state over the course of treatment.
Although the f-t-f and online sessions were only approximately
(alternated) once a week, the patient was encouraged to take an
active role in their therapy and to practice in their own
environment in between the sessions.

Between February 2015 and December 31, 2017, patients were
recruited from primary care (Germany, Poland, Spain, Sweden,
and the United Kingdom) and outpatient departments of
specialized MHC settings (France, the Netherlands, and
Switzerland) [35,36]. Patients were asked by their health care
professionals whether they were willing to take part in the study.
The inclusion criteria were as follows: (1) must be at least 18
years of age; (2) meet the Diagnostic and Statistical Manual of

Mental Disorders, Fourth Edition (DSM-IV), criteria for MDD,
as confirmed by Mini International Neuropsychiatric Interview
(M.I.N.I.) version 5.0 [38,39]; and (3) report mild-to-severe
depressive symptoms (score of ≥5) on the Patient Health
Questionnaire-9 (PHQ-9) [40,41]. The exclusion criteria were
as follows: (1) already receiving psychological treatment for
depression in a primary or specialized MHC setting; (2) be at
high risk for suicide or have a DSM-IV diagnosis of substance
dependence, bipolar disorder, psychotic illness, or obsessive
compulsive disorder, as confirmed by M.I.N.I. version 5.0
[38,39]; (3) not able to comprehend the spoken and written
language of their country of residence; (4) not have access to a
computer with a fast internet connection; and (5) not have a
smartphone compatible with the Android operating system or
be unwilling to carry a smartphone provided by the research
team. For more in-depth information about the specifics of both
country and setting recruitment procedures, please see elsewhere
[35,36].

Patients who met the inclusion criteria (N=943) were randomly
allocated to receive either bCBT (n=476) or TAU (n=467). For
the purposes of this study, only patients who were randomized
to receive bCBT were initially selected, since patients who were
allocated to the TAU group were not invited to complete the
smartphone-based EMA measures. Of the 476 bCBT patients,
152 did not receive treatment (never attended the first f-t-f
session, dropped out after the first f-t-f session, never logged
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onto the platform) or did not provide any weekly EMA reports.
Of the remaining 324 patients, all patients reported on their
mood, but 84 of them failed to complete reports on their levels
of activities or pleasure. This led to an analytic sample of 240
patients who reported on all 3 variables of interest (activities,
pleasure, and mood) in the weekly EMA reports. Potential
selection bias was examined by analyzing potential differences
in terms of demographic and clinical characteristics between
the E-COMPARED patients who were randomly allocated to
receive bCBT but did not meet the study’s inclusion criteria (n
= 476 – 240 = 226) and patients who were included in this study
(N=240). The results of these analyses are presented in the
Result section.

Measures

Demographic and Clinical Characteristics
At baseline, information about demographic and clinical
characteristics was gathered. The basic demographics included
age, gender, and educational level. This information was
obtained through a web-based questionnaire. The clinical
characteristics included current MDD diagnosis and other
(comorbid) psychiatric diagnoses, severity of depression, and
use of antidepressant medication. The presence of current MDD
and current comorbid psychiatric disorders (dysthymia, panic
disorder with or without agoraphobia, agoraphobia, social
phobia, generalized anxiety disorder, posttraumatic stress
disorder) was defined according to DSM-IV criteria [39] and
established using M.I.N.I. version 5.0 [38]. Patients reported
on the severity of their depression by completing a web-based
version of the PHQ-9 [40-42]. This questionnaire contains 9
items, each of which covers 1 DSM-IV criterion of MDD [39].
Questions are answered on a scale from 0 (not at all) to 3 (nearly
every day), as experienced during the prior 2-week period. Sum
scores indicate both the presence and the severity of depressive
symptoms: none (0-4), mild (5-9), moderate (10-14), moderately
severe (15-19), and severe depressive (20-27) symptoms [40,41].
The last item of the PHQ-9 evaluates suicidal ideation (ie,
passive thoughts of death or self-injury). The researchers of
E-COMPARED did not actively monitor or respond to reports
of suicidal ideation, as this was not a stand-alone online
treatment service. The MHC professional providing the therapy
was considered well qualified and trained to identify and address
suicide risk in their patients.

Smartphone-Based EMA of Pleasant Activities,
Pleasure, and Mood
Information about activities, that is, the level of engagement in
pleasant activities, on the day of reporting was gathered through
the following question: “To what extent did you accomplish
pleasant activities today?” The question was answered on a
visual analogue scale (VAS) that ranged from 1 to 10, with 1
precision digit after the decimal point and higher scores
indicating more engagement in pleasant activities. Pleasure,
that is, the subjective appraisal of the pleasure experienced
through these activities, on the day of reporting was measured
through the question “How much did you enjoy activities
today?” This question was answered on a VAS scale that ranged
from 1 to 10, with 1 precision digit after the decimal point and
higher scores indicating greater pleasure experienced. Lastly,

information pertaining to the patients’ current mood was
collected through the following question: “How is your mood
right now?” This question was answered on a VAS scale that
ranged from 1 (worst) to 10 (best), with 1 precision digital after
the decimal point. Higher scores thus indicated more
engagement in pleasant activities, greater pleasure experienced,
and better mood on the day of reporting.

The EMA protocol varied over the course of the treatment.
During both the first and the last 7 days of treatment, patients
were prompted to rate their mood on 3 separate occasions each
day (around 10:00 AM, 8:00 PM, and a random time between
10:00 AM and 10:00 PM). During these specific weeks, at the
8:00 PM prompt, patients were also invited to report on their
level of pleasant activities and experienced pleasure. From the
second week until the last week of treatment, patients were
prompted to rate their mood once a day at a random time
between 10:00 AM and 10:00 PM. Moreover, on 1 random
evening (8:00 PM) each week, patients were also invited to rate
their engagement in pleasant activities, experienced pleasure,
and mood. Although patients were instructed to complete the
questions as quickly as possible, they were given a time frame
of 60 min. Additionally, patients were also free to report their
mood at any time other than the fixed prompts. The EMA
protocol varied over the course of treatment, as the EMA
component was used for supportive means in the treatment. The
first week was for patients to get used to the EMA application,
but it was considered unrealistic to expect from patients in a
clinical setting to complete a full diary every day throughout
the course of treatment [35,36].

For this study, weekly averages of the EMA reports were
calculated in order to ensure that all patients had an equal
number of measurement points. The weekly averages of the 3
questions were calculated over a 3-month period, which resulted
in 12 weekly EMA reports of activity, pleasure, and mood for
each patient, as 3 months was deemed an appropriate timespan
for examining the process of change, given the average length
of bCBT protocols [36].

Statistical Analysis
Descriptive statistics were calculated for both baseline
demographics and clinical characteristics. To answer the main
research questions, linear mixed model (LMM) and
random-intercept cross-lagged panel model (RI-CLPM) analyses
were conducted. First, we performed multiple imputation (MI,
m=100) to impute the missing EMA weekly reports. In the data
set, 18%, 54%, and 54% of the 12-week reports were missing
for mood, pleasure, and activity, respectively. Full information
maximum likelihood (FIML) and MI are 2 types of techniques
that are considered best for handling missing data [43,44]. When
conducting an RI-CLPM in RStudio, the default setting to handle
missing observations is FIML [45]. We, however, chose to apply
MI since this technique allows for a more convenient way to
incorporate auxiliary variables in the model when running an
RI-CLPM in RStudio. Auxiliary variables are additional
covariates that are included in the model next to the variables
ultimately analyzed in the final analysis. It is argued that adding
auxiliary variables can substantially improve the handling of
missing data [46].
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We performed MI using the Amelia II-R-package (version 1.7.6)
[47] as this allows for MI of time series data. The package uses
a bootstrap-based expectation-maximization bootstrapping
algorithm to impute missing observations. It uses all of the
information present in the data set, allows for previously known
information to be incorporated into the imputation model, and
provides diagnostics of the model [47]. In this study, the patient
ID was included as a fixed effect. Time was considered by
including leads (previous measurement [t–1]) and lags (next
measurement [t+1]) into the imputation model. Previously
known information was included by setting a logical bound
between 1 and 10, as this was the answer range for the EMA
questions. Auxiliary variables included gender, age, educational
level, comorbid DSM-IV diagnoses at baseline, PHQ-9 at
baseline, PHQ-9 after 3 months, and antidepressant usage at
baseline. Diagnostics of the imputation model were checked by
examining overimputation diagnostic plots. Please see
Multimedia Appendix 1 [48-54] for more information about
both missing data and the MI procedure.

Next, the development of engaging in activities, pleasure
experienced, and mood state over the duration of the treatment
was examined with 3 separate LMMs. Weekly averages of the
EMA reports were added as dependent variables. To test our
main research questions, unconstrained RI-CLPMs were
estimated. Again, the weekly averages of the EMA reports were
analyzed. The RI-CLPM, as proposed by Hamaker, Kuiper, and
Grasman [55], is an extension of the traditional CLPM [56].
The CLPM is an expedient method for describing cross-lagged
associations between variables [56]. However, 1 key drawback
of the traditional CLPM is that within-person effects cannot be
extracted; this is problematic, given that these effects reflect
the intraindividual processes that are needed in order to be able
to draw conclusions about how changes over time in one
variable are linked to changes over time in another variable,
with respect to the same person. The RI-CLPM decomposes
the between- and within-person effects. Figure 2 provides a
visual representation of an RI-CLPM.

Figure 2. RI-CLPM for 4 measurement points. α and ζ are autoregressive regression coefficients; γ and δ are same-week (residual) covariances, β and
ε are cross-lagged regression coefficients, and η is between-person correlation. Based on Hamaker, Kuiper, and Grasman [55]. RI: random intercept;
RI-CLPM: random-intercept cross-lagged panel model.

The RI-CLPM involves:

• Autoregression coefficients (α and ζ), which represent the
carry-over effect (eg, Xt on Xt +1). A negative coefficient
indicates that if the score for X in one week is above the
overall mean, then the score for X in the following week
is likely to be below the overall mean, and vice versa.
Conversely, a positive coefficient indicates that a higher or
lower score for X in one week corresponds to a higher or
lower score for X in the following week.

• The cross-lagged coefficients (β and ε) indicate the extent
to which 2 variables influence each other. The coefficients
show the extent to which any deviation in variable X in one
week is related to any deviation in variable Y in the

following week, when controlled for the autoregression of
Y.

• The covariance (γ) indicates the association between X and
Y in the first week, while the same-week residual
covariances (δ) indicate the covariant change, that is, the
extent to which a within-person change in X is associated
with a within-person change in Y in the same week.

• The association between the random intercepts (RIs; η),
which reflects the between-person effects over the course
of the treatment.

The model fit of the RI-CLPMs was evaluated with (1) the P

value of the χ2 test statistic, (2) the standardized
root-mean-square residual (SRMR), (3) the standardized
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root-mean-square error of approximation (RMSEA) [57], and
(4) the comparative fit index (CFI) [58]. For an RI-CPLM to

fit the data well, (1) the χ2 test statistic must be statistically
nonsignificant (P>.05), (2) the SRMR must be ≤0.08, (3) the
RMSEA must be ≤0.05, and (4) the CFI must be ≥0.95 [57-60].

All analyses were performed in RStudio (R version 4.0.2.). The
mitml-R-package was used to prepare the MI data sets for
pooled analyses [61]. The LMMs were conducted using the
nlme-R-package [62]. For the RI-CLPM, we derived our model
syntax from the (basic) model syntax provided by Mulder and
Hamaker [45]. To run the model syntax on the MI data sets, we
needed the semTools-R-package [63]; this package provided
the lavaan interface for the MI data sets [63,64]. Rubin’s rules
were applied to pool the results across the MI data sets [65].
P<.05 was considered statistically significant. A more detailed
description of the RI-CLPM [55,66], the model syntax for the
RI-CLPM [45], the Amelia II, lavaan, mitml, nmle, and
semTools packages [47,61-64,67] and Rubin’s rules [65] can
be found elsewhere.

Results

Sample Characteristics
Table 2 shows the baseline demographics and clinical
characteristics of the analytic sample. The sample comprised
240 participants, 66% (158/240) of which were female. The
mean age was 37.3 years (SD 13.2), while 9% (21/240), 34%
(80/240), and 58% (139/240) of the patients studied at an
elementary, secondary, and higher educational level,
respectively. One or more comorbid DSM-IV diagnoses were
reported by 59% (142/240) of the patients, while 30% (71/240)
were currently using antidepressant medication. Finally, 13%
(31/240) of the patients reported mild, 35% (84/240) reported
moderate, 30% (72/240) reported moderately severe, and 22%
(53/240) reported severe depressive symptoms at baseline.

The analyses that were conducted to examine potential selection
bias demonstrated that there was no difference in terms of
demographics and clinical characteristics between the
E-COMPARED patients who were randomly allocated to receive
bCBT but did not meet the study’s inclusion criteria (see the
Methods section) (n=476–240=226) and patients who were
ultimately included in the study (N=240).

Table 2. Baseline demographics and clinical characteristics of the study sample (N=240).

Patients, N (%)Characteristic

Gender

158 (66)Female

82 (34)Male

Educational level

21 (9)Elementary

80 (33)Secondary

139 (58)Higher

Comorbid DSM-IVa diagnosesb

98 (41)0

77 (32)1

65 (27)2 or more

Antidepressant use

169 (70)No

71 (30)Yes

PHQ-9c

31 (13)Mild

84 (35)Moderate

72 (30)Moderately severe

53 (22)Severe

aDSM-IV: Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.
bCurrent comorbid diagnoses included the DSM-IV diagnoses of dysthymia, panic disorder with or without agoraphobia, agoraphobia, social phobia,
generalized anxiety disorder, and posttraumatic stress disorder.
cPHQ-9: Patient Health Questionnaire-9.
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Development of Engagement in Pleasant Activities,
Experiencing Pleasure, and Mood During the Course
of the Treatment
Over the course of a 12-week period, patients provided weekly
EMA reports concerning their activities, pleasure experienced,
and mood. Since missing data were imputed with MI techniques
(see Multimedia Appendix I), 12 weekly EMA reports for all
3 variables were available for each patient. On average,
engagement in activities (B=0.02, SE 0.01, t849=2.03, P=.04),
pleasure experienced (B=0.03, SE 0.01, t943=2.95, P=.003), and
mood (B=0.04, SE 0.01, t1350=6.2, P<.001) of patients all

increased slightly during the course of the treatment. Age,
gender, depression severity, and antidepressant usage were not
considered confounders in any of the analyses.

Longitudinal Reciprocal Associations in the BA Circle

Reciprocal Associations Between Engaging in Pleasant
Activities and Experiencing Pleasure
Figure 3 shows a simplified model for the reciprocal associations
between engaging in pleasant activities and experiencing
pleasure. The fit indices indicate that the model fits well

(χ2
217=52.35, P=.99, SMSR=0.05, RMSEA=0.00, CFI=1.00).

Figure 3. Simplified RI-CLPM engaging in pleasant activities and experiencing pleasure. The between-person double-headed arrow represents a
correlation. Within-person double-headed arrows represent (residual) covariances; single-headed arrows display standardized regression coefficients.
Light-gray arrows represent nonsignificant covariances/coefficients. *P<.001, **P=.01, ***P=.02. A: activity; P: pleasure; RI: Random Intercept;
RI-CLPM: random-intercept cross-lagged panel model.

At the within-person level, none of the cross-lagged coefficients
were statistically significant; engagement in activities was not
predictive for experiencing pleasure, nor was the opposite the
case. Regarding the autoregression coefficients, only 2
autoregressive paths were significant: the autoregressive path
of engaging in activities between weeks 2 and 3 (B=0.33, SE
0.12, P=.01) and the autoregressive path of experiencing
pleasure between weeks 2 and 3 (B=0.30, SE 0.12, P=.02). The
positive significant autoregressive pathway indicates that if the
level of activities engaged in during week 2 was above the
overall mean, then the level of activities engaged in during week
3 was also likely to be above the overall mean. This was also
the case with respect to experiencing pleasure in weeks 2 and
3. Moreover, both the covariance between activity and pleasure
in the first week (covariance=2.47) as well as the residual
covariances from weeks 2 to 12 (range residual
covariance=1.46-2.07) were statistically significant (all P<.001).

This means that increased engagement in pleasant activities was
associated with an increase in the pleasure experienced in the
same week.

At the between-person level, engaging in activities and
experiencing pleasure were strongly correlated (r=0.88, P<.001).
This means that over the course of the treatment, patients who
engaged more in pleasant activities also reported experiencing
greater pleasure than those who engaged less in pleasant
activities.

Reciprocal Associations Between Experiencing Pleasure
and Mood
Figure 4 shows a simplified model for the reciprocal associations
between experiencing pleasure and mood. The fit indices

indicate that the model fits well (χ2
217=91.67, P=.99,

SRMR=0.08, RMSEA=0.00, CFI=1.00).

Figure 4. Simplified RI-CLPM experiencing pleasure and mood. The between-person double-headed arrow represents a correlation. Within-person
double-headed arrows represent (residual) covariances; single-headed arrows display standardized regression coefficients. Light-gray arrows represent
nonsignificant covariances/coefficients. *P<.001, **P=.01. M: mood; P: pleasure; RI: Random Intercept; RI-CLPM: random-intercept cross-lagged
panel model.
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At the within-person level, none of the cross-lagged coefficients
were statistically significant; the level of pleasure was not
predictive for mood 1 week later, nor vice versa. With regard
to the autoregression coefficients, the autoregressive path
between weeks 2 and 3 was statistically significant with respect
to experiencing pleasure (B=0.26, SE 0.10, P=.01), while all
the coefficients of mood appeared to be positive and significant
(B=0.24-0.45, P<.001). This positive significant autoregressive
pathway thus indicates that if the level of experiencing pleasure
(or mood) in week t was above the overall mean, then the level
of experiencing pleasure (or mood) in week t+1 was also likely
to be above the overall mean. Moreover, both the covariance
between experiencing pleasure and mood in the first week
(covariance=1.52) as well as the residual covariances from
weeks 2 to 12 (range residual covariance=0.51-1.01) were

statistically significant (all P<.001). This means that an increase
in experienced pleasure was associated with an increase in mood
in the same week.

At the between-person level, experiencing pleasure and mood
were strongly correlated (r=0.94, P<.001). This means that over
the duration of the treatment, patients who experienced more
pleasure also reported being in a better mood than patients who
experienced less pleasure.

Reciprocal Associations Between Mood and Engaging
in Pleasant Activities
Figure 5 shows a simplified model for the reciprocal associations
between mood and engagement in pleasant activities. The fit

indices indicate that the model fits well (χ2
217=98.65, P=.99,

SRMR=0.08, RMSEA=0.00, CFI=1.00).

Figure 5. Simplified RI-CLPM mood and engaging in pleasant activities. The between-person double-headed arrow represents a correlation. Within-person
double-headed arrows represent (residual) covariances; single-headed arrows display standardized regression coefficients. Light-gray arrows represent
nonsignificant covariances/coefficients. *P<.001, **P=.02. A: activity; M: mood; RI: Random Intercept; RI-CLPM: random-intercept cross-lagged
panel model.

At the within-person level, none of the cross-lagged coefficients
were statistically significant. Mood was not predictive of
engagement in activities 1 week later, nor vice versa. With
regard to the autoregression coefficients concerned,
autoregressive paths for mood were found to be positive and
significant (B=0.28-0.46, P<.001), while for engagement in
activities, only the autoregressive path between weeks 2 and 3
(B=0.24, P=.02) was significant. Moreover, both the covariance
between mood and engagement in activities in the first week
(covariance=1.43) as well as the residual covariances from
weeks 2 to 12 (range residual covariance=0.50-1.00) were
statistically significant (all P<.001). This means that an increase
in mood was associated with an increase in engagement in
activities in the same week.

At the between-person level, there was a strong correlation
between mood and engagement in activities (r=0.82, P<.001).
This means that over the course of the treatment, patients who
experienced improved mood also reported higher levels of
engagement in activities.

Discussion

Principal Findings
This study is a first attempt in examining the (temporal)
associations between the 3 constructs of the theoretical
framework of BA, which is grounded in Lewinsohn et al’s
[14,15] theory of depression, among MDD patients during the
course of bCBT. We found no evidence of a temporal

relationship between the 3 variables of interest: engagement in
pleasant activities, experiencing pleasure, and mood. However,
the results did reveal cross-sectional positive relationships
between the 3 variables. Moreover, the levels of engagement
in activities, pleasure, and mood increased slightly over the
course of the treatment. In addition, mood appeared to be
self-predictive over time, which was not the case for either
engagement in activities or pleasure. Finally, over the course
of the treatment, strong positive correlations between
engagement in activities, pleasure, and mood were identified
at the between-patient level.

Comparison With Previous Literature
First, we were interested in examining the temporal dimension
of the theoretical framework of BA. In this respect, our findings
did not reveal any temporal relationships between engagement
in activities and the subsequent pleasure and mood experienced
in the following weeks. This result was somewhat surprising
as it is not in accordance with Lewinsohn et al’s [14,15] theory
of depression, which clearly posits a temporal relationship
between engagement in activities and pleasure, pleasure and
mood, and mood and activities (see Figure 1). This raises the
question of whether the lack of temporal relationships in our
study stems from the selected lag (weekly interval).

The selected lag was a consequence of the chosen sampling
scheme in the treatment protocol. We could only use the data
that were available, and the E-COMPARED study was not
designed to investigate the theoretical framework of BA. To
avoid false-negative or false-positive findings, it is vitally
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important to choose the right lag; however, this is difficult as
the right lag cannot be standardized but, rather, is completely
dependent on the research topic [68,69]. In the case of our study,
it could well be that the temporal relationships would have been
revealed if the time intervals between the subsequent
measurements had been shorter (eg, daily rather than weekly
EMA reports).

The question of whether the data were suitable for illustrating
temporal relationships is further evoked by the fact that
same-week relationships between the 3 examined variables were
identified [68,69]. That is, in those weeks when a patient (1)
engaged in more pleasant activities, they also reported an
increase in pleasure; (2) experienced more pleasure, they also
reported a better mood; and (3) reported a better mood, they
also engaged in more pleasant activities. Although these
within-patient associations are potentially in line with the
theoretical framework of BA [14,15], since these same-week
relationships are cross-sectional, it cannot be established whether
there is causal dominance, equal reciprocal relationships, or
cyclical relationships.

Moreover, the analyses highlighted between-patient effects;
patients who engaged more in pleasant activities over the course
of the treatment also reported experiencing more pleasure.
Patients who experienced more pleasure also reported a better
mood, while patients who reported a better mood also reported
engaging in more activities over the course of the treatment.
Although we were primarily interested in intrapatient processes
and causal dominance cannot be established, the between-patient
effects do complement the intrapatient effects, insofar as the
positive relationship between the 3 variables of interest at the
between-patient level does fit within the scope of the theoretical
framework of BA [14,15]. To the best of our knowledge, this
was the first (EMA) study to examine these effects over the
course of treatment within a sample of adult MDD patients in
routine MHC; prior studies have either focused on comparing
healthy controls with depressed persons, who are often recruited
from the general population (eg, [70-72]), or investigated
activities or pleasure as a mediator of pre- to postdepression
severity change after depression treatment [20,73].

Limitations
In addition to the question of whether the selected time lag was
appropriate, the results should also be considered with a further

limitation in mind, namely the proportion of missing weekly
EMA reports. In particular, the adherence rates for the
engagement in activity and pleasure reports were relatively poor
(both 46%). However, we contend that we were able to mitigate
this problem by carrying out MI on the missing weekly EMA
reports.

Clinical Implications and Future Research
This study addresses a noteworthy gap in the extant literature
and, as such, can be regarded as constituting an important first
step toward establishing evidence for the theoretical framework
of BA among MDD patients. To the best of our knowledge, this
represents the first study to investigate intrapatient processes
of BA during the course of (b)CBT treatment. The results lend
at least some empirical support for the underlying theoretical
framework of a therapy that is regarded by the American
Psychological Association [74] as 1 of the recommended
treatments for adult depression. A next step would be to replicate
the study across a different data set, possibly with smaller time
intervals between the measurements. Moreover, in our study,
we focused on whether we could find associations between the
3 key constructs that are part of the theoretical framework of
BA for MDD. We do know that BA starts early in treatment
and remains a recurring topic in the (f-t-f) sessions throughout
the entire course of treatment. However, based on our data, we
could not tease apart the influence of other intervention
components from the influence of BA, as BA was part of CBT.
Whether BA succeeds in activating MDD patients would be an
interesting question that should be explored in future work.

Conclusions
The results of our study are partially in accordance with the
theoretical framework of BA. The analyses demonstrated
statistically significant cross-sectional relationships between
levels of engagement in activity, pleasure experienced as a result
of these activities, and mood. However, as we did not reveal
any statistically significant temporal relationships, no
conclusions could be drawn concerning possible causality. A
shorter measurement interval (eg, daily rather than weekly EMA
reports) might be more conducive to detecting potential
underlying temporal pathways. Consequently, future research
should use an EMA methodology to further investigate these
temporal associations, based on theory and how the treatments
are presented to patients.
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Abstract

Background: The prevalence of self-injurious thoughts and behaviors (SITB) signals a growing public health crisis. Despite a
recognized need for improved and scalable interventions, the field of SITB intervention faces several challenges: existing
interventions are often time and resource intensive, most individuals with SITB do not seek formal mental health care, and
efficacious treatments are characterized by small effects. Combined, these challenges indicate a need for improved SITB
interventions for individuals in formal treatment and those who are not treatment engaged but are at high risk of worsening mental
health and future suicide attempts.

Objective: We present a methodological approach and set of techniques that may address these challenges by centering the
lived experience of individuals with SITB in the process of developing needed services: user-centered design (UCD).

Methods: We highlight the value of UCD in the context of digital interventions for SITB by describing the UCD approach and
explicating how it can be leveraged to include lived experience throughout the development and evaluation process. We provide
a detailed case example highlighting 3 phases of the early development process that can be used to design an intervention that is
engaging and meets end-user needs. In addition, we point to novel applications of UCD to complement new directions in SITB
research.

Results: In this paper, we offer a 2-pronged approach to meet these challenges. First, in terms of addressing access to effective
interventions, digital interventions hold promise to extend the reach of evidence-based treatments outside of brick-and-mortar
health care settings. Second, to address challenges related to treatment targets and engagement, we propose involving individuals
with lived experience in the design and research process.

Conclusions: UCD offers a well-developed and systematic process to center the unique needs, preferences, and perceived
barriers of individuals with lived SITB experience in the development and evaluation of digital interventions.

(JMIR Ment Health 2021;8(12):e31367)   doi:10.2196/31367
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user-centered design; intervention; suicide; nonsuicidal self-injury; lived experience; technology-enabled services; digital
intervention; engagement; mobile phone

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e31367 | p.35https://mental.jmir.org/2021/12/e31367
(page number not for citation purposes)

Kruzan et alJMIR MENTAL HEALTH

XSL•FO
RenderX

mailto:kaylee.kruzan@northwestern.edu
http://dx.doi.org/10.2196/31367
http://www.w3.org/Style/XSL
http://www.renderx.com/


Introduction

Background
Suicide is a leading cause of death globally [1], and international
rates of nonsuicidal self-injury (NSSI) are also high, with
community (nonclinical) prevalence of 17.2% for adolescents,
13.4% for young adults, and 5.5% for those beyond young
adulthood [2]. Lifetime prevalence of suicidal ideation is
estimated to be between 22.3% and 32.7%, with 12-month
prevalence of 10.6% in young adults [3,4]. Upward trends in
these rates signal a growing public health crisis.

Despite significant advances in our understanding of the
epidemiology and phenomenology of self-injurious thoughts
and behaviors (SITB), including suicide and NSSI, several key
challenges exist for the field of SITB intervention. First, existing
SITB interventions are often time and resource intensive, making
them inaccessible to many, and difficult to scale to meet the
large and growing need. Second, most individuals with SITB
are hesitant to disclose their struggles and do not seek formal
mental health care [5-7]. These challenges reflect a need to
improve interventions for individuals who make contact with
formal treatment settings as well as for those individuals who
are not, and do not wish to be, treatment engaged.

Digital mental health interventions (DMHIs) are a promising
and viable option to address these challenges because they are
efficacious, scalable, and flexible enough to be used within, as
an adjunct to, or independent of, formal mental health services.
DMHIs typically refer to technology-based interventions that
are patient facing. However, how DMHIs are deployed can vary
significantly [8]. For example, DMHIs include stand-alone tools
that are self-contained and used by patients for self-management
as well as adjunctive tools meant to augment patients’
engagement in face-to-face treatments. DMHIs also vary along
a spectrum of human support from fully automated or
self-guided tools to those that incorporate digital coaching or
lightweight human support to ensure effective use, reduce
barriers, fortify points of disconnection [9], and ensure stronger
adherence to the tool.

A recent systematic review of DMHIs for SITB found 22
eligible trials: 12 randomized controlled trials (RCTs), 9
single-arm trials, and 1 crossover counterbalanced controlled
design [10]. The outcomes included suicidal ideation (n=14),
suicide attempt (n=3), NSSI (n=4), and self-injurious behaviors
not otherwise specified (n=2). Because of small sample sizes
for most outcomes, a meta-analysis was only conducted for
suicidal ideation, and the effect size was small (g=–0.12, 95%
CI –0.29 to 0.05) for DMHI conditions compared with control
conditions. This is similar to trials of standard face-to-face
treatments, which have also produced small effects for suicidal
ideation (g=–0.09, 95% CI –0.15 to –0.02) and SITB outcomes
combined (g=–0.17, 95% CI –0.22 to –0.12) [11]. As most
DMHIs are based on these evidence-based treatment models
with small effects, this likely limits the potential effectiveness
of DMHIs for SITB. Although incorporating user-centered
design (UCD) into DMHIs for SITB alone is unlikely to
sufficiently address the issue of universally small effect sizes
among interventions for SITB, UCD provides a set of

methodologies to refine and identify new targets and ensure
that interventions are designed to meet end-user needs. Improved
alignment between intervention targets and clinical needs and
delivery of clinical interventions in forms more acceptable to
users can lead to improved engagement—an important potential
driver of clinical change [12].

Although studies of DMHIs for SITB have described good
patient-reported acceptability and initial engagement with these
tools, a rapid decline in engagement is common. This may
suggest that although people were interested in receiving help
through DMHIs, their experience with these products did not
meet their expectations or preferences. Engagement with DMHIs
has been a challenge across the field of digital mental health
[13,14].

Stakeholder Input
To address the challenges of declining DMHI engagement and
the stalled effectiveness of existing NSSI and suicide prevention
interventions, we suggest including stakeholder input,
particularly from individuals with lived experience, in the SITB
DMHI design and evaluation process. This will ensure that we
are designing highly engaging and effective interventions that
focus on broadly applicable treatment targets. Given the
sensitivity of working with a population at heightened risk of
suicide, there is a need for rigorous ethical review of all study
and risk management protocols [15]. Although there has been
growing interest in research that incorporates the voices and
needs of individuals with lived SITB experience [16,17], there
has been little guidance on how best to do so.

In this paper, we describe UCD methodologies as a means to
incorporate lived experience in the research process to develop
interventions that are highly attuned to the needs of the
individuals they are meant to support. Our aims are to (1)
describe the UCD approach, (2) show how it can be leveraged
to include lived experience throughout the development and
evaluation process through a case example, and (3) point to
promising opportunities to integrate lived experiences in
research processes for SITB interventions.

Methods

Procedures
In this paper, we illustrate the process of using UCD with
individuals with lived experience of SITB. This work was
guided by a review of selected works on the design and
development of DMHIs for SITB in the existing literature. For
simplicity, we chose to illustrate the UCD process in the context
of the development of a single DMHI targeting SITB. To select
an appropriate case example, multiple coauthors reviewed the
literature on DMHI for SITB and considered innovative
methods, intervention elements, UCD technique examples, and
attention to safety and ethics. The Brite app, a suicide prevention
smartphone app that was developed and tested through an RCT
at the University of Pittsburgh and University of Texas
Southwestern Medical Center, was ultimately chosen as our
case example given the aforementioned criteria [18,19]. In the
next sections, we discuss the UCD process and prior use of
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UCD for SITB interventions; subsequently, we present a detailed
case example through the development and evaluation of Brite.

What Is UCD?
UCD is an approach that grounds the development of new
DMHIs in the specific needs, challenges, and preferences of
stakeholders and end users. In the context of DMHIs for SITB,
stakeholders may include policy makers, clinicians, caretakers,
and friends of individuals with SITB. End users are defined as
the individuals whom the intervention is intended to serve and
support, for example, individuals with SITB, for patient-facing
DMHIs and clinicians or coaches for adjunctive tools. This
inclusion of various stakeholders and end users in the design
process is characteristic of UCD and has been used to improve
the efficacy and acceptability of services.

The key aims of UCD are to increase the usability (ease of use)
and usefulness (the extent to which it assists users in achieving
their goals) of a technology [20]. UCD also seeks to improve
satisfaction with a technology by making it acceptable and more
engaging to end users. Although UCD methods are often applied
to technology-based products for use in traditional work
environments, they have recently been applied to many different
contexts and for novel nontechnology purposes, including
improving psychotherapy [21], medical care [22], and
implementation strategies [23,24]. In the context of DMHIs,
UCD has been leveraged to develop tools that closely align with
users’ needs, ensure inclusion of the types of content and
functionality that users expect, and ensure that the intervention
is delivered in an appealing and usable format to seamlessly fit
into their lives [25-27].

A UCD Process
As a methodological approach, UCD typically includes several
iterative phases (Figure 1) that are either formative or summative
[20]. Formative UCD processes, including elicitation and design
activities, produce an initial version of the intervention, whereas
summative processes evaluate the usability of the intervention.
Within each phase, different objectives are met using UCD

techniques (Table 1). The elicitation phase is focused on
understanding the specific needs, preferences, limitations, and
requirements of end users by directly engaging them in
elicitation activities such as interviews, focus groups, or
observational techniques. This phase aims to identify, and
brainstorm possible solutions to, needs or challenges in direct
collaboration with the population of interest. At the end of the
elicitation phase, researchers compile the needs and
requirements of end users in a design document, which can be
used to develop prototypes for presentation to users again in
design-focused activities.

The design phase begins the development of the DMHI and
involves a set of iterative design feedback activities with end
users, often involving prototypes—tools that enable feature and
service ideation and initial formative evaluation of the proposed
technology’s functions and features. Prototypes approximate a
feature or several features of an intervention and can range from
paper depictions of an app interface to a wireframe or
low-fidelity (ie, alpha) version of the app itself. After each
design feedback session, improvements are made to the
prototype so that it gets progressively closer to meeting end
users’ needs in its most acceptable form.

Finally, usability testing focuses on verifying that the final (ie,
beta) version of the DMHI meets the requirements of the end
users through single-session or longitudinal usability testing.
Ideally, this phase includes both qualitative and quantitative
data collection, as well as testing the intervention in the field.
Data from this phase will inform intervention refinements before
it is ready for initial pilot, feasibility, or clinical outcomes
testing.

Table 1 lists examples of common UCD techniques used in
formative and summative evaluation. Any single technique can
be used for different purposes. For example, although we list
focus groups under elicitation-focused techniques, for its use
in identifying user needs and preferences, it can also be used in
the design phase to ideate or identify usability issues.
Techniques can also be combined.

Figure 1. User-centered design process for a self-injurious thoughts and behaviors intervention for adolescents after hospital discharge. RCT: randomized
controlled trial; SITB: self-injurious thoughts and behaviors.
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Table 1. User-centered design techniques.

Example for SITBa researchBrief descriptionTechnique

Formative evaluation

Elicitation-focused techniques

Individuals with lived SITB experience sort emotion regu-
lation features in terms of the most to least important for
SITB management

Sort a set of cards with constructs relevant
to the intervention into groups that make
sense to the end user

Card sorting

Individuals with lived SITB experience create a pen-and-
paper map of emotions, thoughts, and contexts and how
these factors relate to certain coping strategies

Create an illustration mapping the relation-
ship between the research question and re-
lated concepts

Concept mapping

Individuals with lived SITB experience are prompted 3
times daily to understand contexts or environments associ-
ated with heightened suicidal or self-injurious thoughts

Prompt end users to share relevant details
about their perception or experience at
scheduled or random intervals over time

Diary or EMAb studies

Clinicians, parents, and young people with SITB are gath-
ered to discuss day-to-day needs

Stakeholders meet for a moderated discus-
sion related to the research question

Focus groups

Interviewing individuals with current SITB to understand
how they conceptualize and engage in SITB self-manage-
ment and identify needs [28]

End users meet with the researcher for a
structured or semistructured interview

Interviews

Individuals with lived SITB experience are asked to bring
to an interview session the personal items that provide them
hope or comfort when times are difficult

End users describe and share artifacts that
are personally valuable or relevant in their
life

Personal inventories

Individuals with lived SITB experience are asked to access
and practice coping tools in an app

Identify steps that the end user takes to
complete a task

Task analysis

Design-focused techniques

Individuals with lived experience of SITB and clinicians
meet with the purpose of ideating and designing prototypes

Designers, end users, and stakeholders meet
to collaborate on the design of an interven-
tion

Co-design workshops

that will help end users when they experience urges to self-
injure [29]

In the presence of qualified practitioners, individuals with
lived SITB experience are asked to reflect on a situation

End users are presented with scenarios—or
narratives describing a set of contexts and

Passive storyboards

when they experienced an urge to self-injure and askedactions—and probed for how they would
engage or navigate the scenario how they managed the urge and what resources they would

usually use

Individuals with lived SITB experience are provided a vi-
sual narrative of a proposed intervention that aims to inter-

End users are presented with a narrative of
the intervention in a series of panels and

Interactive storyboards

vene in moments when suicidal distress occurs and are
asked to consider its acceptability through each interaction

participate in the narrative while being
probed on whether the product or solution
meets requirements

Through a focus group, clinicians are provided with an
implementation plan for a suicide prevention intervention

Considering designs that were previously
ignored because of feasibility (eg, cost, risk,

Blue sky prototyping

that they believed had liability concerns. Rather than disre-or complexity) to encourage radical innova-
tion and creativity garding it, they brainstormed implementation strategies to

mitigate their concerns

Individuals with lived SITB experience are provided with
similar variants of prototypes that differ by look and feel

Multiple design concepts are embodied and
compared concurrently. Parallel prototyping

Parallel prototyping

and are asked to describe their perceived acceptability in
moments of suicidal crisis

can help provide critical feedback for con-
cept selection

Individuals with lived SITB experience are provided with
an app prototype and are asked to interact with the app
while a researcher navigates display behind the scenes

A prototype to simulate the full functionali-
ty of the intervention with a human operat-
ing behind the scenes so that all interactions
seem to be computer-driven

Wizard of Oz-ing

Summative evaluation

Usability testing techniques

Individuals with lived SITB experience are presented with
screenshots from a web-based program designed to teach

End users are presented with an intervention
design and asked to show how they would

Cognitive walkthrough

distress tolerance and are asked to describe how they would
navigate the screen based on prompts

use it based on design features and prompts
within the intervention

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e31367 | p.38https://mental.jmir.org/2021/12/e31367
(page number not for citation purposes)

Kruzan et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Example for SITBa researchBrief descriptionTechnique

Individuals with lived SITB experience interact with an
avatar-and-text interface and are asked to speak aloud when
they make decisions about how and when to engage [30]

End users engage with the intervention and
are asked to speak aloud when they com-
plete a task

Think-aloud exercises

Clinicians are invited to evaluate early prototypes to deter-
mine whether the intervention would be useful and usable
for patients with SITB [31,32]

Designers or researchers evaluate prototypes
to identify potential usability problems
based on heuristics

Heuristic evaluation

Individuals with lived SITB experience are brought into

the laboratory to engage with the DMHIc to identify issues

End users identify features or interactions
that are not usable and are in need of refine-
ment while using the product in a laboratory
setting

Laboratory-based usability testing

Individuals with SITB use the DMHI over the course of
the planned length of an intervention (eg, 8 weeks) and
respond to usability measures across this period

End users engage with a prototype in natural
context (eg, daily life and inpatient unit)

Field testing

aSITB: self-injurious thoughts and behaviors.
bEMA: ecological momentary assessment.
cDMHI: digital mental health intervention.

We note that there are ethical considerations with applying some
of these techniques in populations with lived experience of
SITB. Although infrequent, some participants may experience
distress in relaying information about their lived experience.
However, researchers should take measures to mitigate this risk,
including following existing guidance on working with
populations at elevated risk of suicide [33], guidance on
mitigating risk in studies using ecological momentary
assessment (EMA) or real-time monitoring [34,35], and
guidance on collaborating with institutional review boards to
develop protocols that appropriately account for beneficence
and well-being [15]. This should first include attention to
informed consent and enrollment processes that ensure that
participants have the capacity to safely participate in research
and that participants are informed of their right to discontinue
study participation at any time or skip over questions that they
do not wish to answer. During the conduct of research, detailed
safety protocols are essential, including procedures for assessing
and managing suicidal risk. When conducting UCD work with
this population, we recommend that a qualified and adequately
trained mental health professional be accessible to participants
during all focus groups, interviews, and workshops and be
available for consultation in emergent situations. In addition,
all participants should be provided with readily accessible
emergency contact information throughout the study period in
the event that they feel unsafe or have a psychiatric emergency.
If a study lasts longer than one session, it is advisable to remind
participants of their rights to withdraw from the study and to
converse with a qualified professional. In addition, research
should be conducted within an environment where people with
lived experience feel comfortable and safe sharing their stories.
This might involve reviewing rules for confidentiality within
focus groups and training research staff to use nonstigmatizing
language in the discussion and reporting of SITB (eg, the
American Association of Suicidology has a set of guidelines
on appropriate language [36]).

Applications of UCD for a Digital Mental Health and
SITB Intervention
Although UCD techniques have been used in the design of
DMHIs for SITB, rarely is the full UCD process, including the
3 phases and elements of formative and summative evaluations,
used. Practical constraints and a lack of understanding of how
to integrate UCD throughout the full design to implementation
process are possible factors for the underuse of UCD in clinical
intervention design. A main deterrent is the time investment
and additional considerations necessary for safely and ethically
including stakeholders. Although UCD requires an upfront
investment, this formative research should result in a better
product that is acceptable to, and engaging for, end users [37].
This formative work can also elicit critical information about
the barriers to use and use contexts, which can improve design
and implementation.

Some of the more robust examples of UCD for DMHIs for SITB
have resulted in well-accepted and usable products. For example,
Dimeff et al [30] designed the Dr Dave avatar system—which
includes patient- and provider-facing components—to reduce
hospitalization after emergency department visits. In the
patient-facing tool, Dr Dave administers the Virtual
Collaborative Assessment and Management of Suicidality and
asks clarifying questions in a conversational format. For the
provider-facing tool, the avatar system summarizes the
assessment results for emergency department physicians and is
meant to complement standard clinical interviews to optimize
patients’ clinical outcomes. Formative elicitation work, focused
on understanding workflows and end-user needs, was conducted
with hospital administrators, peer specialists, medical providers,
and adolescents with suicidal thoughts or behaviors. The
findings were then used to develop and iteratively refine
prototypes in consultation with stakeholders. Usability and
feasibility tests found the final prototype to be acceptable and
easy to use.

Czyz et al [38] similarly engaged in iterative development of a
text-based intervention to encourage safety plan adherence after
hospitalization. Messages were developed through theory and
expert opinion, after which adolescents with SITB provided
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feedback to revise content and language in person and through
a longitudinal field study. The intervention was perceived to be
acceptable, and a follow-up pilot trial supported its benefit in
combination with motivational interviewing–enhanced safety
planning [39].

In sum, although UCD techniques have been applied in research
on suicide prevention, their application has been limited, and
there are no easy-to-follow, comprehensive works that provide
guidance on how to incorporate UCD for SITB intervention
development. As research teams using UCD often publish
different phases of the process across multiple manuscripts, it
is often difficult to understand the entire UCD process for any
particular digital intervention. In the next section, we provide
a comprehensive and detailed example of this process.

Results

An Example: Development of a Smartphone App for
Adolescents With Suicidal Thoughts or Behaviors
We now elucidate what a robust application of UCD in the
development of an SITB intervention could look like through
a brief description of the aims of each stage and a detailed case
example. The example is based on the development of a suicide
prevention intervention featuring an emotion regulation and
safety planning smartphone app, Brite, designed for adolescents
aged 12-17 years who were hospitalized for suicidal ideation
and behavior [18,19]. The intervention aims to reduce suicidal
risk during the transition from inpatient to outpatient care, a
critical high-risk period for suicidal behavior. The following
example includes descriptions of the UCD processes used,
augmented by hypothetical elements to demonstrate the wide
range of UCD techniques available.

Phase 1: Elicitation

Overview
The aims of the elicitation phase are 2-fold: (1) identify user
needs, preferences, and goals and (2) ideate possible solutions.
Researchers work with individuals with lived SITB experience
to understand their needs and preferences. This might include
understanding both how they manage SITB symptoms and
salient aspects of their experience, as well as exploring the types
of technologies that are acceptable and the services (eg,
intervention components) needed or desired as well as those
that are unwanted. Questions or interactions for this phase are
often informed by existing theory and empiricism on the topic
but are not constrained by them. Researcher reflexivity—which
entails examining and holding an awareness of one’s own beliefs
and biases resulting from one’s individual experiences, training,
and positionality as a researcher situated in an institution with
a unique set of ideologies and biases—is critical. This includes
being aware of assumptions about what the intervention could
or should look like and what should help the end user, as well
as being open to alternatives. Although reflexivity is important
throughout all phases of the research project, it is essential
during the formative work that ultimately shapes the data
collected. The openness of UCD during this phase may allow
for the identification of new, highly attuned treatment targets.

Once the research team has a good understanding of end-user
needs, attention can be directed to ideating solutions. Ideating
in this context means considering how individuals want their
needs to be addressed. The transition from needs to ideating
solutions can occur in the context of a single session through
the pairing of UCD techniques (eg, interviews and scenarios),
but it can also occur sequentially in a series of ≥2 sessions,
depending on how much investigation is needed.

Example
The research team, which comprised clinical psychologists,
psychiatrists, and clinical social workers, was interested in
developing a service to support adolescents with suicidal
thoughts or behaviors in their transition from inpatient to
outpatient care. The first step was to elicit feedback from key
stakeholders. Individual interviews were chosen to protect
confidentiality, maximize comfort discussing SITB experiences,
and alleviate concerns around youths’ susceptibility to effects
of social desirability in group settings such as focus groups.

A total of 30 semistructured interviews were conducted with
adolescents with lived experience with psychiatric
hospitalization for suicidal ideation or behavior (10/30, 33%),
their parents or guardians (10/30, 33%), and inpatient and
outpatient care providers specializing in this population (10/30,
33%). The interviews included confirmatory and exploratory
probes focused on stakeholders’ experiences with the transition
between inpatient and outpatient care and impressions on how
technology may support this transition for adolescents with
SITB. The exploratory questions aimed to better understand the
adolescents’ needs and preferences for timing, scope, and
delivery of a smartphone app to support their care transition.
The confirmatory questions probed the perceived importance
of, and elicited contextual information on, core evidence-based
treatment targets common to suicide prevention interventions
[40-45].

Key findings across all stakeholder interviews included the need
to focus on safety planning to smoothen the transitions in care.
The perceived barriers to safety plan uptake during care
transitions included lack of accessibility of paper-based safety
plans, potential for adolescents to be too distressed to deploy
the resources on their safety plan, and challenges with
motivation to engage in treatment. The stakeholders viewed a
smartphone app as an acceptable means to improve the
accessibility of safety plans. Brief skills to reduce momentary
experiences of distress that can act as a barrier to safety planning
were considered essential, as were elements of motivational
interviewing to bolster treatment adherence.

Phase 2: Design

Overview
After the research team has a working understanding of the
needs and preferences of end users and has worked with them
to ideate possible solutions, the design feedback phase begins.
The aim of this phase is to develop initial prototypes to share
with end users to elicit information about acceptability and
needs and further understand requirements of the intervention.
This phase involves iterative prototype development and design
activities with end users. Iteration is critical to allow for the
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gradual achievement of requirements through exploring options,
pursuing new concepts, and refining prototypes. Studies show
that research teams using design iteration outperform those with
no iteration by producing better products that meet
pre-established design requirements [46,47]. Qualitative
feedback is analyzed and integrated into a progressively
high-fidelity (or functional) prototype to be subjected to further
feedback and evaluation. This phase usually concludes when
the prototype seems to address the significant needs expressed
by the participants.

Example
The research team aimed to create a smartphone app with safety
planning and distress tolerance components that would be
acceptable to adolescents with suicidal thoughts or behaviors
based on the findings from the elicitation phase. They partnered
with a private company with user interface expertise to draft a
wish list for the desired app components. Next, the research
team, user interface experts, and adolescent stakeholders with
lived SITB experiences engaged in iterative development of
app prototypes.

The research team decided to collect feedback in individual and
group settings because the content was less sensitive (eg,
focusing on the app services rather than SITB experiences) and
a group format would better facilitate consensus on design
aspects. Efforts were made to optimize the adolescents’
experiences in design sessions. To reduce burden, the design
sessions were held in the building where the adolescents were
treated after hospitalization. To increase engagement, the
adolescents were recognized as experts on their own experiences
and co-designers of the app.

The adolescent stakeholders met to provide feedback on app
prototypes at 3 time points, with 5-8 adolescents participating
at each time point. This process began with low-fidelity
wireframes (paper-based prototypes) that provided an initial
flow through the app and ended with a high-quality prototype
(working digital product). Storyboarding, which involves a
visual narrative to convey the function and purpose of the app,
was used to obtain stakeholder feedback. The adolescents were
asked to consider the acceptability of anticipated app
components (eg, mood-monitoring content, activities, function,
and flow) during moments of distress. Parallel prototyping,
wherein the adolescents were provided with similar variants of
prototypes that differed by look and feel as well as conceptual
elements, was also used to solidify color choices, design schema,
and the app name. The researchers summarized the feedback
and incorporated it into the design of the improved prototype
at the end of each of the 3 iterations. The prototype was
considered final when, through consensus, the research team
determined that the themes from qualitative feedback and the
scores from quantitative usability questionnaires (eg, Usefulness,
Satisfaction, and Ease of Use Scale [48]) indicated a sufficient
level of satisfaction [48]. The app was assessed to be safe for
evaluative testing by the research team because it met best
practice standards for safety planning and incorporated brief
evidence-based interventions for youths with SITB (eg, distress
tolerance skills).

Key findings from this phase included the importance of
considering every aspect of design (eg, cognitive burden,
availability and number of coping resources, and inclusion of
appropriate crisis resources) from the mindset of an adolescent
actively experiencing distress. The adolescents had low tolerance
for app functions that were confusing or ambiguous, and they
acknowledged that this could make them prematurely stop app
use. They reported that the look and feel of the app could
influence their mood. Some preferred light colors, which were
perceived as hopeful and uplifting; others preferred darker colors
that felt more authentic to their mood. Personalization was seen
as critical to engagement. As such, the final design included
safety plan content (eg, internal and external coping resources,
reasons to live, and crisis contacts) that was personalized and
interactive as well as a combination of dark and light colors to
meet users’ esthetic preferences. Coping activities on the app
included a combination of existing web-based content identified
by the adolescents and clinicians who treat adolescents with
suicidal thoughts or behaviors and the option for adolescents
to add their own photos, videos, and websites.

Phase 3: Usability Testing

Overview
The purpose of usability testing is to understand whether the
product is usable and functional, as well as to identify additional
refinements needed before the intervention is moved to the
clinical trial phase. This phase, similar to the design phase,
should involve iteration so that participant feedback can be
integrated into the intervention before additional evaluations.
A variety of approaches can be used during this phase, including
in-laboratory testing and longitudinal field testing. In addition,
this phase allows for mixed methods analysis of qualitative data
from participant and researcher interactions, as well as
quantitative data from standard usability scales. At the
conclusion of this phase, the research team should have a usable
and highly engaging intervention that meets end users’ needs.

Example
App usability was examined through individual sessions with
10 hospitalized adolescents before discharge as well as
longitudinal field testing with 5 adolescents through an open
pilot trial to ensure that they were able to navigate the app
independently and to detect any remaining bugs. Specifically,
the adolescents were asked to think aloud as they performed
tasks such as composing their safety plan or accessing distress
tolerance techniques. At the end of the session, the adolescents
completed a quantitative assessment of usability. Usability
metrics were good, and the adolescents had not identified major
design issues; therefore, the app was ready for longitudinal
testing. For the open trial, the adolescents received an orientation
to the app while they were hospitalized, and they downloaded
and used the app upon hospital discharge or shortly thereafter.
They then used the app naturalistically during their transition
to outpatient care. Brief telephone check-ins were conducted
with the adolescents at 4 and 12 weeks after discharge. These
interviews provided an opportunity for the adolescents to
describe their use of the app, including contexts when the app
was, and was not, helpful. This field testing revealed the need
for additional changes to the app to improve technical function
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and engagement. Modifications were made before the launch
of the RCT.

Next Steps: Moving From Usability to Formal
Evaluation of Treatment Targets

Overview
Once researchers have evidence of the acceptability and usability
of the intervention, the final DMHI is ready to be tested in a
pilot or fully powered clinical trial examining key clinical
targets. During this phase, UCD methods are not often used,
but they can be useful for further optimization and refinement
based on problems encountered as an intervention is scaled up.
This can be done in several ways, most often through including
usability measures as secondary outcomes in RCTs and
conducting interviews to get feedback after treatment. Another
method for incorporating lived experience to adapt and refine
the intervention through the trial process is suggested in the
Accelerated Creation-to-Sustainment model [49]. Hybrid trials
that account for the ever-evolving nature of technology can
offer a more flexible and iterative approach to trial procedures
and focus on optimization, effectiveness, and implementation
in real-world settings [49,50]. These trials have the potential to
significantly address the research-to-practice gap by producing
high-quality digital interventions in a timely manner.

Example
In addition to an analysis of primary and secondary treatment
outcomes (eg, suicidal ideation and behavior), the RCT included
an evaluation of app usability through exit interviews as well
as usability and satisfaction questionnaires. The exit interviews
probed about use of the app and its components and included
questions to evaluate the extent to which the app addressed key
barriers identified during the qualitative interviews, such as
ability to reduce distress in the moment, use of core components
of the safety plan, and motivation to engage with the app.

The findings from this RCT included overall app use rates of
approximately 70% and good usability and satisfaction scores
on the Computer System Usability Questionnaire [51] over the
6-month follow-up period after hospitalization. The exit
interviews revealed that the end users felt that the app was
effective in aiding their use of key safety plan components,
including seeking social support, reaching out to crisis support
hotlines, and reducing momentary distress through practicing
skills. The exit interviews also revealed when adolescents opted
not to use the app; their decision was often influenced by
motivational factors that were sometimes external to their
experience with using the app. For some, the app was viewed
as part of the treatment they were receiving more broadly; when
motivation to engage with treatment waned, so did interest in
using the app. On the basis of this finding, some further
adjustments were made in the research team’s subsequent trial
(currently underway) to extend the use of motivational
interviewing strategies within the app and through a coached
onboarding process to augment adolescents’ motivation for
engagement with the app.

Discussion

Considerations and Future Directions
The aforementioned case example demonstrates how lived
experience perspectives can be engaged in elicitation, design,
and initial usability testing of a new DMHI for SITB. In addition
to explaining the UCD process and providing a working example
of what this process can look like in designing a DMHI product,
we conclude by outlining promising opportunities to integrate
lived experiences in research processes that run parallel to
intervention development and in emerging areas of SITB
research focus. We discuss the use of UCD in (1) establishing
procedures related to participant safety and comfort, (2)
developing data privacy protocols for just-in-time adaptive
interventions, (3) reaching and engaging individuals who are
not treatment seeking, and (4) developing protocols for
implementation and sustainability.

Establishing Procedures Related to Participant Safety
and Comfort
UCD enables researchers to develop products as well as
procedures and policies that align with end-user needs, concerns,
and desires from the ground up. A promising extension of UCD
for an SITB intervention is the development of protocols that
ensure participant safety and comfort. This includes
considerations related to risk management: (1) risks related to
discomfort and privacy in the research process and (2) designing
for safety. Researchers must be mindful of the burden that
research activities may place on participants and be proactive
in efforts to reduce burden. This includes explicitly addressing,
and probing for, potential concerns around privacy, stigma, and
unintended or unwanted disclosure. As topics relevant to SITB
lived experience can be sensitive, researchers must plan for
activities to be held at a time and place that is comfortable for
participants and plan for distress management. This may include
accommodations such as having at least two researchers present
to conduct focus groups, with a nearby private room available
for breaks or one-on-one engagement. Furthermore, staff
members must have appropriate training and experience with
suicide risk assessment and management.

Risk management also extends to considerations of the final
intervention design itself. Effective risk management can
influence whether users feel comfortable engaging with a tool
or service; yet, risks are often considered without input from
end users. The Trans Lifeline is a good example of a
technology-enabled resource that adapted its services based on
feedback from target users. The Trans Lifeline elected not to
engage in nonconsensual active rescues after feedback from a
2015 survey with 800 transgender individuals [52]. Fear of such
rescues, harm from encounters with law enforcement, and
involuntary psychiatric hospitalization were identified as key
barriers to crisis hotline use. Although crisis services can provide
highly effective coping skills and emotion regulation tools that
reduce the risk of a suicide attempt [53], certain interventions
such as deploying police to respond to mental health crises may
be harmful and reduce engagement and efficacy. Understanding
the needs of constituents and the responses that communities
find most beneficial and least harmful enables the tailoring of
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services, protocols, and systems that effectively manage suicide
risk in alignment with the goals, values, rights, and dignity of
the end users.

Developing Data Privacy Protocols for Just-in-Time
Adaptive Interventions
There are unique privacy considerations when collecting data
from vulnerable populations such as individuals with SITB. As
interest in the field has turned to personalized, adaptive, and
in-the-moment interventions for suicide prevention and NSSI
reduction [54], this necessitates the use of sophisticated passive
sensing and self-report methods (eg, EMA). Given the
granularity of such data, it becomes ever more important to
consider privacy protocols that are aligned with end-user needs
and ethics.

Discussions on how to engage individuals more meaningfully
in the process of collecting and using such granular data already
exist in the privacy literature and can be useful in SITB
intervention. For example, Shilton [55] describes a “participatory
sensing” approach where “participants are not just subjects of
data collection, but take the role of investigators (when they
collect data to participate in self-analytic applications) or
co-investigators (when they contribute their data to larger
research initiatives).” This means that individuals with lived
SITB experience would have input into how, and what types
of, data are collected. Participants might express comfort with
certain types of data being collected passively, without their
knowledge, if it could inform in-the-moment interventions.
There may also be contingencies around collection—perhaps
passive data collection is acceptable if users or their clinicians
(if an augmentative service) get meaningful feedback [56]. There
may also be contingencies around collection—perhaps passive
data collection is acceptable if users or their clinicians (if an
augmentative service) receive useful feedback. End-user insights
should also inform how the data are processed and used by
researchers and clinicians.

Although just-in-time interventions hold significant promise
for SITB, there are also ethical concerns around managing
participant safety and participant burden [54]. This work also
tends to focus on individuals with lived experience as research
subjects (eg, producers of data), rather than as collaborative
informants or experts. We see UCD techniques as a useful
complement for mitigating some challenges associated with
EMA and passive data approaches. For example, a chief concern
with EMA is that it may increase participant distress and burden.
By conducting formative work, including surveys among
individuals with lived experience and feasibility studies with
different EMA timetables, researchers can identify appropriate
intervention schedules that are comfortable for participants and
meet their needs. For an example of formative work exploring
the feasibility of a particular method of elicitation (web-based
focus groups) among young people with suicidal thoughts, see
the study by Han et al [57]. In this work, the authors examine
participants’comfort with, and desire to use, a web-conferencing
technology for future research on suicide prevention.
Incorporating lived experience in the development, testing, and
implementation of just-in-time interventions and related study
procedures such as data privacy protocols can reduce the

likelihood of disengagement resulting from the intervention
being burdensome and ensure that the intervention fits into
participants’ lives and that data management processes are
acceptable to participants or users.

In sum, when designing interventions that collect increasingly
nuanced and granular health and mental health data, it is critical
to consider the risks and how individuals perceive these risks,
as well as proactively consider and address ethical concerns
that may arise [58].

Reaching and Engaging Individuals Who Are Not
Treatment Seeking
UCD methods may be particularly valuable in the development
of DMHIs for individuals not currently engaged in, or unlikely
to engage in, formal mental health services. These individuals
are not only underserved in the sense that they are not receiving
services, but also their needs and goals are not well understood.
Existing interventions available to this population may be
inaccessible; may have been ineffective, leading to a
discontinuation of services; or may not be aligned with their
unique goals. Low rates of SITB or NSSI disclosure, often on
account of fears of stigma or hostile risk management [5,59-61],
complicate efforts to design resources for this group. A
promising method for engaging a subset of this population is
through web-based forums and social media sites where
discussions of SITB occur regularly. Web-based activity is high
among this population, in part because of the relative anonymity
it affords [62-64], and UCD methods are flexible enough to
meet and engage individuals in spaces where they are most
comfortable. For example, recruitment can take place entirely
on the web, such as through web-based forums [65], and remote
UCD techniques can be used for all phases of the UCD process.
Elicitation interviews can be conducted through telephone or
texting, design feedback activities can occur through
asynchronous anonymous focus groups, and usability testing
can similarly be conducted through synchronous feedback
sessions.

In sum, the potential to develop tools that meet the needs of
individuals not currently treatment engaged is promising because
it affords the possibility for individuals who are not interested
in, or comfortable with, disclosing SITB to professionals to get
support and services, and UCD provides a set of techniques to
do so.

Developing Protocols for Implementation and
Sustainability
The value of UCD can also be extended to the development of
protocols for implementation and sustainability. For DMHIs
that are meant to augment, or work in conjunction with, formal
treatment and service settings, researchers must engage
clinicians and staff early on because the DMHI must fit into
their workflows. For stand-alone DMHIs, a detailed plan for
disseminating and advertising the product as well as a plan for
any needed maintenance through periodic usability tests are
needed. Early engagement of key stakeholders can ensure that
the plan or protocol will meet their needs and is feasible given
their resources and constraints. For a review and example of
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how UCD can be leveraged to improve implementation, see the
studies by Lyon et al [37] and Dopp et al [66].

Conclusions
UCD foregrounds key stakeholders with lived experience in
DMHI design and in doing so may increase acceptability and
engagement of interventions and illuminate intervention targets
that are not readily apparent in existing theoretical frameworks
or risk models. Early elicitation can increase researchers’
understandings of needs, preferences, and circumstances
surrounding when and how stakeholders want to interact with
interventions, digital devices, and care systems. Design activities

facilitate ideation on desired DMHI components and ensure
that stakeholders’ expertise and experience are incorporated
into the final DMHI. Usability testing ensures that the final
DMHI is perceived to be usable, useful, and acceptable to the
population it will ultimately serve. UCD consists of a
well-developed set of methods that have been broadly applied
to address problems in many fields. We argue that this set of
methods can help researchers address specific challenges to
SITB interventions by providing a systematic process for
invoking the lived experience of end users in research on the
design, development, and evaluation of new interventions.
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Abstract

Background: The COVID-19 pandemic and its mitigation measures and impacts, such as shelter-in-place orders, social isolation,
restrictions on freedoms, unemployment, financial insecurity, and disrupted routines, have led to declines in mental health
worldwide and concomitant escalating demands for mental health services. Under the circumstances, electronic mental health
(e-mental health) programs and services have rapidly become the “new normal.”

Objective: The aim of this study was to assess key characteristics and evidence gaps in the e-mental health literature published
in relation to the COVID-19 pandemic via a scoping review and bibliometric analysis.

Methods: We conducted a search of four academic databases (ie, MEDLINE, Embase, PsycInfo, and CINAHL) for documents
published from December 31, 2019, to March 31, 2021, using keywords for e-mental health and COVID-19. Article information
was extracted that was relevant to the review objective, including journal, type of article, keywords, focus, and corresponding
author. Information was synthesized by coding these attributes and was then summarized through descriptive statistics and
narrative techniques. Article influence was examined from Altmetric and CiteScore data, and a network analysis was conducted
on article keywords.

Results: A total of 356 publications were included in the review. Articles on e-mental health quickly thrived early in the
pandemic, with most articles being nonempirical, chiefly commentaries or opinions (n=225, 63.2%). Empirical publications
emerged later and became more frequent as the pandemic progressed. The United States contributed the most articles (n=160,
44.9%), though a notable number came from middle-income countries (n=59, 16.6%). Articles were spread across 165 journals
and had above-average influence (ie, almost half of the articles were in the top 25% of output scores by Altmetric, and the average
CiteScore across articles was 4.22). The network analysis of author-supplied keywords identified key topic areas, including
specific mental disorders, eHealth modalities, issues and challenges, and populations of interest. These were further explored via
full-text analysis. Applications of e-mental health during the pandemic overcame, or were influenced by, system, service,
technology, provider, and patient factors.

Conclusions: COVID-19 has accelerated applications of e-mental health. Further research is needed to support the implementation
of e-mental health across system and service infrastructures, alongside evidence of the relative effectiveness of e-mental health
in comparison to traditional modes of care.

(JMIR Ment Health 2021;8(12):e32948)   doi:10.2196/32948
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Introduction

Mental illness is widespread worldwide. Depression and anxiety
are the two most common mental health conditions, affecting
4.4% and 3.6% of the world’s adult population, respectively
[1]. These disorders lead to considerable losses in health and
functioning, with depressive disorders ranked as the single
largest contributor to nonfatal health loss globally [1]. At its
worst, depression can lead to suicide; more than 800,000 people
die by suicide every year along with many more attempts [1,2].

COVID-19 was first reported in Wuhan, China, on December
31, 2019, and on March 11, 2020, the World Health
Organization declared the disease a global pandemic [3,4]. By
April 2020, most countries worldwide had introduced
stay-at-home lockdown and quarantine measures to contain the
disease [5]. The pandemic and the public health measures
implemented to slow the spread of COVID-19 heightened risk
factors associated with poor mental health, including financial
insecurity, unemployment, and fear. During this time, access
to protective mental health factors, such as social connection,
employment, access to physical exercise, and access to health
services, fell considerably [6,7].

Mental health data suggest that COVID-19 has exacerbated the
mental health crisis [8], with the situation being described by
some as a global mental health “catastrophe” [9]. The strictly
implemented stay-at-home and quarantine measures are reported
to have exacerbated stress and anger, substance abuse, online
gaming, and gambling, and has led to a rise in rates of domestic
violence and sexual abuse in the general population [7]. In
Australia, one study identified that the population prevalence
of poor mental health more than doubled from 20% [10] to
around 45% in the first year of the pandemic [11], with similar
increases being reported in other countries internationally
[12,13]. Latest figures suggest that the groups most affected
include young people, those living alone, those with lower
socioeconomic status, and those who became unemployed as a
result of the pandemic [8]. Although the uptake of COVID-19
vaccines is expected to reduce the likelihood of further
restrictions and lockdowns, thereby alleviating some immediate
stressors, much of the additional mental health burden is
expected to persist due to the economic impacts and trauma
resulting directly and indirectly from the pandemic.

As the COVID-19 pandemic continues, electronic mental health
(e-mental health) is rapidly becoming the “new normal” [14].
The opportunities afforded by programs and services that aim
to treat and manage mental health problems have been
recognized for over two decades [15,16]. e-Mental health is
broadly defined as “mental health services and information

delivered or enhanced through the internet and related
technologies. It includes all technology-enabled therapies,
including internet-based programs, mobile phone applications,
telehealth and informational websites” (page 475 of Stone and
Waldron) [17]. As a result of rapid technological developments
over the past decade, the growing field of e-mental health covers
far more than telehealth, with the field now ranging from online
support groups and resources to digital assessment and treatment
programs and, more recently, to therapeutic gaming and virtual
reality (Figure 1) [18]. Telehealth and the associated terms
telemedicine and telecare [19-21] historically focused on service
provision via telephone, yet the technological advancement that
has enabled telehealth to be delivered via communication
software, including videoconferencing, has blurred the
boundaries between eHealth, mobile health (mHealth), and
telehealth. For the purposes of this review, we, therefore, use
the phrase e-mental health as an umbrella term to capture
eHealth, mHealth, and telehealth [22].

With the onset of COVID-19, the potential benefits of the use
of e-mental health programs have been greatly reinforced by
the need for mental health services to adapt to social distancing
and stay-at-home measures. This has propelled e-mental health
into widespread use in developed countries in favor of
face-to-face therapies. By mid-2020, more than 80% of
high-income countries had shifted to e-mental health
technologies to replace or supplement in-person mental health
consultations [8]. For example, by the end of 2020, Kaiser
Permanente, the largest managed care organization in the
United States with 12 million members, was delivering 90% of
its psychiatric care virtually [23,24]. For the most part,
governments in charge of publicly funded care systems have
been responsive in ensuring the availability of e-mental health
to the population, in some cases by adding new entitlements to
services [9]. For example, in the United States, on March 17,
2020, the Centers for Medicare & Medicaid Services relaxed
several requirements for the provision of and payment for
telehealth services to Medicare patients [25]. Various countries
have also introduced new legal and practice guidelines to assure
patient privacy and quality of care [26,27]. In India, the Medical
Council released the Telemedicine practice guidelines in May
2020 to help remove some of the administrative and legal
concerns present in practicing virtual care [27-29]. The
COVID-19 pandemic has also pushed some governments to
make online or digital mental health resources widely available
to the general population. As another example, the Government
of Canada launched a new portal for mental health resources,
Wellness Together Canada, which offers a no-cost wellness
self-assessment, tracking and support resources, and counseling
by text or telephone [30].
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Figure 1. Electronic mental health (e-mental health) technologies [18].

In this study, e-mental health evidence has accelerated since
the onset of the COVID-19 pandemic, as indicated by the sharp
increase in the number of publications in “telepsychiatry” in
2020 (Figure 2). With this burgeoning field, there is a need to
identify key emerging issues in light of COVID-19 and to
examine developing consensus, gaps in knowledge, as well as
pertinent areas for future research. This study involved a
combined scoping review and bibliometric analysis of the
e-mental health literature since the beginning of the COVID-19
pandemic, exploring characteristics, key topics, and the
influence of publications. Our specific objectives were as
follows:

1. Investigate the key characteristics of publications in the
e-mental health literature since the start of the COVID-19
pandemic (ie, from 2020 onward).

2. Identify the key topics covered by this body of literature in
order to determine potential evidence gaps.

3. Analyze characteristics in the most influential publications,
as indicated by Altmetric and CiteScore data.

4. Examine the future directions for research and practice in
the e-mental health field, both during the COVID-19
pandemic and beyond.

Figure 2. Increase in publications during 2020 (blue) and trendline (dotted blue), based on publications in MEDLINE using the search term “telepsychiatry”
in titles or abstracts.
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Methods

Overview
The review followed a predetermined protocol, developed in
accordance with the PRISMA-ScR (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) guidelines [31,32] and the Joanna Briggs
Institute Methodology for Scoping Reviews [33]. A scoping
review method was used to examine the extent, range, and nature
of work on this topic; identify gaps; and provide suggestions to
improve future directions for research and practice on e-mental
health [34]. Quality assessments were not undertaken, as the
aim was to examine the full breadth of the literature, consistent
with the general aims and methodology of scoping reviews [35].

Search Strategy
Four academic databases (ie, MEDLINE, Embase, PsycInfo,
and CINAHL) were searched from December 31, 2019, to
March 31, 2021. The search strategy consisted of terms
pertaining to eHealth (eg, “eHealth” and “telehealth”), more
specific terms related to e-mental health (eg, “m-mental health”),
common mental disorders (eg, “anxiety” and “depression”), and
COVID-19. The search strategy was adapted for each database
as necessary (see Multimedia Appendix 1 for the complete
search strategy, using Ovid MEDLINE as an example). The
search strategy was developed in consultation with an academic
research librarian and was reviewed by all authors prior to
execution.

Inclusion and Exclusion Criteria
Articles were included if they were (1) in the English language,
(2) peer-reviewed journal articles, (3) discussed the application
of e-mental health (theoretical or applied), and (4) were
published following the onset of COVID-19 (from December
31, 2019). No restrictions were placed on the target population
or setting. Studies were excluded if they did not focus on
e-mental health, they were book chapters or conference
proceedings, or the full text was not in English.

Citation Screening
Reference details, including abstracts, were downloaded into
the reference management software EndNote X9 (Clarivate),
exported to Microsoft Excel, and divided among the research
team for title and abstract screening. Two reviewers (IM and
LAE) independently reviewed 5% of the titles and abstracts;
interrater reliability between the two reviewers was high
(κ=0.95, 95% CI 0.77-1.00; P<.001). Full-text screening was
conducted by four independent reviewers (LAE, IM, KC, and
Tamasha Jayawardena). A total of 5% of full texts were
reviewed by four reviewers, with the interrater reliability
assessed to be sufficiently high (κ≥0.80) [36].

Data Extraction
A customized data extraction workbook was developed in
Microsoft Excel. The workbook was piloted by each of the four
reviewers with a subset of papers (n=10). Issues in consistency
of data entry and usability of the template were then discussed,
and modifications were made accordingly. Key information
extracted included the following: article characteristics (ie,

authors, date of publication, country of residence of the
corresponding author, and journal name); article keywords, as
supplied by the authors of the paper; and article type (ie,
empirical, nonempirical, protocol, or review). For empirical
studies (ie, studies that present an analysis of primary or
secondary data in their results), information on study design
(ie, quantitative, qualitative, or mixed methods) and methods
(eg, surveys and interviews) were also extracted. In addition,
article titles, abstracts, and keywords were searched for terms
to identify papers with specific subpopulations of interest (eg,
children, adolescents, veterans, and the elderly) and specific
mental disorders (eg, depression, anxiety, posttraumatic stress
disorder [PTSD], and substance abuse), as well as articles with
a focus on issues or challenges related to the use or uptake of
e-mental health in the context of COVID-19 (eg, barriers,
privacy, and ethics).

Altmetric data were selected as the most appropriate measure
of an article’s impact or influence because of the recency of this
literature [37]; while citations have a lag effect, the real-time
update of social media metrics makes Altmetric events around
research outputs visible within a short amount of time (eg, hours
or days). The Altmetric Attention Score, a composite score of
social interest that includes mentions in newsfeeds, Twitter,
Facebook, and Google, among other sources, was collected for
each included study, where available, from Altmetric Explorer
in June 2021. In addition, we recorded the CiteScore for the
journal in which each article was published, taken from the
Scopus database in June 2021. CiteScore metrics were used
rather than the Journal Impact Factor, as CiteScore values give
“a more comprehensive, transparent, and current view of a
journal’s impact” (page 941 of Roldan-Valadez et al) [38], and
they are provided for many more journals than the Journal
Impact Factor. Although previous research indicates that an
article’s Altmetric score within its first year of publication
reliably predicts its future citation count, we followed the
recommended optimal approach of using both Altmetric scores
and CiteScore values as an indicator of article impact [39].

Data Synthesis and Analysis
Articles were grouped together based on common attributes in
the data (eg, article type). The country of the corresponding
author was coded by income classification based on the World
Bank’s definitions of gross national income per capita per year.
The three categories were low (<US $1045), middle (US
$1046-$12,695), and high income (>US $12,696) [40].

Key topic areas were identified through an analysis of article
keywords. These were extracted by the research team and were
then cleaned and checked for consistency. Derivative terms (eg,
“health care” and “healthcare”) were amalgamated. Each
keyword was reviewed and inductively classified by two authors
(LAE and IM) into key topic and subtopic areas using the
structure and definitions outlined in Multimedia Appendix 2.
The keyword data were analyzed for frequency and
co-occurrence and were graphically presented using Gephi
(version 0.9.2) [41]. Our presentation of keyword data and
discussion of key topic areas focused on the most influential
papers as representatives of salient topic areas. To select these
papers, we used a combination of Altmetric and CiteScore data,
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including publications with journal CiteScore values of ≥5,
representing the top one-third of journals in our included articles,
and/or Altmetric Attention Score values in the top 25% of all
publications scored by Altmetric.

Results

Overview
The search retrieved a total of 2418 publications. After removing
duplicates, 1506 remained for title and/or abstract review.

Following title and/or abstract screening, 1023 publications
were discarded as they did not meet the inclusion criteria. Based
on the full-text assessment, a further 127 publications did not
meet the inclusion criteria, resulting in 356 publications included
in this review (see Multimedia Appendix 3 for included articles).
Figure 3 demonstrates the inclusion and exclusion of papers at
each stage of the screening process.

Figure 3. Search and review strategy.

Summary Characteristics and Bibliometric Properties
of the Included Publications
A summary of the key characteristics of the included articles is
presented in Table 1. Of the 356 articles, most were
nonempirical commentaries or opinions (n=225, 63.2%), around

one-quarter were empirical publications (n=99, 27.8%), 20 were
literature reviews (5.6%), and 12 were protocols (3.4%). Figure
4 shows the trends in article types published during the
pandemic, with nonempirical publications peaking in June 2020
and empirical publications emerging later and becoming more
frequent as the pandemic progressed.
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Table 1. Summary of key characteristics of included publications.

Papers (N=356), n (%)aClassification

Country of corresponding author

160 (44.9)United States

28 (7.9)Australia

27 (7.6)India

20 (5.6)United Kingdom

17 (4.8)Canada

104 (9.2)Other

Country income classification of corresponding author

297 (83.4)High income (>US $12,696)

59 (16.6)Middle income (US $1046-$12,695)

0 (0)Low income (<US $1045)

Publication type and study methods

225 (63.2)Nonempirical

99 (27.8)Empirical

20 (5.6)Review

12 (3.4)Protocol

Empirical study methods

68 (68.7)Quantitative methods

21 (21.2)Mixed methods

10 (10.1)Qualitative methods

Mental disorder of focus

71 (19.9)Anxiety (including posttraumatic stress disorder)

48 (13.5)Depression

17 (4.8)Substance abuse disorders (including addiction)

16 (4.5)Psychotic disorders (including schizophrenia)

13 (3.7)Suicide

11 (3.1)Eating disorders

Specific population of focus

90 (25.3)Children and/or adolescents

20 (5.6)Older adults and/or the elderly

17 (4.8)Veterans

15 (4.2)Health professionals

Modality of focus

142 (39.9)Telephone or videoconferencing

43 (12.1)Smartphone apps

6 (1.2)Support groups

aColumns may not equal 356 due to missing values and overlap in some categories.
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Figure 4. Date of publication by article type.

Publication Types and Study Methods
Of the 225 nonempirical publications, most were commentaries
or opinion pieces (n=106, 47.1%), with a further 49 (21.8%)
classified as descriptive case studies, 36 (16.0%) as letters to
the editor, 22 (9.8%) as unstructured reviews, 10 (4.4%) as
editorials, and 2 (0.9%) as unstructured protocols (Table 1). Of
the 99 empirical publications, the majority used quantitative
methods (n=68, 69%), 21 (21%) used a mixed methods design,
and 10 (10%) employed qualitative methods alone. Most of the
quantitative and mixed methods studies (n=89, 39.6%) were
cross-sectional (n=60, 67%), with only 4 (4%) randomized
controlled trials [42-45] and 3 (3%) nonrandomized controlled
trials identified [46-48].

Overall, the empirical studies focused on the uptake and
effectiveness of e-mental health initiatives in providing mental

health care during COVID-19. The nonempirical descriptive
case studies outlined the processes and challenges of the rapid
conversion to telehealth for a particular mental health service,
while nonempirical commentary or opinion pieces more broadly
outlined policy changes, issues, and challenges to e-mental
health and offered guidance to clinicians (see Table 2 [49-52]
for exemplar papers for each category).

Corresponding authors were predominantly from high-income
countries, with almost half of the 356 included outputs coming
from the United States (n=160, 44.9%), followed by Australia
(n=28, 7.9%), the United Kingdom (n=20, 5.6%), and Canada
(n=17, 4.8%). Notably, our study identified a number of
publications from middle-income countries (n=59, 16.6%), with
most of these being from India (n=29, 7.6%) and China (n=9,
2.5%) (Figure 5).

Table 2. Examples of included studies.

Article aimSpecific disor-
ders

Specific popula-
tions

Article classifi-
cation

Article typeCountryAuthors (year)

To examine the amount of psychologists’
telepsychology use before the COVID-19
pandemic, during the pandemic, and anticipat-
ed use after the pandemic, as well as the demo-
graphic, training, policy, and clinical practice
predictors of these changes

AnxietyVeteransQuantitative
survey of 2691
psychologists

EmpiricalUnited
States

Pierce et al
(2020) [49]

To examine the uptake of transitioning pedi-
atric psychology services to meet mental health
needs in response to a worldwide public health
crisis, and to call attention to psychologists’
perceived benefits and challenges related to
providing pediatric mental health services
during the pandemic

GeneralChildren and
adolescents

Quantitative
and qualitative
survey of 51 pe-
diatric psycholo-
gists

EmpiricalUnited
States

Steinberg et al
(2020) [50]

To discuss the transition and challenges faced
in rapidly implementing telehealth in a rural
psychiatry-of-old-age service in the northwest
of Ireland

GeneralThe elderlyDescriptive
case study

NonempiricalIrelandPatel et al
(2020) [51]

To discuss policy changes due to the COVID-
19 pandemic and to highlight what mental
health providers should consider for future
delivery and implementation of telehealth
programs

GeneralMental health
professionals

PerspectiveNonempiricalUnited
States

Haque (2020)
[52]
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Figure 5. Global trends for publishing articles on electronic mental health applied to COVID-19.

Publication Data
The 356 included articles were spread across 165 different
journals, which were primarily focused on mental health, but
varied in scope. Most of the journals had a reported CiteScore
in Scopus (n=138, 83.6%), with scores ranging from 0.3
(Psychiatric Times) to 25.2 (The Lancet Psychiatry). A total of
3 articles (1.8%) were published in The Lancet Psychiatry
[53-55], of which 2 were from middle-income countries [53,54].
The largest number of included articles were published in JMIR
Mental Health (n=19, 11.5%; CiteScore=1.3), followed by the
Asian Journal of Psychiatry (n=14, 8.4%; CiteScore=4.7) and
the Indian Journal of Psychological Medicine (n=13, 7.9%;
CiteScore=1.8), with one-quarter of articles (n=40, 24.2%) being
published across the JMIR suite of journals (mean CiteScore
3.37). The mean CiteScore value across articles (ie, CiteScore
for each article based on its journal CiteScore and then averaged
across articles) was 4.22 (SD 3.53); however, CiteScore values
varied by article type, with protocol papers having a lower

average CiteScore (mean 2.1, SD 1.55) than empirical studies
(mean 3.8, SD 2.06), nonempirical articles (mean 4.6, SD 4.16),
and reviews (mean 4.4, SD 1.91).

Of the 242 publications with reported Altmetric data, almost
half were ranked in the top 25% of all outputs scored by
Altmetric (n=118, 48.8%). Altmetric Attention Score values
ranged from 1 to 282 (mean 13.33, SD 30.04); though similar
to CiteScore values, there was variation in Altmetric metrics
by article type, with empirical studies (mean 14.10, SD 29.22),
nonempirical articles (mean 13.6, SD 32.77), and reviews (mean
11.9, SD 14.11) having higher Altmetric scores than protocol
papers (mean 5.4, 4.39). The publication with the highest
Altmetric score was a nonempirical contribution by Kozloff et
al, which outlined the adverse mental health consequences and
virtual mental health service delivery options for people with
schizophrenia during COVID-19, with an Altmetric Attention
Score of 282, placing it in the 98th percentile of outputs of the
same age [56]. The top five articles with the highest Altmetric
Attention Score values are shown in Table 3 [24,42,55-57].

Table 3. The most influential publications based on Altmetric data.

Article typeCiteScoreb
Altmetric At-

tention ScoreaJournalTitleCountryAuthors (year)

Nonempirical12.2282Schizophrenia Bul-
letin

The COVID-19 global pandemic: Implications
for people with schizophrenia and related disor-
ders

CanadaKozloff et al
(2020) [56]

Nonempirical1.3197JMIR Mental HealthDigital mental health and COVID-19: Using
technology today to accelerate the curve on access
and quality tomorrow

United
States

Torous et al
(2020) [24]

Empirical4.6146Psychiatric ServicesAugmenting evidence-based care with a texting
mobile interventionist: A pilot randomized con-
trolled trial

United
States

Ben-Zeev et al
(2020) [42]

Nonempirical25.2124The Lancet PsychiatryThe NIMHc global mental health research commu-
nity and COVID-19

United
Kingdom

Rahman et al
(2020) [55]

Nonempirical4.6124Telemedicine Journal
and e-Health

The role of telehealth in reducing the mental
health burden from COVID-19

AustraliaZhou et al
(2020) [57]

aAltmetric data from Altmetric Explorer as of June 2021. All scores were in the top 5%.
bCiteScore in Scopus as of June 2021.
cNIMH: National Institute of Mental Health.
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High-Impact Publications and Keyword Analysis
The topmost influential publications—defined as those with
Altmetric Attention Score values in the top 25% of all research
scored by Altmetric, and/or CiteScore values of ≥5—were
identified. Based on this definition, close to half of our 356
included publications were classified as influential (n=165,
46.3%). The 165 influential articles were broadly reflective of
the countries and country incomes previously reported
(high-income countries defined here: n=143, 86.7%).

Among the 165 most influential publications, 124 had
author-contributed keywords, with a total of 273 unique
keywords in this subset of papers. The frequency with which
these keywords were used together on a publication is visually
depicted in the network of co-occurring keywords (Figure 6).
In this network, each circle (node) represents a keyword, and

each line (edge) indicates co-occurrence on a publication. The
most common keywords (highest in-degree score), as reflected
in size in the figure, were as follows: COVID-19 (n=90), mental
health (n=37), telehealth (n=32), telemedicine (n=30), and
telepsychiatry (n=17). The sociogram includes 124 papers (grey
nodes), 50 keywords (colored nodes), and 390 edges. The size
of each node is filtered by the in-degree score, where bigger
nodes would have larger in-degree scores (ie, the number of
edges directed to the node). Our inductive analysis of keywords
identified a number of key topic and subtopic areas: (1)
COVID-19 pandemic; (2) mental health, including specific
mental disorders; (3) e-mental health, including specific eHealth
modalities and issues or challenges; (4) specific populations of
interest; and (5) study field (eg, cancer and pediatrics). These
are colorized separately in the figure to indicate their relation
to one another.

Figure 6. Network of co-occurring keywords in 165 of the publications with Altmetric values in the top 25% or CiteScore values of ≥5. Each circle
(node) is a keyword, and each line (edge) represents co-occurrence. The size of each node indicates the number of times a keyword was used. Colors
represent different topic areas. CBT: cognitive behavioral therapy; mHealth: mobile health; PTSD: posttraumatic stress disorder.

Mental Disorders of Focus
Although many of the 356 articles focused on mental health
broadly, describing concerns relating to the effect of the
pandemic on stress (n=78, 21.9%), loneliness or isolation (n=34,
9.6%), and general well-being (n=23, 6.5%), other studies
focused their attention on specific mental disorders. A total of
71 of the 356 included articles (19.9%) were concerned with
anxiety disorders (see Table 3 for examples), including the use

of e-mental health to treat PTSD during the pandemic. A total
of 48 articles were concerned with depression (13.5%). Other
disorders of specific focus identified were addiction and
substance abuse disorders (n=17, 4.8%), psychotic disorders
(n=16, 4.5%), suicide (n=13, 3.7%), and eating disorders (n=11,
3.1%).
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eHealth Modalities
A large proportion of the 356 included articles described the
application of e-mental health via telephone and/or
videoconferencing during COVID-19 (n=142, 39.9%), as well
as the use of smartphone apps (n=43, 12.1%) and support groups
(n=6, 1.7%) in assisting people during times of need. For
example, the review by Strudwick et al identified 31 smartphone
apps and 114 web-based resources, including telephone support,
virtual peer support groups, and discussion forums, that could
be used to support the mental health of the Canadian public
[58]. A smaller number of studies empirically tested the efficacy
of specific e-mental health modalities during COVID-19. For
example, a trial from Canada tested the efficacy of delivering
videoconferencing psychotherapy for people with panic disorder
and agoraphobia, demonstrating that cognitive behavioral
therapy delivered via videoconferencing is no less effective than
face-to-face delivery on all outcome measures, and provides
important information to guide the delivery of e-mental health
services during and after the COVID-19 crisis [47]. Less
mentioned were virtual reality, wearables, and artificial
intelligence, though these modalities were noted by Vadlamani
et al as being the “future of telepsychiatry” [27].

Specific Populations of Focus
A number of articles identified particular at-risk populations
who would require greater care and/or more resources to
overcome barriers to access e-mental health during the
pandemic. A total of 90 articles out of 356 were focused on
children and/or adolescents (25.3%) (see Table 3 for examples),
and 39 articles focused on older adults or the elderly (5.6%)
and veterans (4.8%) as at-risk populations.

There appears to be a general consensus in the literature that
younger children and older adults, who may be less familiar
with technology, may find it more difficult to access the benefits
of e-mental health [59]. However, the flexible and remote nature
of e-mental health may offer a more viable option to certain
populations who may have historically fallen through the cracks
or struggled to engage with traditional psychology service
provision, for example, marginalized populations, such as those
identifying as LGBTQ+ (lesbian, gay, bisexual, transgender,
queer, questioning) [60], and young adults who prefer to seek
help anonymously and at a time that suits them via smartphone
apps [61].

A further 15 articles (4.2%) were specifically concerned with
the mental health impact of COVID-19 on health professionals
themselves. For example, Cheng et al outlined a peer support
project offering support from mental health professionals
overseas to frontline health care workers in Wuhan, China, via
a popular smartphone app [62].

Issues and Challenges

Overview
A total of 68 papers out of 356 (19.1%) identified issues and
challenges associated with e-mental health in the context of
COVID-19. An inductive thematic analysis identified that many
issues and challenges were highlighted, with complexities
present at the patient, clinician, technological, treatment, ethical,
organization or service, and broader system levels (see Figure
7 for a summary of the issues identified).

Figure 7. Summary of issues and challenges identified in the literature. e-mental health: electronic mental health.

Privacy and Security Issues
At the technological level, included articles discussed how the
rise in videoconferencing during COVID-19 has raised security
concerns, as some platforms can be easily hacked or viewed by
others [63,64]. Although some platforms, such as BlueJeans,

have been developed with higher security measures in place
(eg, offer end-to-end encryption), privacy cannot be guaranteed
in its entirety. As a result of the COVID-19 pandemic, some
governments issued emergency waivers suspending the
requirement to comply with information protection laws in order
to facilitate access to videoconferencing services [65]. However,
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patient confidentiality and privacy remains a compelling issue
[27,64], encompassing informed consent procedures [66-68],
risks associated with the blurring of professional boundaries
[59], and concerns about family members listening in on
sessions [64].

User Perspectives and Uptake
A mixed methods study on the perspectives and experiences of
mental health professionals reported on their need for robust,
secure, user-friendly technology and better logistical and
technical support [69]. Issues have also been noted for clinicians
who were insufficiently trained or had limited experience with
technology [27]. An unstructured review article identified that
rapid uptake of e-mental health technology has been facilitated
by clinics providing clinician training as well as already having
online storage, remote access to records, and videoconferencing
technologies available in their workplace [70]. Larger clinics
providing substantial services to the community reported the
need to transition rapidly to ensure continuity of care, whereas
smaller clinics were able to temporarily pause services or refer
their clients elsewhere [70]. Articles also pointed to mental
health professionals identifying concerns around the impact on
the treatment relationship itself, noting the potential for inferior
patient-clinician interactions [71,72] and therapeutic alliance
[64,73,74]. They highlighted particular issues around the
identification of nonverbal cues [59,66], transference processes
[73,74], disturbances or interruptions to the session [27], and
difficulties in assessing and responding appropriately to
high-risk situations [59], particularly for children [75,76].

Access and Suitability
Despite most people now having internet access, the “digital
divide” was still viewed as an issue in some articles for certain
patient and consumer groups, such as the elderly, veterans, those
of lower socioeconomic status, those with cognitive impairments
or vision or hearing difficulties, and those still having access
issues and poorer digital competence [27,63,64,72,77]. Concerns
were also raised in some publications of patients with certain
conditions not being suitable for e-mental health solutions, such
as patients with psychosis, in acute crisis, or at risk of self-harm
[63,64]. As identified by Naik et al, a “‘one-size-fits-all’
approach will not suit the needs of all patients,” with the need
to refine e-mental health services to meet patient-specific needs
(page 6) [74].

Policy and Regulation
At the broader system level, several articles pointed to changes
in regulation and reimbursements that have enabled clinicians
practicing in a wide range of settings to quickly adopt e-mental
health solutions for both existing and new patients struggling
with the pandemic’s impact [29-31,52,67]. Patel et al identified
a number of local and national collaborative approaches to care
that have been developed since COVID-19, such as “Webinars
for Nursing Homes” that have linked palliative care, geriatrics,
and psychiatric old-age services in Ireland through Project
ECHO AIIHPC (Extension for Community Healthcare
Outcomes, All Ireland Institute of Hospice and Palliative Care)
to help nursing home staff improve their knowledge of e-mental
health tools [51]. Patel et al further argued that a national

repository of common e-mental health services could support
collaboration between organizations.

Discussion

Principal Findings
Although it has been only 18 months since the start of the
pandemic, this review identified that the total number of articles
on e-mental health quickly thrived, with nonempirical articles
peaking in June 2020 and empirical articles emerging later and
becoming more common as the pandemic progressed. The
location of articles was predominantly in high-income countries
(ie, the United States, Australia, the United Kingdom, and
Canada), reflecting general trends previously identified in the
e-mental health literature [78,79]. However, a higher number
of articles from medium-income countries were identified in
this review in comparison to previous e-mental health reviews
[78], with most of these articles coming from India and China.
Increased outputs from China may be attributed to having the
earliest outbreak of COVID-19, and for other middle-income
countries, such as India, this could be reflective of the particular
concerns and urgent solutions needed for people living in these
countries [80].

Our bibliometric analysis indicated that the e-mental health
literature during COVID-19 has had above-average influence,
with almost half of the articles being ranked in the top 25% of
all output scores by Altmetric and having an average CiteScore
across articles of 4.22. Nonempirical articles (eg, commentaries
or opinion pieces) received a notable amount of attention;
articles of this type surged early in the pandemic, so elevated
influence may reflect researchers and clinicians searching for
new information on e-mental health, guidelines, evidence-based
practice, and other relevant developments at an uncertain time
and when empirical studies were limited.

The network analysis of author-supplied keywords identified
key topic areas, which were explored further via our full-text
analysis. Many articles focused broadly on mental health and
well-being, with specific attention being paid to anxiety
disorders, depression, substance abuse disorders, and psychosis.
Children and adolescents were the most frequently identified
in articles focused on specific populations, with other identified
at-risk populations, including the elderly, veterans, and health
professionals themselves. It was noted that younger children
and older adults, who may be less familiar with technology,
may find it more difficult to access the benefits of e-mental
health. Frontline workers directly involved in the care of patients
with COVID-19 have been identified as being at particularly
high risk for mental health issues as a result of excessive
workloads and work hours, insufficient protective equipment,
feeling inadequately supported, as well as the high infection
rate among medical staff [81]. Studies from past pandemics (eg,
SARS) suggest that those in emergency departments, intensive
care units, and infectious disease wards are at highest risk of
developing adverse mental health outcomes [81].

Modalities of e-mental health largely focused on the application
of “telehealth” via telephone or videoconferencing. However,
there were also a number of articles reporting on the adoption
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of smartphone apps [82-85] and virtual support groups
[62,86-88]. Self-directed treatment apps may be particularly
helpful for those preferring to seek help anonymously and
seeking flexibility or for those who have historically struggled
to engage with traditional psychology service provision. Less
mentioned were virtual reality, wearables, and artificial
intelligence, though these modalities are widely believed as
becoming more important in the future [27].

Since the start of the pandemic, both clinicians and patients
have been required to gain both the skills and experience to
adopt e-mental health solutions out of necessity, with a number
of descriptive case studies being identified that inform the rapid
conversion to e-mental health to continue to deliver care [89,90].
Various included articles articulated the main issues and
challenges to this rapid conversion, as well as highlighting the
fast-tracking of more relaxed regulations and supported
reimbursements to overcome some of the barriers related to
practicing virtual care. Included articles suggested that the
experience has been largely valuable for patients and health
care professionals alike; however, a number of concerns remain,
with complexities identified at the levels of the patient, clinician,
technology, treatment, ethics, organization or service, and
broader system. A “one-size-fits-all” approach will not suit the
needs of all patients, clinicians, or services [74]. Future research
and interventions in e-mental health should investigate how to
overcome or improve upon these barriers.

Future Directions
After any subsequent waves of COVID-19 subside, the key
question is whether we are likely to remain in the “new normal,”
in which telehealth remains a prominent vehicle for mainstream
mental health treatment delivery [66]. The ability of health care
systems to continue to provide telehealth depends on the
continuation of relaxed regulations and supported
reimbursements to incentivize the use of telehealth [66]. It is
unclear what rationale the regulatory bodies and insurers will
employ to decide which prior limitations, if any, should be
reinstated [66]. At the same time, given the large scale at which
these tools are now being used, there is renewed urgency to
assess and address ethical issues associated with e-mental health
tools, such as maintaining privacy and patient data protection,
and whether the privacy and safety regulations that have been
relaxed need to be tightened to increase accountability [14].

Despite the swift adoption of the multitude of e-mental health
apps and platforms that emerged during the pandemic, little is
known about their immediate-, medium-, or long-term clinical
value or the barriers to, and facilitators of, their uptake [18].
Given that many of the digital tools used in e-mental health
have been developed outside of the health care system [91,92],
there is also little understanding of how to optimize their
integration into existing health care models and their various
governance, funding, planning, and accountability frameworks.
To date, there continues to be little translational research (ie,
the implementation of e-mental health clinical trial research
into practice settings) [93], limited use of quality evaluation
measures [94], as well as little or no long-term follow-up [95].
This research-to-practice gap suggests there is much to learn
about how e-mental health can be best incorporated into

real-world settings to reap its benefits [96], with the current
rapid uptake of e-mental health solutions providing a stimulus
to addressing this gap.

Some key research questions identified in the literature include
the need to compare specific outcomes for in-person versus
remote care related to specific mental health conditions, such
as those with paranoia or other psychotic disorders and substance
use disorders. Such conditions may pose unique challenges to
management via e-mental health programs and services [97,98],
conditions that could also benefit from the greater flexibility of
this modality [66,99]. Other questions have also emerged in the
current literature: What types of patients respond particularly
well to virtual rather than in-person visits? [14,72]; Are there
differences in quality of care by socioeconomic status, health
literacy, technology literacy, and other individual factors outside
of psychiatric conditions?; What are the impacts of telehealth
on the therapeutic relationship and on clinicians themselves?;
and What are the financial implications of widespread adoption
of telehealth? [14]. Now is the time to accelerate e-mental health
research to ensure the continued success of virtual modes of
care beyond the pandemic.

Strengths and Limitations
The strengths of this review are the inclusion of a broad range
of articles, including nonempirical articles, reviews, and
protocols. In addition to looking at the countries of origin, we
also examined article influence and provided a novel keyword
analysis with inductive thematic coding to identify key topic
areas. Our thorough analysis of the key issues and challenges
identified gaps in research to guide the next wave of research
on e-mental health. The limitations of this review are primarily
methodological. We chose to use CiteScore data because almost
85% of the identified journals had CiteScore information and
almost 70% had reported Altmetric data, but not all journals
have CiteScore data, nor do all articles have Altmetric Attention
Score values available. Similarly, the keyword analysis could
only be conducted on journal articles that provided keywords.
To supplement this, we undertook an analysis of specific
subpopulations, mental disorders, and issues or challenges within
titles and abstracts for all publications. Although we included
a broad range of journal articles (eg, commentaries, reviews,
letters to the editor, and protocols), we did not include a grey
literature search, which may have broadened our understanding
of the e-mental health field since the pandemic began. Although
we identified a relatively high proportion of articles from
medium-income countries, our restriction to records in English
and published works may have underestimated the true amount
of literature emerging from low- and middle-income countries.
Although, the inclusion of non-English studies can add
substantially to the resources required to complete a review, we
believe it could be important to include them in an updated
search of the literature in this field in the future. The inclusion
of conference abstracts in the updated search would also be
beneficial, given the rapidly emerging nature of the topic.

Conclusions
Arguably, the COVID-19 pandemic is the defining moment for
e-mental health adoption, with virtual care being likely to remain
a prominent vehicle for mainstream mental health service
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delivery postpandemic. This review identified that many of the
emerging e-mental health studies focused on the application of
“telehealth” via telephone or videoconferencing, with notable
interest in, and concern for, vulnerable populations, such as
children, veterans, and health professionals as well as those
with pre-existing mental health conditions, including anxiety
disorders, depression, substance abuse disorders, and psychosis.

The rapid expansion of e-mental health services during the
pandemic has been enabled by existing technology and swiftly

implemented policies but has been challenged by numerous
issues at the patient or clinician level and at the technology or
treatment level, or due to factors at the ethical, organization or
service, and broader system levels. Ensuring that the field
advances beyond simply the sharp increase in publications
documenting the use of e-mental health—and the concomitant
interest by readers—to further accelerate access and quality of
care beyond the pandemic will be the next big challenge.
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Abstract

Background: Mobile mental health systems (MMHS) have been increasingly developed and deployed in support of monitoring,
management, and intervention with regard to patients with mental disorders. However, many of these systems rely on patient
data collected by smartphones or other wearable devices to infer patients’ mental status, which raises privacy concerns. Such a
value-privacy paradox poses significant challenges to patients’adoption and use of MMHS; yet, there has been limited understanding
of it.

Objective: To address the significant literature gap, this research aims to investigate both the antecedents of patients’ privacy
concerns and the effects of privacy concerns on their continuous usage intention with regard to MMHS.

Methods: Using a web-based survey, this research collected data from 170 participants with MMHS experience recruited from
online mental health communities and a university community. The data analyses used both repeated analysis of variance and
partial least squares regression.

Results: The results showed that data type (P=.003), data stage (P<.001), privacy victimization experience (P=.01), and privacy
awareness (P=.08) have positive effects on privacy concerns. Specifically, users report higher privacy concerns for social interaction
data (P=.007) and self-reported data (P=.001) than for biometrics data; privacy concerns are higher for data transmission (P=.01)
and data sharing (P<.001) than for data collection. Our results also reveal that privacy concerns have an effect on attitude toward
privacy protection (P=.001), which in turn affects continuous usage intention with regard to MMHS.

Conclusions: This study contributes to the literature by deepening our understanding of the data value-privacy paradox in
MMHS research. The findings offer practical guidelines for breaking the paradox through the design of user-centered and
privacy-preserving MMHS.

(JMIR Ment Health 2021;8(12):e31633)   doi:10.2196/31633

KEYWORDS

mobile apps; mental health; privacy concerns; privacy protection; mobile phone

Introduction

Patient Data Privacy
Mental health, including emotional, psychological, and social
well-being, affects how people think, feel, and act. According
to the National Alliance on Mental Illness, in the United States,
1 in 5 adults experience a mental illness; depression, a type of
mental disorder, is the leading cause of disability worldwide;

and 90% of the people who commit suicide have mental illness.
Recent trends in the health care industry have been driving
significant changes in the health information technology
landscape, including the movement toward developing effective
technologies that enable continuous data collection from patients
through mobile and wearable devices [1]. Examples of these
trends include the shift of health care systems toward more
efficient yet less expensive methods of patient care; strong
economic incentives to pursue continuous patient monitoring
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outside clinical settings and innovative technologies to prevent
patients from falling ill; increasing adoption of mobile and
wearable devices such as smartphones and biological sensors
by patients, caregivers, and health care service providers for
health and wellness apps; and technology advances that increase
the utility of mobile devices [1].

Rapid advances in wireless communication, low-power sensing
technologies, and pervasive mobile and wearable devices (eg,
smartphones, smart watches, and Fitbit) propel research on, and
practice of, mobile health (mHealth), including mobile mental
health (MMH). According to the Pew Research Center [2], 81%
of American adults have a smartphone. More than 60% of people
have downloaded an mHealth app, with more than 300,000
mHealth apps available. The main features of mHealth apps
include symptom checkers, health care professional finders,
management of clinical records, medical education and training,
patient monitoring, patient self-management, and prescription
filling and compliance [3].

MMH systems (MMHS) collect unprecedented amounts and
varieties of data through sensors, smartphones, or other wearable
devices in support of continuous monitoring, self-management,
and intervention with regard to patients with mental illness or
patients’ well-being. These data enable researchers to quantify
complex temporal dynamics of important physical (eg, body
movement), biological (eg, skin temperature and heart rate),
behavioral (eg, phone use behavior and keystrokes),
psychological (eg, emotion), social (eg, social interactions with
others such as phone calls and SMS text messaging), and
environmental factors (eg, location and lighting) that may be
affected by, or be indicative of, mental illness [4-6]. Thus, MMH
technology has great potential to yield new insights, increase
health care agility and quality, extend ubiquitous access to health
care resources and services, reduce hospital admissions and
cost, and improve personal wellness and public mental health.

These benefits, however, can only be achieved if the
health-related data continuously collected from individuals by
MMHS are appropriately protected for user privacy. The general
notion of privacy is perceived as a human right, a commodity,
and control [7]. This research focuses on patient data privacy
during collection, transmission, storage, and sharing of personal
data. Unlike data security, which refers to physical,
technological, or administrative safeguards or tools used to
protect identifiable health data from unwarranted access or
disclosure [8], health information privacy is an individual’s
right to control the acquisition, use, or disclosure of their
identifiable health-related data, including when, how, and to
what extent the data can be communicated to others [9].
Vulnerabilities regarding privacy may result in breaching the
confidentiality of patient data [10], leading to financial losses,
discrimination, stress, dissatisfaction, or even delays in seeking
timely treatment because of perceived privacy risks. Individuals
with high privacy concerns often perceive a new information
system to be risky, eventually developing concerns about it [10].

Despite its potential, mHealth research and practice has
progressed much more slowly than app developments in the
industry because privacy issues remain an ongoing concern
because of the sensitive, personal, and streaming nature of data

collected from individual patients by sensors or other wearable
devices [11]. Our literature review reveals that approximately
half of the surveyed studies on MMHS [12-14] did not consider
data privacy issues at all. Prior research also suggests that users
lack understanding of privacy issues associated with mHealth
technologies [9]. Although some studies adopted certain user
privacy protection methods, most of them deployed a single
method (eg, data encryption [15-17] and extracting and storing
features of data instead of original content [18,19]). A number
of studies have shown that users sometimes sacrifice their
privacy in exchange for benefits and personalized services
[20,21]. Different types of information may have different levels
of overall “privateness [22].” There is a severe lack of studies
and comprehensive understanding of users’ privacy concerns
with different types of personal data collected and used by
MMHS and how to address them to increase users’ adoption
of, and engagement with, these systems [23].

According to the privacy calculus theory [24], an individual’s
intention to disclose personal information is based on their
perceived risk and anticipated benefits. On the one hand, it is
theoretically desirable for MMHS to collect as much (and
detailed) relevant personal data as possible from individuals
that are indicators of mental health so that the systems can
predict the individuals’mental status more accurately and make
more informed intervention decisions. On the other hand, it
remains uncertain how sensitive, in terms of privacy, users are
to different types of personal data being collected, which data
processing stages may cause them to have privacy concerns,
and to what extent privacy concerns may influence their
willingness to use MMHS. To help address the data
value-privacy paradox, this study aims to answer the following
research questions:

• Research question 1: How do users’ privacy concerns vary
with different types of personal data collected by MMHS?

• Research question 2: Do users’ privacy concerns vary with
different data processing stages that MMHS involve? If so,
how?

• Research question 3: How do privacy concerns affect users’
intention of using MMHS?

To answer these research questions, we conducted a web-based
survey with adults who have self-reported mental health issues
and used MMHS before. On the basis of the findings of our
survey, we propose a set of guidelines for the design of
user-centric and privacy-protecting MMHS. This study
contributes to MMHS research by deepening our understanding
of users’ privacy concerns and potential mitigation solutions.
In addition, it offers practical implications for improving the
well-being of patients with mental illness by cultivating their
adoption of, and engagement with, MMHS.

Background and Related Work

Conceptualization of Privacy
Generally, privacy can be categorized into physical privacy and
information privacy (also commonly referred to as data privacy).
Historically, the concept of physical privacy was defined as
“the right to be left alone [25].” Information privacy is
concerned not only with individuals’personal information such

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e31633 | p.68https://mental.jmir.org/2021/12/e31633
(page number not for citation purposes)

Zhang et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


as name, home address, and birth date, but also their relationship
status, photographs, political and religious views, shopping
habits, driving history, and medical records [26]. It also involves
an individual’s ability to control information about themselves
[27]. Information privacy is also referred to as controlling
whether and how personal data can be collected, stored,
processed, and disseminated [28]. As technologies evolve,
privacy has been increasingly threatened as a result of the rapid
growth of portable handheld devices, sensors, and wireless
network technology. Accordingly, the conceptualizations of
privacy have shifted toward elaborating the complexity of
privacy issues in various areas involving the legal,
social-psychological, economic, or political concerns that
technologies present.

Smith et al [7] proposed a macro model called
“Antecedents→Privacy Concerns→Outcomes” that
demonstrated the relationships between privacy concerns and
their antecedents and outcomes. The model shows that
individuals’ experiences with getting exposed to, or victimized
by, personal information abuses; privacy awareness; personality
(eg, introversion vs extroversion); demographics; and
cross-cultural differences are antecedents of privacy concerns.
Privacy concerns in turn affect behavioral reactions (eg,
willingness to disclose information), trust, regulation, and
privacy calculus (ie, trade-off between privacy risks and
benefits).

Plachkinova et al [29] developed a taxonomy based on security
challenges in an mHealth care environment defined by Stavrou
and Pitsillides [30] and the threat taxonomy for mHealth privacy
proposed by Kotz [31]. Plachkinova et al [29] identified a few

common threats to privacy, including (1) identity threats: misuse
of patient identity information; (2) access threats: unauthorized
access to protected health information (PHI) or personal health
records; and (3) disclosure threats: unauthorized disclosure of
patient identity information or PHI. However, the authors’
taxonomy neither differentiates data types nor considers user
privacy protection.

Privacy Regulations
Privacy regulations have been established to help determine
effective ways to develop, manage, monitor, and enforce
patient-centric, organizational, and government policies and
regulations associated with data collection and use within
mHealth systems [32]. For example, the Health Insurance
Portability and Accountability Act (HIPAA) of 1996 provides
data privacy and security guidelines for safeguarding medical
information and sets constraints and conditions for the use and
disclosure of patient information (Textbox 1). HIPAA’s privacy
rule only applies to mHealth apps that involve both a covered
entity (eg, health care providers) and PHI. PHI usually includes
demographic information, medical history, diagnostic test
results, insurance information, and other data gathered by a
health care professional that identify an individual and are used
for medical treatment. HIPAA does not cover individual users
who upload or directly enter their information into mHealth
apps [33]. In addition, researchers must abide by the federal
policy for the protection of human subjects, also known as the
Common Rule, to protect individuals participating in research
activities. The Common Rule specifies detailed policies and
guidelines about informed consent, adverse events, handling of
biological data, and vulnerable populations, among other issues
[34].

Textbox 1. The Health Insurance Portability and Accountability Act privacy and security requirements (adapted from Ray and Biswas [35]).

Privacy and security requirements

• Patients’ understanding

• Patients have the right to understand how their health information will be used and stored.

• Patient control

• Patients can control the access to their health information and are given permission to decide who can access their health data.

• Confidentiality

• Health data of patients must be kept undisclosed from any party that has no right to access the data.

• There should be software safeguards such as encryption to protect health data confidentiality during storage and transmission.

• Data integrity

• Patients’ eHealth information should be protected from omissions, tampering, and unauthorized destruction.

• The health data shared with an entity must be the true representation of the intended information without having any form of alteration.

• Consent exception

• In life-saving purposes and emergency situations, access to the protected health information without the patient’s authorization is allowed.

The most recent US privacy regulation is the California
Consumer Privacy Act, which provides California residents
transparency and protection of personal data, including the right
to know where their data are collected and to whom they are
sold, as well as the right to disclose. In 2019, Xcertia [36]

published the following industry guidelines for safe and effective
mHealth apps:

• Guideline P1: Notice of Use and Disclosure. The Privacy
Notice describes how an organization collects, uses, and
retains user data.
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• Guideline P2: Retention. If data are collected, the user shall
be informed about how long the data will be retained.

• Guideline P3: Access Mechanisms. An app user should be
informed if the app accesses local resources or resources
from, or for, social networking platforms, provided with
an explanation by any appropriate means (eg, the About
section) as to how and why such resources are used, and
opt-in consent should be obtained to access such resources.

• Guideline P4: HIPAA Entity or Business Associate. If a
mobile app collects, stores, or transmits information that
constitutes PHI (as defined by HIPAA), it does so in full
compliance with HIPAA and all applicable state and
international regulations.

• Guideline P5: Children’s Online Privacy Protection Act.
An app should have measures in place to protect children
in accordance with applicable laws and regulations if the
website is directed at children.

• Guideline P6: General Data Protection Regulation. An app
should have measures in place to comply with applicable
laws and regulations related to the European Union General
Data Protection Regulation.

Personal Data Collected by Existing MMH Studies
To understand what personal data have been collected by
existing MMH studies and whether these studies have deployed
any privacy protection method, we first conducted a literature
review. We formulated search queries as various combinations
of terms from 3 groups, including technology terms such as
“mobile,” “wearable devices,” “sensor,” “IoT,” and “mobile
app;” mental health terms such as “mental health,” “depression,”
“schizophrenia,” and “stress management” used by Bardram
and Matic [37] and the US Department of Health and Human
Services; and privacy-related search terms such as “privacy,”
“privacy protection,” “personal,” and “private information.”
We searched for relevant articles in the following databases:
PubMed, IEEE Xplore, National Institute of Mental Health Data
Archive, ScienceDirect, Taylor & Francis Online, and PubPsych,
as well as Google Scholar. We applied 3 inclusion criteria in
paper selection: (1) published in English in or after 2014 to
reflect the state of the art, (2) focused on MMHS in support of
users with an existing mental disorder, and (3) collected personal
data from users.

We found and reviewed 32 papers that met the aforementioned
inclusion criteria. These studies [4-6,12-19,38-58] are
summarized in Multimedia Appendix 1 along the following
dimensions: the target mental diseases that the MMHS were
proposed to support, types of personal data collected by the
apps, and privacy protection methods deployed in these studies,
if any. These studies collected a wide variety of personal data
from patients, driven by the target mental diseases. The most
commonly used personal data are as follows:

• Physical activities such as gait, finger tapping, activity time,
and distance traveled

• Sleep data such as sleeping time and waking time
• Physiological data (biomarkers) such as oxygen saturation,

heart rate, temperature, blood pressure, electrocardiogram,
and peak expiratory flow rate

• Location and GPS data

• Social activity (ie, social interaction) data
• Phone use such as number and length of phone calls,

number of incoming and outgoing SMS text messages, and
the number of times screen is on

• Voice

Privacy Protection Adopted by Existing MMHS Studies
Not surprisingly, of the 32 surveyed studies, 11 (34%) did not
mention any user privacy protection, as shown in Multimedia
Appendix 1. This finding is in line with the findings of previous
studies. For example, Nurgalieva et al [59] found that only a
third of their reviewed mHealth papers considered privacy and
security together. A recent survey study revealed that most
(68%) of the reviewed MMHS were not sufficiently transparent
regarding privacy protection information, whereas more than
half had no privacy policy at all [60]. Furthermore, the study
found that even in the case of mobile apps that had a privacy
policy, researchers collected data without informing users about
how the data would be used [60].

We categorized the user privacy protection mechanisms
implemented in our surveyed studies into the following types:
data anonymization; encryption (when transferring data from
local mobile devices to remote data storage [eg, cloud storage]);
access control; archiving only features extracted from the
original data, instead of the original data; and allowing certain
collected data to be wiped out remotely by users. Among them,
data anonymization and encryption were the most common
mechanisms used. A shared key is needed in the process of
encryption and decryption, and, according to federal HIPAA
and Health Information Technology for Economic and Clinical
Health Act regulations, the key length must be 128 bits. The
National Institute of Standards and Technology recommends
using Suite-B, a set of algorithms that exchange decryption keys
and digital signatures to authenticate data [9].

Despite the use of data anonymization and encryption having
become common, there are still risks of data breach and
disclosure, given that original data are stored physically. In
comparison, archiving only selective features extracted from
collected user data and allowing users to delete any collected
data may help alleviate the risk of disclosure of, or unauthorized
access to, personally sensitive data. For example, real-time
audio processing can be used to extract relevant health
inferences (ie, features) while discarding sensitive content. Of
note, this option of privacy protection does not come without
a cost—there is always a trade-off between user privacy and
data utility: the fewer data points that MMHS collect, the higher
the degree of user privacy protection but the more inferior the
services they provide. For example, disabling collection of data
about users’ physical activities or social interactions will help
alleviate users’ privacy concerns, but it may also negatively
affect the benefits of MMHS (eg, depression detection) because
the systems may not infer users’ mental status accurately
because of the removal of such data. By analogy, in e-commerce,
consumers may sacrifice their privacy to some extent by
allowing cookies to capture their behavior on an online retailer’s
website to receive personalized services (eg, personalized
product recommendations) [61]. Therefore, understanding user
perceptions of different types of personal data with regard to
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privacy and developing and deploying effective privacy
protection methods have the potential to break the value-privacy
paradox, which will ultimately influence user adoptions and
continuous use of MMHS.

The Research Model and Hypotheses
As summarized in the previous section, existing MMHS have
collected various types of personal data. We investigate privacy
concerns mainly from the 2 dimensions in this research: data
type and data stage.

Researchers have found that the same individuals may have
different levels of privacy concerns for different types of
personal information [62]. For instance, online shoppers tend
to be more likely to withhold information such as purchase
history, social security number, hobbies, and favorite websites
than name, gender, and education information [63]. Geographic
location, mailing address, and information about friends and
profession were common data types that a sample of 1000
French online users reported unwilling to disclose [64]. From
a social media perspective, interaction with others through social
networks usually leads to generating and sharing personal
information actively [65]. Jin [66] suggests that although Twitter
users often share personal information about their daily lives
and entertainment choices, they would hardly reveal their own
mental or physical health information. Thus, we propose the
first hypothesis as follows:

Hypothesis 1. Data type has an effect on user privacy concerns
with MMHS.

Data processing stages can be another critical dimension of
privacy in MMHS. Data processing starts with data collection.
Because of limited storage space as well as limited processing
power of a mobile or wearable device (eg, smartphone), the
data collected by MMHS are typically transferred to a remote
server or to the cloud for processing and storage, which will
finally lead to data sharing. Xu (2019) characterizes the
combination of health informatics and cloud computing as
Health Informatics as a Service [67]. Hindy et al (2020)
emphasize the threats of personal information leakage at a data
transmission level because mobile apps are increasingly
dependent on wireless networks, which raises privacy concerns
when transmitting data wirelessly [68]. Zeissig et al [69] and
Kotz [33] suggest that privacy concerns vary with an app’s
functionality and the entities that process data. Given that the
data at different stages can be exposed to different levels of
privacy risks and data transmission and data sharing are
particularly vulnerable to intrusion with regard to data privacy,
we propose the second hypothesis as follows:

Hypothesis 2. Data stage has an effect on user privacy concerns
with MMHS.

Hypothesis 2.1. Privacy concerns for the (i) data transmission
and (ii) data sharing stages are higher than those for the data
collection stage.

Hypothesis 2.2. Privacy concerns for the (i) data transmission
and (ii) data sharing stages are higher than those for the data
storage stage.

Privacy awareness refers to the extent to which individuals are
well informed about privacy practices and privacy breach
incidents around themselves [70]. A number of studies have
found that privacy awareness is positively associated with
privacy concerns in the context of computer use [71], peer
relationships on social media [72], older generation’s online
privacy perception [69], personal cloud storage apps [73], news
content ownership on social media [74], and so on.

Privacy victimization experience has been shown to influence
privacy concerns in previous studies [70-72,75,76]. Privacy
calculus theory [24] posits that individuals tend to weigh
potential benefits and risks of data disclosure decisions. They
will disclose personal information when the perceived benefits
exceed the potential cost. If they have been previously
victimized by privacy disclosure, they may perceive the cost of
data disclosure to be higher than the benefit and be hesitant to
take a risk. Therefore, previous experience of having been a
victim of privacy intrusion could result in MMHS users
assessing risks and foreseeing future consequences of privacy
intrusion better. For example, Chen et al [77] suggest that online
scam victims have higher perceived threat than nonvictims.
Most victims of personal information breaches feel fearful,
angry, and depressed after being victimized, leading to greater
privacy concerns than before [78]. Bansal et al [75] suggest that
privacy victimization experience would significantly increase
when disclosing private information online. This positive
relationship between privacy victimization experience and
privacy concerns has also been demonstrated in e-commerce
[76], internet use for general purposes [79], social network
platforms [80,81], allowing permission requests for data
acquisition by mobile apps [82], and Android app downloads
[83]. Thus, we predict that people with a higher level of privacy
awareness and privacy victimization experience would be more
sensitive and concerned about privacy when using MMHS.
Therefore, we propose the following 2 hypotheses:

Hypothesis 3. Privacy awareness is positively associated with
privacy concerns about MMHS.

Hypothesis 4. Privacy victimization experience is positively
associated with privacy concerns about MMHS.

An agreeable attitude toward privacy protection has been
suggested as one of the major outcomes of privacy concerns
[84,85]. For example, when an individual has a significant
privacy concern, they would likely change their online account
passwords more frequently than those with lower privacy
concerns [77]. Deleting cookies, using ad blockers, and choosing
a browser mode that keeps browsing history hidden are typical
privacy protection methods used when browsing the web [86].
Similarly, users of social media [87,88] and e-commerce
services [89] also seem to look for personal information
protection after recognizing privacy risks.

Privacy literacy is another predictor of an agreeable attitude
toward privacy protection. Self-control theory [77] posits that
one’s ability to regulate emotions, behaviors, and desires is
determined by one’s general intelligence and prior training.
People who have high self-control derived from intelligence
and sufficient training are likely to pursue a good way of solving
a problem [90]. Accordingly, it is reasonable to predict that the
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level of a user’s privacy literacy, such as HIPAA knowledge
level, may influence their privacy concerns about MMHS.
Therefore, we hypothesize a positive relationship between
HIPAA knowledge level and an agreeable attitude toward
privacy protection as follows:

Hypothesis 5. Privacy concerns are positively associated with
an agreeable attitude toward privacy protection in MMHS.

Hypothesis 6. HIPAA knowledge level is positively associated
with an agreeable attitude toward privacy protection in MMHS.

Privacy protection methods can be viewed as solutions to coping
with users’privacy concerns. The Protection Motivation Theory
explains how fear may change one’s attitude and behavior
[91,92]. If an event incurs fear, one may try to reduce unstable
emotional state and seek alternative ways in which one can find
adaptive coping responses. In the context of MMHS, fear may
arise from privacy concerns triggered by threats to personal
information. Several studies have explored the relationship
between the attitude toward privacy protection and intention to
use mHealth systems [37,38]. Attitudes toward privacy
protection involve a positive perception of usefulness and
optimistic expectation of specific methods. It has been found
that users’ perceived usefulness of health Internet of Things
systems has a significant impact on their intention to use the
systems [93]. For example, consumers tend to have a stronger
willingness to use health recommendation systems when they

feel that the latter are useful for fulfilling their health goals [94].
Employees’ optimistic attitudes toward their mobile devices
have also been found to have a positive impact on users’
intention to use a mobile device in the workplace [95].
Therefore, we propose the following hypothesis:

Hypothesis 7. An agreeable attitude toward privacy protection
is positively associated with the continuous usage intention of
MMHS.

MMH literacy [96,97] plays an important role in the context of
health care systems. Zhang and Yan [98] reported that eHealth
literacy affected users’ continuous intention to use mHealth
apps. Drawing on the Elaboration Likelihood Model [99], they
suggested that eHealth literacy would foster satisfactory
emotions for apps, which in turn motivated continuous intention
to use them. Britt et al [100] demonstrated that a higher literacy
level measured by the eHealth Literacy Scale led to a greater
intention to use online health resources. In the same vein, Kim
et al [101] found that mental health literacy would promote
help-seeking behavior of college students. Therefore, we expect
that patients with higher levels of MMH literacy may understand
the potential benefits of MMHS better and accordingly are more
likely to use them. Hence, we propose the following hypothesis:

Hypothesis 8. MMH literacy is positively associated with the
continuous usage intention of MMHS.

Our research model is shown in Figure 1.

Figure 1. The research model (H: hypothesis; HIPAA: Health Insurance Portability and Accountability Act; MMH: mobile mental health; MMHS:
mobile mental health systems).

Methods

To test the hypotheses, we conducted a web-based survey to
collect data after receiving approval from the institutional review
board of our institution.

Survey Instruments and Procedure
Given that this study is targeted at a specific population, we
deployed a prescreening questionnaire to determine participants’
eligibility for the study. The eligibility criteria were as follows:

participants who (1) were aged ≥18 years, (2) had mental health
issues in the past 12 months, and (3) had used any MMHS in
the past 12 months. Only qualified participants could proceed
with the formal survey.

The formal survey questionnaire (Multimedia Appendix 2)
consisted of 3 parts: part 1 collected information about
participants’ basic demographics, mHealth literacy, and
knowledge about HIPAA; part 2 consisted of questions about
participants’ use of MMHS and their prior experience with
privacy protection methods; and part 3 asked questions about
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privacy concerns with regard to different data stages and data
types. As discussed in the previous section, we considered the
following 4 data stages: collection, transmission, storage, and
sharing. In addition, we drew on the literature and identified
the following 8 types of personal data: physiological signals,
voice features, physical activities, facial expression, GPS
location, social activities, device use, and self-reported data
(Multimedia Appendix 1). Our design of the questionnaire for
the agreeable attitude toward privacy protection, which was
also based on the findings of our literature review (Multimedia
Appendix 1), consisted of 11 items corresponding to the
following privacy protection methods: (1) displaying privacy
policy, (2) obtaining user consent, (3) disabling collection of
personally identifiable data, (4) user control, (5) encryption, (6)
secure data transmission, (7) restriction of data storage access,
(8) location protection, (9) feature extraction from audio data,
(10) feature extraction from text data, and (11) data retraction.
All the survey questions were rated on a 7-point Likert scale,
ranging from strongly disagree (score=1) to strongly agree
(score=7), with a score of 4 being neutral. The details of the
relevant questionnaire items are presented in Multimedia
Appendix 3 [102-104] and Multimedia Appendix 4
[72,75,87,88,93,94,96,100,105,106].

To ensure data quality, we incorporated 3 attention-check
questions into the survey, such as “Please skip this question and
do not select anything.” We excluded from data analysis the
data collected from the participants who failed to follow the
instruction while responding to these questions.

Participants
We recruited participants from multiple venues such as online
mental health communities (eg, the depression community on
Reddit [n=159], the anxiety community on Reddit [n=134], and
the mental health group on Facebook [n=55]).

Among the 348 respondents who successfully passed the
prescreening test questions, 134 (38.5%) failed the
attention-check questions and another 44 (12.6%) completed
the survey in an amount of time that was more than 3 SDs from
the average time used by the participants of a pilot study. At
the end, we obtained 48.9% (170/348) of valid responses. The
demographic information of these respondents is presented in
Table 1. Each participant was offered a US $5 Amazon gift card
for completing the survey.

Table 1. Demographic statistics of the survey respondents (N=170).

Participants, n (%)Demographic characteristics

Age (years)

47 (27.6)18-25

71 (41.7)26-30

42 (24.7)31-35

7 (4.1)36-40

3 (1.8)41-45

Gender

61 (35.9)Female

109 (64.1)Male

Education

3 (1.8)High school graduate

89 (52.4)Some college

55 (32.4)College graduate

13 (7.6)Postgraduate degree

10 (5.9)Some postgraduate work

Marital status

82 (48.2)Married

79 (46.5)Single

9 (5.3)Divorced

Data Analysis
We tested the left part of the model using a 2-way repeated
analysis of variance and deployed partial least squares (PLS)
regression for the right part of the model (Figure 1) using
SmartPLS software [107]. It is commonly recognized that
correlations among independent variables might increase the

variance and lower the power of regression analysis [108,109].
In view of the large number of data types considered in our
research design, we first performed a principal component
analysis through varimax rotation with Kaiser normalization
[110] to identify the principal components based on the
eigenvalues and corresponding eigenvectors of the covariance
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matrix. Next, based on the results, we selected 4 principal
components that explained more than 82% of the variance of
the original data types. Specifically, physiological signals, voice
features, physical activities, and facial expressions were grouped
together and labeled as biometric factors, whereas GPS location
and social activities were grouped together and labeled as social
interactions. The remaining original data types—self-reported
data and device use—were left unchanged. These 4 data types
were used in subsequent data analyses.

To support PLS regression analysis, we first examined the
convergent validity and discriminant validity of the research
constructs, which are critical building blocks of model
evaluation. We tested the convergent validity with Cronbach α
[111], composite reliability with rho_A [112], and discriminant
validity with average variable extracted. Following the
suggestion of Henseler et al [113], we further assessed the
discriminant validity by applying the Heterotrait-Monotrait ratio

of correlations. Correlations among the constructs are presented
in Multimedia Appendix 5.

Results

Descriptive Statistics and Construct Validations
The test results of convergent and discriminant validity are
reported in Table 2. They show that the internal consistency of
all reflective constructs (ie, continuous usage intention, MMH
literacy, privacy awareness, privacy victimization experience,
and HIPAA knowledge level) was acceptable, with Cronbach
α>.75. In addition, both their composite reliability and rho_A
values exceed the cutoff threshold (0.70) [112]. The average
variable extracted results show that all values were >0.60, the
acceptable level [114]. The discriminant validity among the
reflective constructs is further established based on the
Heterotrait-Monotrait ratio of correlations (<0.90; Multimedia
Appendix 6). The detailed factor loadings of the constructs and
indicators are reported in Multimedia Appendix 7.

Table 2. Construct reliability and validity (reflective constructs only).

Average variable extractedComposite reliabilityrho_ACronbach αConstructs

0.6750.8620.764.759Continuous usage intention

0.6070.9150.899.892MMHa literacy

0.6600.8860.834.829Privacy awareness

0.6300.8920.872.842Privacy victimization experience

1.0001.0001.0001.000HIPAAb knowledge level

aMMH: mobile mental health.
bHIPAA: Health Insurance Portability and Accountability Act.

The top 3 most common mental health issues of the participants
based on their self-reports were depression (33), dysthymia
(30), and anxiety (24). According to Wasil et al [115], there are
approximately 325,000 mobile apps for health and wellness in
the market (ie, Google Play and Apple App Store). Calm [116],
Talkspace [117], PTSD (posttraumatic stress disorder) Coach
[118], and Optimism [119] are the most commonly used MMHS
among our survey respondents. Calm helps users practice
meditation and sleep by providing mindfulness music and
bedtime stories. It mainly collects data of users’ daily app use
and time spent on meditating. Talkspace is designed to match
a licensed mental health therapist with a user conveniently and
affordably in comparison with in-person therapy. Talkspace
allows users to submit text, image, and video data regarding

their mental status when consulting therapists. PTSD Coach
supports those who have PTSD. It gathers users’self-assessment
data of PTSD symptoms and daily app use data. Optimism is a
mobile app used to track a user’s mood level on a daily basis
as reported by users with mood disorder.

On the basis of the results of the principal component analysis,
we identified 4 main personal data types with respect to privacy
concerns, including the degree of privacy concerns arising from
biometric factors, social interactions, device use, and
self-reported data. The descriptive statistics of privacy concerns
and other research constructs are reported in Tables 3 and 4,
respectively. For all the variables in Tables 3 and 4, their
median, maximum, and minimum values are 5, 7, and 1,
respectively.
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Table 3. Descriptive statistics of privacy concerns.

Values, mean (SD)Research constructs and variables

Data type

4.66 (1.89)Biometric factors

4.89 (1.71)Social interaction

4.70 (1.76)Device use

4.92 (1.84)Self-reported data

Data stage

4.61 (1.83)Collect

4.67 (1.83)Store

4.80 (1.82)Transmit

4.92 (1.82)Share

Table 4. Descriptive statistics of other constructs.

Values, mean (SD)Research constructs and variables

4.77 (1.75)Privacy awareness

4.75 (1.83)Privacy concerns (composite)

4.44 (1.96)Privacy victimization experience

5.09 (1.57)Agreeable attitude toward privacy protection (composite)

4.84 (1.69)MMHa literacy

4.14 (1.92)HIPAAb knowledge level

5.04 (1.54)Continuous usage intention

aMMH: mobile mental health.
bHIPAA: Health Insurance Portability and Accountability Act.

Effects of Data Type and Data Stage
We conducted a 2-way repeated analysis of variance by using
privacy concerns as the dependent variable and data type and

data stage as the independent variables. The results are reported
in Table 5. The analyses yielded significant main effects of data
type (P=.003) and data stage (P<.001), as well as their
significant interaction effect (P=.008) on privacy concerns.

Table 5. Analysis of variance results for the effects of data type and data stage on privacy concerns.

P valueMean squared errorsF test (df)Sources

.00311.784.73 (3,507)Data type

<.00115.469.35 (3,507)Data stage

.0082.252.47 (9,1521)Data type×data stage

The results of post hoc multiple comparisons of the effects of
data type and data stage are reported in Tables 6 and 7,
respectively. The analysis results of data type show that social
interaction data (P=.007) and self-reported data (P=.001) raise

greater privacy concerns than biometrics data. In addition, social
interaction data cause higher privacy concerns than device use
data (P=.045), whereas device use data provoke privacy
concerns more than self-reported data (P=.02).
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Table 6. Results of comparison of privacy concerns across data types.

SEP valueMean difference (I–J)Data type (I) and data type (J)

Biometrics factors

0.084.007–0.232Social interaction

0.070.53–0.044Device use

0.079.001–0.262Self-reported data

Social interaction

0.093.0450.188Device use

0.092.74–0.030Self-reported data

Device use

0.093.02–0.218Self-reported data

Table 7. Results of comparison of privacy concerns across data stages.

SEP valueMean difference (I–J)Stage (I) and stage (J)

Collect

0.060.36–0.056Store

0.075.01–0.197Transmit

0.091<.001–0.336Share

Store

0.057.01–0.142Transmit

0.068<.001–0.281Share

Transmit

0.061.02–0.139Share

The analysis results of data stage show that the data transmission
stage raises greater privacy concerns than both data collection
(P=.01) and data storage stages (P=.01), whereas the data
sharing stage also raises higher privacy concerns than the data
collection (P<.001), data storage (P<.001), and data transmission
stages (P=.02). However, no difference was detected between
the data collection and data storage stages (P=.36). Thus,
hypotheses 1, 2.1 (i), 2.1 (ii), 2.2 (i), and 2.2 (ii) are supported.

Effects on Continuous Usage Intention
The results of PLS regression analysis are reported in Table 8
and Figure 2. The results show that privacy victimization

experience (P=.01) has a significant effect, whereas privacy
awareness has a marginally significant effect (P=.08) on privacy
concerns. Therefore, hypothesis 3 is marginally supported,
whereas hypothesis 4 is supported. In addition, both privacy
concerns (P=.001) and HIPAA knowledge level (P<.001) have
a positive effect on agreeable attitude toward privacy protection.
Therefore, both hypotheses 5 and 6 are supported. Furthermore,
both agreeable attitude toward privacy protection (P=.001) and
MMH literacy (P=.001) have a positive effect on the continuous
usage intention of MMHS. Therefore, hypotheses 7 and 8 are
also supported.
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Table 8. Results of partial least squares regression analysis.

P valuet-statistic (df)Estimate (SD)Hypotheses

—a—a—aData type→Privacy concerns

—b—b—bData transmission and data sharing stages→Privacy concerns

.081.728 (499)0.309 (0.179)Privacy awareness→Privacy concerns

.012.515 (499)0.434 (0.172)Privacy victimization experience→Privacy concerns

.0013.440 (499)0.374 (0.109)Privacy concerns→Agreeable attitude toward privacy protection

<.0014.728 (499)0.422 (0.089)HIPAAc knowledge level→Agreeable attitude toward privacy protection

.0013.199 (499)0.372 (0.116)Agreeable attitude toward privacy protection→Continuous usage intention of

MMHSd

.0013.461 (499)0.370 (0.107)MMHe literacy→Continuous usage intention of MMHS

aSee Table 6.
bSee Table 7.
cHIPAA: Health Insurance Portability and Accountability Act.
dMMHS: mobile mental health systems.
eMMH: mobile mental health.

Figure 2. Results of the research model. HIPAA: Health Insurance Portability and Accountability Act; MMH: mobile mental health; MMHS: mobile
mental health systems.

Discussion

Overview
MMHS have been increasingly used to monitor users’emotional
status, improve mental illness management, and retain
psychological well-being [120]. However, users’ privacy
concerns with regard to the use of MMHS can be a critical
barrier to their adoption of, and benefiting from, these systems
[121]. This study proposes and tests a novel research model for
explaining user privacy concerns about MMHS from the data
and user experience perspectives and examines the direct or
indirect effects of privacy concerns on user perceptions of
different privacy protection methods and intention to continue
using MMHS.

Principal Findings
First, we discovered a significant main effect of data type on
privacy concerns. Respondents expressed stronger privacy
concerns about social interaction data (eg, outgoing or incoming
phone calls and SMS text messages) and self-reported data (eg,
current medication) than physiological data and device use data.
The strong concern about social interaction data is somewhat
surprising because one may assume intuitively that physiological
signals (ie, skin temperature and heart rate) and physical

activities (ie, walking and sleeping) should be more privacy
sensitive. A possible explanation is that social isolation is one
of the most typical characteristics of individuals with mental
health issues [122,123]. As a result, this subpopulation may
perceive social interaction data as more private than
physiological and physical activity data.

Second, this study reveals a significant effect of data stage on
privacy concerns. Specifically, data transmission and data
sharing cause higher privacy concerns than data collection and
data storage, which supports our hypotheses.

Third, the results confirm our hypothesis that privacy
victimization experience has a positive effect on privacy
concerns. Although privacy awareness is positively associated
with privacy concerns, this effect was only marginally
significant at a 0.1 significance level. A possible explanation
lies in what constitutes privacy awareness. Correia and Compeau
[124] argue that privacy awareness consists of 3 elements: the
literacy of the elements related to privacy, the recognition that
the elements exist in a current system, and the forecast of their
impacts on the future. Thus, these aspects may guide future
efforts in improving the effectiveness of privacy awareness
training.
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Fourth, the findings of this study show that increasing privacy
concerns escalate agreeable attitude toward privacy protection.

Fifth, our findings show that privacy knowledge about HIPAA
contributes to an agreeable attitude toward privacy protection
of MMHS. In addition, MMH literacy facilitates continuous
usage intention of using MMHS. The findings suggest the
importance of increasing privacy knowledge and mHealth
literacy of users with mental health issues for improving the
use of MMHS.

Research Contributions
Despite increasing efforts being made with regard to leveraging
mobile and sensing technologies for improving public mental
health, there has been a lack of research on the understanding
of users’ privacy concerns and their impacts on the use of
MMHS. This study makes contributions to the multidisciplinary
literature. First, to the best of our knowledge, this study is the
first research effort that systematically investigates user privacy
concerns in the context of MMHS. Second, this study not only
extends the Antecedents→Privacy Concerns→Outcomes model
to MMHS, but also introduces new constructs, including HIPAA
knowledge level and MMH literacy. Third, unlike prior studies
that treated privacy data as monotonic [86,125,126], this
research for the first time innovatively probes different data
types and stages while investigating privacy concerns. The
differences in the effects on privacy concerns of different data
types and data stages have significant implications for future
privacy research. Fourth, this study introduces MMH literacy
as an antecedent to the continuous usage intention of MMHS.
eHealth literacy has been used to assess healthy behavior on
the internet [127-129], but it has rarely been used to explain the
continuous intention to use innovative technology. Last but not
least, this study goes beyond privacy concerns by understanding
their effects on privacy protection. Our research findings reveal
that an agreeable attitude toward privacy protection mediates
the relationship between privacy concerns and users’continuous
MMHS usage intention.

Practical Implications
This study offers a number of practical implications for different
stakeholders of MMHS. For designers and developers of
user-centric privacy-protecting MMHS, different effects of
various personal data on privacy concerns suggest that different
types of personal data should not be treated equally from a
privacy protection perspective; designers and developers should
care not only about the types of user data being collected, but
also about how the data will be processed. In particular, they
should pay more attention to effective privacy protection
methods deployed for data sharing and data transmission than
those deployed for data collection and data storage. As users
differ in terms of their sensitivity to privacy and different
personal data, the deployed privacy protection methods should
be user-centered and personalized; the effect of privacy concerns
on continuous MMHS usage intention can be mediated by
privacy protection. Thus, implementing privacy protection
measures and developing ways to improve the MMH literacy
of patients can be effective strategies for increasing the trust of
patients with mental health issues in MMHS and their adoption
and continuous use of MMHS.

From an MMHS user perspective, users should increase their
awareness of different types of data collected by MMHS;
improve their knowledge regarding privacy and MMH literacy;
and be educated about different privacy protection methods,
which can help them choose MMHS and understand how these
methods can possibly address their privacy concerns.

The following is a set of general guidelines for the design of
user-centered, privacy-preserving MMHS based on the findings
of this research:

• Only collect user data that are relevant to MMH
• Deidentify any data that may reveal the identity of

individual users
• Encrypt data, particularly during data transmission and data

sharing
• Provide user-controlled data collection, enabling users to

remove certain collected data of their choice
• Provide user-controlled data access: data access and sharing

should be limited to specific, user-approved parties
• Provide continuous mobile user authentication to ensure

that the data are collected from the right person
• Include audits and risk assessment in privacy protocols
• Set up a policy that encrypts self-reported data and social

interaction data
• Collect information about users’ prior experiences of

privacy victimization and recommend targeted privacy
protection methods

• Improve public education about the goals, methods, and
procedures of data management and privacy protection,
which is essential

• Allow users to adjust privacy levels and retract collected
data. This will be one of the balanced solutions in practice

• Design MMHS with an emphasis on personalized privacy
protection. Personalization is one of the key features of
recent MMHS to provide customized treatment to
individuals

Limitations of the Study and Future Research
This study includes several limitations that offer future research
opportunities. We used a web-based survey for data collection
in this study, which is subject to the limitations of self-reported
data. Future studies may collect actual patient use data by either
collaborating with MMHS providers or using self-developed
mobile apps. We also acknowledge that our recruitment strategy
may pose a potential risk for selection bias—though our
university-wide solicitation for participation was circulated
through the university’s email listserv, students could be more
technology savvy and therefore more willing to participate than
faculty and staff members. In addition, our recruitment flyer,
which was circulated through online mental health communities,
may have caused hesitation among individuals who have privacy
concerns about using technology for mental health to participate
in this survey. In addition to data type and data stage, other
factors of MMHS, such as system functions, can be potential
antecedents of privacy concerns. For instance, MMHS that focus
on improving mindfulness and sleep quality, such as Calm and
Headspace [130,131], are likely to yield different levels of
privacy concerns compared with MMHS that focus on serious
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clinical mental illness, such as PTSD Coach and NOCD (an MMHS for the treatment of obsessive-compulsive disorder).
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Abstract

Background: Cancer survivors often experience disorders from the depressive spectrum that remain largely unrecognized and
overlooked. Even though screening for depression is recognized as essential, several barriers prevent its successful implementation.
It is possible that better screening options can be developed. New possibilities have been opening up with advances in artificial
intelligence and increasing knowledge on the connection of observable cues and psychological states.

Objective: The aim of this scoping meta-review was to identify observable features of depression that can be intercepted using
artificial intelligence in order to provide a stepping stone toward better recognition of depression among cancer survivors.

Methods: We followed a methodological framework for scoping reviews. We searched SCOPUS and Web of Science for
relevant papers on the topic, and data were extracted from the papers that met inclusion criteria. We used thematic analysis within
3 predefined categories of depression cues (ie, language, speech, and facial expression cues) to analyze the papers.

Results: The search yielded 1023 papers, of which 9 met the inclusion criteria. Analysis of their findings resulted in several
well-supported cues of depression in language, speech, and facial expression domains, which provides a comprehensive list of
observable features that are potentially suited to be intercepted by artificial intelligence for early detection of depression.

Conclusions: This review provides a synthesis of behavioral features of depression while translating this knowledge into the
context of artificial intelligence–supported screening for depression in cancer survivors.

(JMIR Ment Health 2021;8(12):e30439)   doi:10.2196/30439
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Introduction

While cancer incidence is increasing worldwide [1], so are
5-year survival rates, from 49% in the 1970s to 69% in 2017
[2,3]. After having cancer, individuals can be faced with a wide
array of challenges, such as fatigue, pain, impaired cognitive
functions, and fear of cancer recurrence [1]. Among these
challenges, depressive spectrum and mood-related disorders are

among the most common psychological conditions [4]; it is
estimated that in the first 2 years after diagnosis, 12% to 20%
of cancer survivors meet diagnostic criteria for major depression
disorder [1,5,6]. This is even more pronounced in cancer
survivors with other comorbid chronic diseases [7] and breast
cancer survivors [8]. At any point during survivorship, a
dysphoric mood, anxiety, appetite changes, insomnia, or
irritability can present and last weeks or even months [9];
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however, these conditions frequently remain underrecognized
and overlooked in clinical practice [10] because the signs and
symptoms of depression in patients with cancer are
heterogeneous [11]. Many survivors are also more likely to
report somatic complaints rather than an overtly depressed
mood. Moreover, only a minority of posttreatment survivors
report experiencing clinically significant psychological distress
during the treatment phase of their disease [12]. Although cancer
distress screening has been recognized as an important tool,
health care systems struggle to implement these tools in practice
[13]. Lack of staff, difficulty in differentiating between mental
health distress and symptoms of the disease, time constraints,
accessibility restrictions, and availability of services represent
the major barriers to regular screening [14].

Patient-gathered health data and patient-reported outcomes, in
particular, have become a valuable tool in understanding the
symptomatology of cancer patients and survivors [15].
Patient-reported outcomes give voice to the patient’s perspective
and can inform decision-making by providing insight into the
quality of life that is complementary to clinician-rated adverse
events [16]. Digital interventions that collect patient-reported
outcomes have been recognized as feasible and acceptable by
clinicians and patients alike [17]. However, self-reporting often
involves reporting bias, which may result in erroneous
judgments such as the reconstruction of memories and excessive
reliance on cognitive heuristics [18]. Retrospective self-reports
of negative mood states experienced in the past (eg, the most
recent 2 weeks) tend to be exaggerated in a negative direction
[19]. Reporting and interpretation biases are even more
pronounced for people suffering from symptoms of depression
[20,21]. Moreover, inattentive responding and social desirability
may distort the quality of results even further [22,23]. Currently,
big data and artificial intelligence offer new opportunities for
the screening and prediction of mental health problems.
Specifically, there is a growing interest in examining
relationships between observable cues, such as language use,
speech, and facial expressions, and the psychological
characteristics of the communicator [24]. These observable cues
are generated spontaneously, are less impacted by cognitive and
other biases related to desirability and crassness, and can
contribute to improving the objectivity of psychiatric
assessments [25]. The main motivation of this scoping review
was to identify the observable features of depressive symptoms
that are expressed during conversation (often without
awareness), and that can be intercepted using artificial
intelligence to be developed in the project Patient-Centered
Survivorship Care Plan After Cancer Treatments Based on Big
Data and Artificial Intelligence Technologies (PERSIST [26]).
To our knowledge, past reviews (eg, [25,27-29]) mainly focused
on specific modalities (ie, text, language, vocal features, or
facial expressions). None, however, has focused on integration
and the analysis of the complementary role of these modalities
when expressed concurrently during a conversation; therefore,
in this scoping meta-review, we integrated information from
systematic reviews and meta-analyses on specific modalities
and observable features of depression that are capable of being
exploited by artificial intelligence.

Methods

Overview
We followed the methodological framework outlined by Arksey
and O’Malley [30] and Levac and colleagues [31]. The
framework proposes 6 stages: (1) identifying the research
questions; (2) identifying relevant studies; (3) study selection;
(4) charting the data; (5) collating, summarizing, and reporting
results; and (6) consultation exercises. To ensure the process of
this scoping review was systematic, transparent, and complete,
we followed PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping
Reviews [32]) guidelines.

Identifying the Research Questions
We first established the purpose of the review and developed
specific research questions to guide our scoping review (eg,
search terms, eligibility criteria)—which (1) text-related cues,
(2) speech-related cues, and (3) facial expressions offer a valid
insight into individuals’ depression?

Identifying Relevant Studies
Two large and commonly used databases, SCOPUS and Web
of Science, which complement each other well [33,34], were
used to identify the relevant papers. After a preliminary search
in both databases, which helped us to refine the search strategy
and ensure that the databases provide adequate coverage of the
research topic, we conducted the main search on March 16,
2021.

Our search strategy combined terms related to depression
(depression, “major depressive disorder,” "depressive episode,”
depressivity, depressed), cues (feature*, indicator*, marker*,
sign, signs, signal, signals, cue*, symbol*, pattern*, style*,
clue*, manifestation*, expression*), behavior (language,
linguistic, speech, acoustic, “facial expression”), and reviews
(review, meta-analysis, “state of the art,” state-of-the-art). It
should be noted that the last group of keywords (ie, those
pertaining to reviews) was added in the process of search
strategy refinement, as the number of papers was otherwise too
high and not feasible for a scoping review. As such, the present
scoping review is a scoping meta-review, which uses high-level
evidence to answer research questions and policy dilemmas
[35]. Additionally, the search strategy included keywords related
to different disorders that affect behavior and display of
emotions (dementia, ”Parkinson's disease,” autism,
schizophrenia, Alzheimer's, “neurological disorder,” stroke,
“Huntington's disease,” paralysis, mutism, “multiple sclerosis,”
“cerebral palsy,” “Down syndrome”). Since comorbidity of
depression and these disorders could skew our conclusions,
such papers were already excluded in the first step. These groups
of keywords were later combined into a nested format using
Boolean operators (AND, OR, NOT), and titles, abstracts, and
keywords were searched. The exact search string for SCOPUS
was “TITLE-ABS-KEY ( ( depression OR “major depressive
disorder” OR “depressive episode” OR depressivity OR
depressed ) AND ( sign OR signs OR signal OR signals OR
cue* OR symbol* OR pattern* OR style* OR clue* OR
manifestation* OR expression* OR feature* OR indicator* OR
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marker* ) AND ( speech OR “facial expression” OR language
OR linguistic OR acoustic ) AND ( review OR meta-analysis
OR “state of the art” OR state-of-the-art ) AND NOT ( dementia
OR “Parkinson's disease” OR autism OR schizophrenia OR
“Alzheimer's disease” OR “neurological disorder*” OR stroke
OR “Huntington's disease” OR paralysis OR mutism OR
“multiple sclerosis” OR “cerebral palsy” OR “Down syndrome”
) ).” In order to identify potential additional papers, different
combinations of search terms were used in Google Scholar,
because this database can lead to the identification of additional
unique entries [36].

The inclusion criteria were derived from the research questions
guiding this scoping review and were set a priori. In order to
be considered for inclusion in the scoping review, studies had
to (1) be available in English and (2) published (ie, preprints
and other unpublished papers were not considered). Studies
were then excluded if (1) they were not based on empirical
primary studies (ie, no quantitative evidence, obtained by
collecting data on human participants), (2) they included human
participants who suffered from other disorders that affect
behavior and display of emotions, (3) they did not focus on

adults, and (4) they did not offer evidence on the observable
features (ie, text, speech, or facial expression) of depression.
Since we aimed to provide a complete overview of all the
research activity related to our research questions, we did not
treat the methodological quality of reviews and primary studies
as a reason for exclusion [30,37].

Study Selection
All citations identified in the electronic databases were exported
to Excel spreadsheets (Microsoft Inc). Database searches yielded
a total of 1203 papers, and 1 additional paper was identified
through other sources (Figure 1). After duplicates were removed,
1023 titles and abstracts were screened in 2 stages. In the first
stage, the authors (IM, NP, and US) individually excluded highly
irrelevant papers. In the second stage, 2 reviewers (NP and US)
independently reviewed the titles and abstracts of the remaining
citations and settled disagreements through discussion. After
this step, 18 papers underwent a thorough full-text review
independently by 2 authors. Disagreements in this phase were
settled through discussion and adjudication by a third reviewer
(IM). In the end, 9 papers fulfilled the predetermined criteria
and were included in the scoping review.
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Figure 1. Flowchart of search and study selection.

Charting the Data
We developed a spreadsheet form based on research questions
to determine variables to be extracted from the reviewed papers.
Two authors (NP and US) then extracted the following data
from each paper: (1) authors, (2) year of publication, (3) type
of paper, (4) number of primary studies included, (5) inclusion
criteria, and (6) important results or information relevant to our
research questions. During this process, results were categorized
into the following categories: (1) text cues, (2) speech cues, and
(3) facial expression cues. Data extraction and categorization
of results were refined and updated in an iterative process as
the papers were reviewed. The resulting chart was used for
analysis.

Collating, Summarizing, and Reporting Results
We did not follow a well-structured meta-analytic approach in
comparing and summarizing the results given the aim and nature
of a scoping review. Since the aim of a scoping review includes
mapping the existing findings on a topic and providing their
descriptive overview [30,37], the results were analyzed by 2

authors (NP and US) using thematic analysis [38] within 3
predefined categories of cues of depression (text, speech, and
facial expression cues). To maintain rigor in collating and
summarizing results, this process was reviewed by 2 authors
(IM and SL).

Consulting With Stakeholders
We developed a review protocol that ensured psychological
(BM, NP, and US), medical/oncological (SL), technological
(IM), and methodological (NP, US) expertise were included.
Health-care professionals involved in PERSIST were consulted
to develop relevant inclusion and exclusion criteria (eg, specific
conditions that could impact the expression of depression).

Results

Characteristics of Reviewed Studies
The final selection of papers in this review (Table 1) included
2 meta-analyses (22%), 2 systematic reviews (22%), 2 literature
reviews (22%), 1 scoping review (11%), and 2 empirical studies
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(22%) that were included because their state-of-the-art met the
criteria of this scoping review. Papers were published from 1997
to 2021, with most (7/9, 78%) published after 2013. Papers

included from 8 to 60 primary studies on the topics in line with
this review, and most focused on more than 1 category of
depression cues.

Table 1. An overview of the characteristics of the papers reviewed.

Depression cue categories addressedPrimary studies, naType of paperReference

Facial expression19Meta-analysisBylsma et al [39]

Facial expression, speech, otherb60Literature reviewCummins et al [28]

Language use22Scoping reviewDwyer et al [40]

Language use, speech21Meta-analysisEdwards and Holtzman [41]

Language use15Systematic reviewKim et al [27]

Facial expression, other43Systematic reviewPampouchidou et al [29]

Facial expression, speech, other8Review within empirical studycScherer et al [42]

Facial expression, speech, other13Review within empirical studycShan et al [43]

Facial expression, speech, other10Literature reviewSobin and Sackeim [44]

aThe number of primary studies that provided information on depression cues in 1 of 3 categories of interest.
bOther represents depression cues that are outside of the scope of this review.
cThese papers include a comprehensive review and an empirical study.

Features Related to Language Use
All 3 studies that focused on features related to language use
[27,40,41] report that people with depression tend to focus on
themselves, which is manifested in increased use of first-person
singular pronouns, such as “I,” “my,” and "me." While the
relationship between using such words and depression is
relatively weak, findings of the relationship are ubiquitous and
well replicated; based on their meta-analysis [41], Edwards and
Holtzman suggest that it is equally present in different
subsamples (eg, age, gender, clinical or nonclinical samples)
and contexts (eg, written or spoken text, private or public
language).

Depression can also be inferred from other linguistic features,
particularly those that—either directly or indirectly—express
depressive symptoms. Analyses of text-based communication
have revealed that depressed individuals tend to use more
negative-valence words (eg, words related to pain, expressions
of sadness and anger, aggressive emotions, and rumination) and
fewer positive emotion words than their nondepressed
counterparts. For example, some of the specific language
markers of depression include words such as ”hurt,” “tears,”
”alone,” “hate,” “sleep,” and “worry” [27,40]. Depression can
also be inferred from explicit mentions of the treatment of
depression (words such as “side effects” and “therapy”) [40].

Reviews [27,40] also suggest the existence of other linguistic
features of depression. Patients with mental health issues,
including those with depression, use more absolutist words (eg,
“always,” “never”) [40] and tend to be focused on the past (eg,
“learned,” “remember”) [27]. Furthermore, for example,
depressed users on Twitter were found to generally have fewer
words per Tweet, while other studies show that people with
depression in general also exhibit lower complexity of language
(ie, use fewer complex sentences) [27]. Reviews have
highlighted that depressed individuals tend to avoid complex

sentences containing adverbial clauses, which is a type of
dependent clause that functions as an adverb (eg, “as soon as,”
“even though”) [40].

Features Related to Speech
To some extent, features related to speech overlap with features
related to language use and written communication. As
mentioned above, increased usage of first-person singular
pronouns has been identified in spoken language [41]. Moreover,
similarly to written text, depressed individuals tend to engage
less in verbal communication and speak in shorter phrases
[42,43]. However, spoken language is generally an even richer
source of information than written text— the information that
it contains includes not only the message but also the manner
in which the words are spoken.

Prosody, which describes the properties of intonation, stress,
and rhythm (among others), is an additional source of
information that has been well studied. Reviews and studies
[28,42-44] indicate that the most promising prosodic feature of
depression is related to speech rate. Depressed individuals speak
at a slower rate than controls (particularly at the phoneme—the
smallest unit of sound in speech—level) and exhibit longer
pauses when answering questions, during the conversation, and
at speech initiation [28,42-44]. The speech pause time is not
only a good discriminator between depressed individuals and
controls but also between depressed individuals and individuals
with other mental health diagnoses, including bipolar disorder
[44]. Although some authors report that there are conflicting
results on the effect of depression on loudness and variation in
loudness [28], others emphasize that especially reduced variation
in loudness seems to be a common feature of depression [42,43].
Another variable that is often studied in the context of
depression is fundamental frequency (also known as pitch or
F0). All papers included in our scoping review concluded that
depressed individuals exhibit lower pitch variability (also known
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as change of pitch) compared to controls, although some authors
acknowledge that there was heterogeneity in primary studies
[28,42-44]. The combination of lower variation in loudness as
well as lower variation in pitch can result in monotonous speech
among depressed individuals [42,43]. Similarly, depression has
also been linked to a lack of linguistic stress (ie, relative
emphasis given to a certain syllable or word), reduced intonation
[28], repetitious pitch inflections and stress patterns [43], as
well as poorer articulation (specifically, in terms of diphthong
production, which refers to a sound made by combining 2
vowels) [44].

Fewer papers have studied other speech-related sources of
information. Studies on source features (ie, features related to
the source of voice production) have primarily focused on voice
quality, with results showing that depression is linked to
decreased voice quality (eg, aspiration, jitter, shimmer, and
breathy phonation) and that the voices of depressed individuals
are generally harsher [28,42]. Several studies have focused on
comparisons of the glottal spectrum and flow parameters
between depressed patients and controls. For example, depressed
individuals exhibit higher energy in the upper frequency bands
of the glottal spectrum [28]. Depression has also been linked
to increased tension in the vocal tract and the vocal folds, with
differences in parameters capturing glottal flow between
moderate to severe depression and speakers without depression.
Differences can specifically be found in their Normalized
Amplitude Quotient, which is an amplitude-based measure of
the glottal flow and glottal flow derivative, and their
Quasi-Open-Quotient, which refers to an amplitude-based
measure of the glottal flow pulse that offers important insight
into the open period of the vocal folds [28,42].

Some studies also suggest that depressed individuals differ from
their nondepressed counterparts in terms of the formant
(information on acoustic resonances of the vocal tract) and
spectral features (information on the speech spectrum). First,
depressed speech is associated with decreased formant
frequencies, particularly in the second formant location
(phoneme/a1), although studies also show that the first 3 formant
frequencies and bandwidths, grouped together, are significantly
different between depressed patients and controls [28]. Second,
while spectral analysis seems to have limited usefulness in
classification systems, some studies have reported a relative
shift in energy from lower to higher frequency bands, while
others report a reduction in subband energy variability among
depressed individuals [28].

Features Related to Facial Expression
Bylsma and colleagues [39] suggest that observing the
behavioral indicators, there is reduced positive emotional
reactivity in depressed patients and people with major depressive
disorder compared to controls but found no differences in
negative emotional response in comparison to controls. Their
review also found “more pronounced blunting of positive
emotional reactivity compared to negative emotional reactivity"
[39]. Pampouchidou and colleagues [29] suggest that depression
is associated with the variability and intensity of facial
expressions (eg, reduced or decreased emotional facial
expressivity [28,29,42]) with fewer animated facial expressions

[43] and generally decreased facial mobility [28]. Links between
depression and more frowns [29,42] and the occurrence of sad,
negative, and neutral expressions [29] were also suggested.

Differences between people with depression and nondepressed
individuals have been observed in eyebrow activity [29], through
generally reduced eyebrow movements [28] and lower frequency
and duration movements [44]. Differences can be observed in
the region of the Veraguth fold (skin fold on the upper eyelid
and between the eyebrows) and in the extended activity on the
corrugator muscle (in the medial extremity of the eyebrow)
[29].

Depression is associated with reduced saccadic eye movements
[28,29], reduced horizontal pursuit [28], and increased visual
fixation [28,29]. People with depression generally tend to engage
less in mutual gazes [42] and limit eye contact [29]. Eye contact
tends to be shorter in duration compared to normal controls
[29,44] and people with schizophrenia [44] and occurs less
frequently than in controls [44]. Depression tends to be
associated with avoiding eye contact [43], low frequency and
duration of glances [29], more gaze aversion, more downward
gaze, and more nonspecific gaze [42]. Additionally, association
with depression was observed in pupil dilation responses and
bias, pupillary response, iris movement, and eyelid activity (eg,
openings, blinking) [29].

Differences between people with depression and nondepressed
individuals tend to be observed in mouth animation [29].
Specifically, they tend to present fewer mouth movements [42],
more frequent lip presses, down-angled mouth corners, and
reduced activity on the zygomaticus muscle (which moves the
mouth angle in producing a smile) [29]. Depression is generally
associated with less smiling [28] (ie, smiling less often
[29,42,44] and shorter duration smiles [29,44]) and can be
observed in smile intensity [29]. People with depression tend
to exhibit more smile controls [42] and listening smiles (smiles
presented when not speaking) [29].

Associations between depression and head pose (ie, orientation
and movement) [29] were also suggested. People with
depression tended to turn the head away [42] and were more
likely to hold their head in a downward position [43] than
nondepressed individuals. People with depression, in comparison
to those with schizophrenia, tended to exhibit more large head
movements and a higher occurrence and duration of small head
movements [44].

Discussion

General
Even though cancer survivors often find themselves
experiencing disorders from the depressive spectrum, these
conditions frequently remain underrecognized and overlooked
[4,10]. Screening for psychological distress in this population
is recognized as essential, but several barriers for its successful
implementation persist [13,14]. For instance, the most used
method of self-reporting of symptoms can result in significant
bias in reporting experiences, which is even more pronounced
in people with depression [18-23]. Therefore, a better way to
detect psychological disorders in cancer survivors is needed.
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Big data and artificial intelligence, together with a growing
body of knowledge on the connection between observable cues
and psychological states of a person, offer new opportunities
to better detect psychological disorders in cancer survivors. As
Low and colleagues [25] suggest, spontaneously generated cues
of psychological states and their recognition by artificial
intelligence could result in improved screening for psychological
disorders.

In this scoping review, we reviewed 9 meta-analyses, systematic
and literature reviews, and similar papers to conduct a
meta-review of observable cues of depression. The findings of
our meta-review revealed several observable characteristics of
depression in each of the 3 categories. In language use, people
with depression tend to show increased use of first-person
singular pronouns, use more negatively valenced words, and
less positive emotion words than nondepressed individuals.
Additionally, the use of absolutist words, the use of words
focusing on the past, and low language complexity are often
present. In speech, people with depression engage in less verbal
communication and speak in shorter phrases; lower speech rate,
longer speech pauses, and potentially lower variation in loudness
are exhibited. Some authors [42,43] also suggest lower pitch
variability and change rate in people with depression, resulting
in generally monotonous speech. Reduced intonation, repetitious
pitch inflections and stress patterns, poorer articulation,
decreased voice quality, generally harsher voice, and higher
vocal tension also tend to be present. In the category of facial
expressions, people with depression in comparison to
nondepressed individuals show reduced positive emotional
reactivity and emotional facial expressivity. Generally, they
produce fewer animated facial expressions and facial mobility
and exhibit more frowns and more sad, negative, and neutral
expressions. There is less movement in the eyebrow region, and
eyes exhibit reduced saccadic eye movements, reduced
horizontal pursuit, and increased visual fixation. People with
depression tend to engage in less mutual gaze, avoid or limit
their eye contact, show more gaze aversion, and show more
downward and nonspecific gaze. Fewer mouth movements,
more lip presses, and down-angled mouth corners also proved
to be evident in people with depression. Additionally, decreased
smiling can be observed, together with more smile controls and
listening smiles. They also turn their head away more often and
hold their head in a downward position.

The diagnosis of cancer and subsequent treatments can have a
large impact on patients’ psychological well-being. Along with
the physical remnants of treatment, cancer survivors often
continue to grapple with anxiety and depression. Almost
one-third of cancer patients suffer from a comorbid mental
health condition [45]. Although professional support is available
after diagnosis and during treatment, the symptoms are still
often overlooked in patients and long-term survivors [46],
partially due to significant overlap between symptoms of
emotional distress and late effects of cancer or side effects of
treatment, but mainly due to depression’s complexity and
subjective nature. Namely, as symptoms of depression may be
normal for some, the that are symptoms present may impose
significant psychological strain on other patients [47]. The
difficulty in diagnosing depression in cancer patients has led to

the development of several diagnostic approaches [48].
However, since screening is mostly based on self-reports during
6-month or 1-year follow-up, symptoms can remain unnoticed
for a long period of time or can even be completely overlooked.
The technological advances and reliability of machine
learning–supported feature extraction classification methods
may allow new, less intrusive, and more reliable ways to detect
symptoms of depression. As highlighted in this scoping review,
completely unrelated spoken or even written interactions, as
well as visual cues, may reveal early warning signs that should
trigger further clinical assessment.

While the technological advances may be of great benefit in
recognizing these cues and signs, it is particularly important to
note that many existing studies tend to exploit only 1 modality,
such as text analysis [49], though it may be combined with other
aspects of users’writing (eg, the time gap between 2 consecutive
writings; [50]), for artificial intelligence–based recognition of
depression and other mental health issues. These approaches
can be informative and helpful in the early detection of
depression but tend to perform suboptimally due to their
relatively narrow focus [51]. Our review shows that depression
is likely expressed through all 3 forms of communication
simultaneously; therefore, the prevailing unimodal approaches
to artificial intelligence recognition of depression (eg, [43]) may
be inadequate. Trimodal approaches are especially important
in improving the accuracy of predictive models and reducing
the chance of false classification of individuals as those
presenting or not presenting signs of depression. For example,
when using unimodal speech analysis models, an error could
occur in the instance of nonnative speakers who often use
first-person singular pronouns, which could be recognized as a
meaningful feature of depression, whereas the result might be
different when the other 2 modes are also examined. In
PERSIST [26], we intend to exploit findings of this review to
deliver an explainable artificial intelligence capable of sensing,
detecting, and interpreting the affective states spontaneously
expressed through language, speech, and mimicry during
interaction (ie, diary recordings).

Study Limitations
While this scoping meta-review offers a valuable synthesis of
research on the observable cues of depression and translates
this knowledge into the context of screening cancer survivors’
depression with artificial intelligence, it does not offer an
all-encompassing picture of the current state of research on the
behavioral features of depression. First, the papers included in
our scoping review highlight that depression is also associated
with cues, such as body movement (including gestures,
fidgeting) and posture, that are outside of the scope of this
meta-review. As these features could explain the variance in
depression expressions above and beyond the features described
in our review (and hence improve the accuracy of depression
detection algorithms), we argue that attempts to synthesize
research on these additional cues would be highly beneficial.
Second, the findings of our meta-review represent the features
of depression that are characteristic of the average person with
depression. Future research should take into consideration
potential moderators that determine whether features are present
and to what extent. In other words, future research should
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explore which cues are relevant in which cases, to allow the
development of algorithms that are robust to individuals’
characteristics. Third, because we focused only on
English-language papers, based on studies that were largely
conducted on Anglophone participants in industrialized
countries, our conclusions may be culturally biased. Further
research is thus needed to understand whether our findings can
be generalized. Lastly, since we included reviews instead of
original empirical papers, it is possible that we overlooked more
recent papers related to this topic that have not yet been included
in any reviews.

Clinical Implications
This review provides valuable theoretical background and ideas
for technological implementation that could facilitate the
development of improved artificial intelligence solutions to
detecting cancer survivors’ depression. We argue that such
solutions may benefit clinicians as well as cancer survivors. For
clinicians, these solutions may be more cost-effective and
efficient for recognizing distress in patients after cancer than

existing methods. As such, artificial intelligence could replace
some elements of current screening procedures and supplement
others. Additionally, such solutions may be used for ecological
momentary assessments (and over longer periods of time), which
is not possible with traditional clinical assessment and self-report
instruments. For cancer survivors, on the other hand, artificial
intelligence may be an accessible and nonobtrusive way of
monitoring their mental health that does not require any
conscious effort.

Conclusions
Evidence from 9 reviews (based on more than 200 primary
empirical studies) show that there is a robust association between
depression and a wide array of specific observable cues. Such
associations are an excellent theoretical underpinning for the
development of artificial intelligence algorithms; therefore, it
is time to move from the question of whether artificial
intelligence can support the process of detecting cancer
survivors’ depression to the question of how this can be done.
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Abstract

Background: Although grief and its symptoms constitute a normal reaction to experiences of loss, some of those affected still
report elevated levels of distress after an extended period, often termed complicated grief. Beneficial treatment effects of face-to-face
therapies, for example, grief counseling or cognitive behavioral therapy against complicated grief, have been reported. Evaluations
of internet- and mobile-based interventions targeting symptoms of grief in bereaved individuals with regard to objective quality
criteria are currently lacking.

Objective: We aim to conduct a systematic review and meta-analysis on the effectiveness and feasibility of internet- and
mobile-based interventions against symptoms of grief after bereavement.

Methods: We conducted systematic literature searches of randomized controlled trials or feasibility studies published before
January 9, 2020, following PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, in
PubMed, PsycINFO, Web of Science Core Collection, and the Cochrane Library. The quality of evidence was assessed using the
Grading of Recommendations, Assessment, Development, and Evaluations system. We further assessed aspects of feasibility
and rated quality of interventions using criteria suggested by an expert panel on mental health care (German Association for
Psychiatry, Psychotherapy, and Psychosomatics). A random-effects meta-analysis was conducted to assess between-group effect
sizes.

Results: In total, 9 trials (N=1349) were included. Of these, 7 studies were analyzed meta-analytically. Significant effects were
found for symptoms of grief (g=0.54, 95% CI 0.32-0.77), depression (g=0.44, 95% CI 0.20-0.68), and posttraumatic stress (g=0.82,

95% CI 0.63-1.01). Heterogeneity was moderate for grief and depression (I2=48.75% and 55.19%, respectively) and low for

posttraumatic stress symptoms (I2=0%). The overall quality of evidence was graded low (grief and depression) to moderate
(posttraumatic stress). User satisfaction with the interventions was high, as was the quality of the interventions assessed using
objective quality criteria.

Conclusions: Internet- or mobile-based interventions might constitute an effective treatment approach against symptoms of
grief in bereaved adults. However, the small sample sizes and limited number of studies included in the review warrant further
investigation.

Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO) CRD42012002100;
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=131428

(JMIR Ment Health 2021;8(12):e29661)   doi:10.2196/29661
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Introduction

Background
Owing to the increasing use of the internet, internet- and
mobile-based interventions (IMIs) offer valuable treatment
options for a broad range of mental health diagnoses and
syndromes available to sections of the society [1]. The
effectiveness of IMIs has already been proven for mild to
moderate depression [2-4], anxiety [5,6], posttraumatic stress
disorder [7-9], and other mental health diagnoses [10]. Reviews
have reported effect sizes comparable with those observed in
face-to-face therapies [11]. Compared with face-to-face contact
and traditional therapies, IMIs offer several advantages,
including low-threshold accessibility, flexible use independent
of time and location, and high levels of anonymity and privacy,
which might be especially useful for people with fear of
stigmatization as a result of mental illness [12-15]. For these
and other reasons, IMIs provide a feasible approach to reach
underserved populations, such as older citizens or people living
in rural areas with possibly difficult access to mental health care
services.

Grief and its symptoms have long been recognized as a normal
reaction to the loss of a significant other [16,17]. Although most
bereaved individuals are eventually able to accept the loss and
cope with their grief after a certain amount of time, some still
report elevated levels of distress, such as posttraumatic stress,
depressive symptoms, and persistent symptoms of grief after
an extended period (ie, ≥6 months after the loss or longer)
[18,19]. It is estimated that these persisting symptoms of
loss-related grief, often termed complicated or prolonged grief,
are present in 6%-10% of those experiencing bereavement [20].
Previous reviews and meta-analyses have reported beneficial
treatment effects of face-to-face interventions, for example,
grief counseling or cognitive behavioral therapy (CBT) against
complicated grief [19,21,22]. However, a treatment gap for
bereaved individuals has been suspected [23-25], further
stressing the potential of IMIs as a safe and effective treatment
option.

Objectives
So far, interventions targeting symptoms of grief in bereaved
individuals have not been evaluated with regard to objective
quality criteria. Assessing the quality of IMIs targeting
symptoms of grief after bereavement could therefore help
establish IMIs as a feasible treatment option in the health care
sector.

Against this background, this review aims to do the following:

1. Provide evidence on the effectiveness of IMIs in targeting
symptoms of grief after bereavement. The rationale for the
review and meta-analysis was determined in advance in a
published review protocol [26].

2. Critically assess the quality of available evidence using a
well-established standardized tool for methodological
quality assessment, the Grading of Recommendations,
Assessment, Development, and Evaluations (GRADE)
system [27].

3. Assess the quality of applied interventions using objective
quality criteria proposed by an expert panel on mental health
care, namely, the Deutsche Gesellschaft für Psychiatrie und
Psychotherapie, Psychosomatik und Nervenheilkunde
(DGPPN; German Association for Psychiatry,
Psychotherapy, and Pschosomatics) [1], thereby allowing
for statements on clinical implications and the potential of
IMIs for individuals experiencing grief after bereavement.

4. Provide information on feasibility of treatment and
satisfaction of trial participants. This will provide valuable
information on the potential of IMIs for both clinicians and
decision makers in mental health care as well as for
individuals experiencing grief after bereavement.

Methods

Registration, Protocol, and Guidelines
The review methods, eligibility criteria, and strategy for data
analyses are outlined in the study protocol [26]. The systematic
review was registered with PROSPERO (CRD42012002100).
We followed the recommendations of PRISMA (Preferred
Reporting items for Systematic Reviews and Meta-Analyses)
guidelines [28].

Eligibility Criteria
We searched for randomized controlled trials (RCTs) and
feasibility studies published before January 9, 2020, including
adults (≥18 years) in bereavement. Measures of the effectiveness
and feasibility of IMIs were included. IMIs were defined as any
psychological intervention targeting bereavement provided in
a web-based or mobile setting, defined as online-, internet-,
web-, or mobile-based. Studies were excluded if the intervention
was an online self-help support group, forum, or chat or an
internet- or mobile-based lifestyle intervention, that is,
interventions aimed at increasing quality of life or overall
well-being but not targeting symptoms of specific mental health
conditions. The respective IMIs had to be compared with another
IMI or to one of the following control conditions: no
psychological treatment, attention or psychological placebo,
waiting list, and active or no IMI treatment.

To be eligible for the review, original studies had to be targeted
at individuals who experienced bereavement, whereas grief or
grief-related symptoms were required as outcomes.

Search Strategy and Study Selection
A database search was conducted using a comprehensive search
strategy for MEDLINE (PubMed interface), Cochrane Central
Register of Controlled Trials, PsycINFO, and Web of Science
(Web of Science interface). Studies published in English or
German were considered. A combination of the following search
terms was used: bereavement or widowhood or grief AND
online or web or computer or mobile or e-health or internet
AND intervention or psychotherapy or cognitive behavioral
therapy or cbt. If feasible, Medical Subject Headings were used
as search terms. The finalized MEDLINE search strategy was
adapted to the syntax and subject heading specifications of the
other databases. The search details for MEDLINE are available
in Multimedia Appendix 1.
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First, titles and abstracts were screened for all database returns
by 2 researchers independently (M Luppa and CS). Second,
studies were checked according to the following eligibility
criteria by full-text analysis: (1) published in English or German,
(2) participants aged ≥18 years, (3) participants experienced
bereavement, (4) an IMI designed specifically for bereavement
was evaluated (ie, effectiveness or feasibility), and (5) the study
was an RCT or a feasibility study.

Data Extraction
Data from each included study were extracted and collected
independently by 2 investigators (M Luppa and CS). A
standardized data extraction form was applied. The reliability
of data abstraction was tested using a random sample.
Discrepancies at each stage of the selection process were
resolved by discussion with the inclusion of a third researcher
(SGRH). The data extracted were study characteristics: author,
year of publication, country, study design, sample sizes,
response rates, and recruitment; participant characteristics: age
and gender; methodological aspects: diagnostic approach,
diagnostic criteria, inclusion and exclusion criteria, and
measurements (effectiveness and feasibility); and intervention
characteristics: name, description, duration, guidance, and focus.
In addition, if necessary, the authors were contacted for further
information.

Quality Assessment
The risk of bias of the included studies was assessed by M
Luppa and AEZ independently using the Cochrane Collaboration
tool for assessing risk of bias [29]. The tool covers 6 domains
of potential bias (eg, random assignment of participants to
interventions, allocation concealment, and handling of missing
data), with each domain labeled as high, low, or unclear for
each study. The overall quality of evidence was assessed using
the GRADE system [27].

A set of quality criteria suggested for IMIs by the DGPPN [1]
was applied to assess the quality of the interventions described
in the included studies. Quality criteria included information
on therapeutic quality requirement, patient safety, information
on mode of delivery (eg, guided or unguided), and data
protection. These criteria were based on the Model for
Assessment of Telemedicine Applications [30]. As these

recommendations are aimed at already disseminated IMIs, the
criteria were adapted slightly to be applicable to RCTs.

Effect Sizes and Meta-Analytic Procedures
For all studies, effect sizes of changes in outcomes targeting
symptoms of grief after bereavement between baseline or
preintervention and postintervention (ie, treatment effect) were
obtained from sample sizes, means, and SDs in the experimental
and control groups of the trials. Effect sizes were included as
between-group effect sizes per outcome using data from
intention-to-treat analyses or per-protocol analyses in cases
where intention-to-treat data were not available. Standardized
mean group differences within the studies and a pooled overall
effect size of a given outcome across studies were estimated
using the Hedges method to adjust for heterogeneity in sample
sizes [31]. This estimator can be interpreted similarly to Cohen
d, whereby effect sizes <0.5 are considered small, 0.5-0.8
indicate a moderate effect size, and >0.8 indicate a strong effect
size [32]. Heterogeneity was further inspected by applying Q

and I2 statistics and forest plots. To account for diversity in trial
outcomes focusing on grief treatment, stratified meta-analyses
were run for the respective outcomes considered in the original
studies. Funnel plots and Egger tests were applied to assess
potential publication bias and small study effects. In addition,
to identify potential determinants on the pooled estimates,
meta-regression analyses were conducted including the variables
dropout rate (intervention and control group), feedback from
the therapist (binary variable, yes or no), number of sessions or
assignments, time since loss, and age of participants. All
analyses were conducted using Stata 16.0 (standard edition,
StataCorp).

Results

Study Selection
Of 275 studies identified through a literature search, 93 (33.8%)
were duplicates and were therefore removed. After screening
the titles and abstracts or reading the full text of the remaining
articles, 4.9% (9/182) studies met the eligibility criteria and
were included in the review. The selection process is illustrated
in Figure 1. Most studies were excluded because the participants
did not experience grief after bereavement or because the
intervention did not address grief after bereavement (n=125).
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram of the study selection process.

Description of Selected Articles
An overview of the characteristics of the study samples is
provided in Multimedia Appendix 2 [33-41]. In total, 2 studies
applied the same intervention [33,34,42] in different samples,
whereas 1 study [35] tested 2 interventions (exposure and
behavioral activation) against the same control group. Therefore,
the number of interventions differed slightly from the number
of included studies. The investigations of Wagner et al [36] and
Wagner and Maercker [37] were based on the same population
but reported data from different time points (posttreatment and
3-month follow-up and 1.5-year follow-up, respectively) and
therefore were both included in the review.

All studies except 2 [34,37] were RCTs. In these studies, a
simple randomization strategy [33,35-39] or a stratified block
design [40,41] was used for randomization. The pilot study of
Kersting et al [34] was nevertheless included because the results
were compared with those of a randomized control group.
Therefore, the study design can be regarded as an RCT. At
baseline, there were no significant differences between the
intervention and control groups in the 6 studies [34,36-40]. In
2 articles, there were significant differences between at most 2
measured scales [33,35]. In all, 1 study did not report differences
between the intervention and control groups [41].

Most studies were implemented in German-speaking
[33,34,36,37,41] or English-speaking [38-40] countries; 1 study
[35] was conducted in the Netherlands. The sample sizes ranged
from 25 [41] to 757 [39]. The samples mostly included women
(range 67.9%-100%) and middle-aged adults (mean range
34.2-63.4, SD 5.2-7.8 years). Overall, the level of education

was rather high in all included studies, as indicated by the large
proportion of participants with a high level of education or a
university or college degree.

Participants mainly reported the loss of a parent [38], relatives
other than their partner (ie, child, sibling, or parent) [35], a child
during pregnancy [33,34], a spouse [40,41], or a child
[36,37,39]. Certain trials were designed for specific types of
death (eg, expected loss as a result of natural death [38] and
prenatal loss of a child [33,34,42]), whereas the remaining trials
were not restricted in this regard. However, it must be noted
again that the intervention applied in the study by Kersting et
al [34] was the same as in the study by Kersting et al [33],
whereas the study by Wagner and Maercker [37] displayed the
follow-up data from the study by Wagner et al [36]. The time
since loss varied considerably among the trials, ranging from
1 to 6 months [38] to several years [36,39].

A description of the study characteristics is provided in
Multimedia Appendix 3 [33-41]. All interventions were
web-based and delivered as individual therapy. No study tested
a mobile-based program. Most studies focused on complicated
grief [33,34,36,37], whereas others focused on normal grief
[38], complicated grief and rumination [35], prolonged grief
[40,41], and bereavement [39]. For reasons of simplicity and
because of similar eligibility criteria of the included articles,
these terms are summarized as grief. Furthermore, 6 studies
assessed posttraumatic stress symptoms (PTSS) [33-37,40] and
8 studies assessed depressive symptoms [33-37,39-41].

The duration of treatment ranged from 2 days [38] to 3 months
[39], whereas most interventions lasted 5 weeks [33,34,36,37].
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In total, 8 studies used a wait-list control group design. In
another RCT, the researchers applied a treatment-as-usual
control group [38]. Attrition rates ranged from 0% [38] to 59%
[39].

Descriptions of the interventions are presented in Table 1.
Except for Making Sense of Grief [38], which is a

psychoeducational self-help tool based on social cognitive
theory, all interventions were based on elements of CBT. With
the exception of the study by Van der Houwen et al [39], all
CBT-based interventions included distinct modules on exposure
and cognitive reappraisal. In total, 2 interventions [35,40]
included elements of behavioral activation.

Table 1. Description of the interventions.

Therapist
feedback

Behavioral
activation

Cognitive
reappraisal

ExposureIntervention componentsTherapeutic
approach

Study

YesNoYesYesText-based modules including writing assignments,
covering the areas psychoeducation, assessment of cur-
rent situation, fostering positive thoughts and emotions,
finding comfort, self-care, and accepting memories

CBTaBrodbeck et al
[41]

NoNoYesNo3 intervention modules (“My grieving style”; “Who am
I?”; and “How am I doing?”), including interactive ex-
ercises supplemented by video testimonials; type-in re-
sponses and check lists; additional models: “Grief expe-
rience” and “Resources” offering text articles and web-
sites or books covering grief-related topics

Social cogni-
tive theory

Dominick et al
[38]

YesYesNoYesEmail-based homework assignments; exposure condi-
tion: writing assignments, imaginal or in vivo exposure
exercises; behavioral activation condition: 7-day activity
diary, identification of pleasurable and meaningful ac-
tivities, identification of personal core values, develop-
ment of new meaningful and pleasurable activities based
on these values

CBTEisma et al
[35]

NoNoYesYesEmail-based writing assignments; exposure: describing
the most distressing aspects of the loss (2 assignments);
cognitive reappraisal: information on and identification
of dysfunctional grief cognitions, letter to hypothetical
bereaved friend (2 assignments); integration or restora-
tion: letter to the deceased (1 assignment)

CBTVan der
Houwen et al
[39]

YesYesNoNoInternet-based psychoeducation (18 sessions); education
about loss and grief, instruction on stress management
and other coping skills, behavioral activation: assign-
ments on self-care and social re-engagement, accommo-
dation of loss by establishing and working toward a
personalized goal, and relapse prevention

CBTLitz et al [40]

YesNoYesYesEmail-based writing assignments; self-confrontation:
describing the circumstances of the loss (4 assignments);
cognitive restructuring: supportive letter to hypothetical
bereaved friend (4 assignments); social sharing: symbol-
ic farewell letter to oneself, a loved one, or a person
connected to the loss (2 assignments)

CBTKersting et al
[34]

YesNoYesYesSimilar intervention components as Kersting et al [34]CBTKersting et al
[33]

YesNoYesYesEmail-based writing assignments; exposure: describing
the circumstances of the loss, specifically distressing
loss-related thoughts (4 assignments); cognitive reap-
praisal: letter to hypothetical bereaved friend, identifica-
tion of new role or identity after the loss and possible
rituals to remember the deceased by, activation of social
resources and competencies (4 assignments); integration
and restoration: outlining important memories about the
loss; reflecting on therapeutic process and grieving style;
letter to oneself, a significant person, or a person related
to the loss

CBTWagner et al
[36]

YesNoYesYesSimilar intervention components as Wagner et al [36]CBTWagner and
Maercker [37]

aCBT: cognitive behavioral therapy.
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An unguided internet-based treatment was applied in 2 studies
[38,39]. All other interventions were guided via email [33-36,41]
or telephone [40]. Guidance involved individual written
feedback [33,34,36,37,42], technical information on how to use
the intervention [35,39], or technical assistance via email or
telephone and short reminders for participants with longer
periods of inactivity [40]. Most interventions included writing
assignments dealing with specific aspects of the loss [35,41]
and exposure condition [33,34,36,37,39,42].

Effect Sizes
The forest plots of between-group effect sizes at the
postintervention assessment for grief, PTSS, and depression
across the studies are shown in Figure 2. Effect sizes ranged
from moderate (grief: g=0.54, 95% CI 0.32-0.77; depression:

g=0.44, 95% CI 0.20-0.68) to large (PTSS: g=0.82, 95% CI

0.63-1.01), whereas heterogeneity was low for PTSS (I2=0%)

and moderate for grief (I2=48.75%) and depression (I2=55.19%).
In total, 2 studies were excluded from the meta-analysis because
they covered outcomes other than grief, depression, or PTSS
[38] or follow-up data from included samples [37]. The results
of the meta-regression analyses for grief and depression revealed
that none of the considered determinants was associated with
the respective pooled effect sizes. The Egger test revealed no
indication of small study bias for grief (P=.16), PTSS (P=.62),
or depression (P=.62). Funnel plots indicated the presence of
publication bias for grief and depression. Meta-regression results
and contour-enhanced funnel plots are provided in Multimedia
Appendix 4.

Figure 2. Effect sizes of interventions for grief, posttraumatic stress symptoms, and depression [33,34,36,37,40-42]. PTSS: posttraumatic stress
symptoms.
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Feasibility
Satisfaction with the internet-based intervention or other aspects
of feasibility was measured in 5 studies [35,36,38,40,41], and
their respective measures and results are provided in Table 2.
Dominick et al [38] assessed acceptability and usability using
items derived from web evaluation instruments, whereas

Brodbeck et al [41] assessed satisfaction with self-constructed
items derived from a validated questionnaire on patient
satisfaction [43]. The trial by Litz et al [40] relied on the
Post-Study System Usability Questionnaire and a protocol
evaluation questionnaire, whereas Eisma et al [35] used a
standardized questionnaire derived from earlier interventions
for bereavement [44].

Table 2. Feasibility and satisfaction with treatment.

RatingaOutcome assessmentStudy

3.36 (0.32)11 items measuring satisfaction; 4-point scale (1=not at all
to 4=very much)

Brodbeck et al [41]

4 items measuring satisfaction (usefulness, helpfulness,
satisfaction with the intervention, and recommendation to
friends; 7-point Likert scale, 1=not at all to 7=extremely);
6 items measuring usability and acceptability (6-point
Likert scale, 1=strongly disagree to 6=strongly agree); open
question on possibilities to improve intervention

Dominick et al
[38]

• Satisfaction: satisfied with the intervention, 5.18 (1.47); recom-
mendation, 5.62 (1.52); helpful for understanding grief, 5.15
(1.54); useful for coping with grief, 4.85 (1.35)

• Acceptability or usability: interesting, 4.88 (0.91); easy to use,
5.21 (0.81); attractive, 5.00 (0.82); liked guidance and structure,
5.21 (0.84); videos believable, 5.03 (0.87); videos add to value
of intervention, 5.12 (0.91)

6 items measuring feasibility (comprehensibility of instruc-
tions and homework, feeling understood by the therapist,
general feasibility, usefulness of treatment, and satisfaction
with treatment), 5-point scale (1=completely disagree to
5=completely agree)

Eisma et al [35] • Exposure: comprehensibility of instructions/homework, 4.67
(0.60)/4.67 (0.48); feeling understood by the therapist, 4.36
(0.63); general feasibility, 4.21 (1.05); usefulness of treatment,
4.00 (1.17); satisfaction with treatment, 3.86 (0.95)

• Behavioral application: comprehensibility of study informa-
tion/homework assignments, 4.64 (0.51)/4.27 (0.78); feeling
understood by therapist, 4.13 (0.94); general feasibility, 3.64
(1.21); usefulness of treatment, 3.64 (1.21); satisfaction with
treatment, 3.64 (1.21)

Acceptability or feasibility (PSSUQb; 13-item 7-point scale,
1=strongly agree to 7=strongly disagree); system useful-
ness: ease, simplicity, efficiency of learning to use the
website and using the website; information quality: is the
information on the use of the website clear, easy to under-
stand, and effective for helping with completion of the
tasks?; protocol evaluation questionnaire: personal rele-
vance and meaningfulness of intervention modules, acces-
sibility of information, and general reactions to the inter-
vention and its web-based format; qualitative feedback on
intervention

Litz et al [40] • PSSUQ usefulness subscore, 3.02 (2.16); PSSUQ information
quality subscore, 2.95 (2.06)

• Protocol evaluation questionnaire: content was logical, 7.16
(1.7), best possible value: 9; amount of information: 6%
“somewhat too much”, 77.6% “just the right amount”, 16.4%
“would have preferred more information”; instruction level:
77.6% “just right”, 20.9% “somewhat too basic”, 1.5% “far
too basic”; satisfaction with content: 53.7% learned a moderate
amount, 35.8% learned a large amount from the program; inter-
est: 43.3% “extremely interesting”, 53.7% “somewhat interest-
ing”; individual components: >90% consistently rated modules
“moderately valuable” to “extremely valuable”; likelihood of
recommendation: 7.37 (1.9), best possible value: 9

4 items measuring treatment experience: contact with
therapist (personal, impersonal, or do not know), experience
of therapist contact via email (unpleasant, pleasant, or do
not know), missing face-to-face contact with therapist (no,
yes, or I do not know), and assumed effectiveness of inter-
vention to reduce complaints (no, a little, quite a bit, or
very strongly)

Wagner et al [36] • Therapist contact via email: 85% (“pleasant”); missing face-
to-face-communication (”yes“): 20%; contact with therapist:
83% (”personal“); effectiveness: 45% (”quite a bit“); 10%
(”very strongly“)

aResults reported as mean (SD) or percentage.
bPSSUQ: Post-Study System Usability Questionnaire.

Methodological Quality

Risk of Bias
The risk of bias was assessed using the Cochrane Collaboration
tool for assessing risk of bias [29], indicating low or high risk
of bias for each study across 6 domains (Figure 3). Risk in a
specific domain was labeled unclear if sufficient information

was not available. As blinding of participants is not feasible in
intervention trials requiring active participation and most trials
included at least some kind of feedback from therapists or other
study personnel, the domain blinding of participants and
personnel was labeled not applicable for all trials. The risk of
bias assessment for the individual studies is provided in
Multimedia Appendix 5 [33-41].
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Figure 3. Risk of bias in included randomized controlled trials based on Higgins et al [29].

Overall Quality of Evidence
The quality of evidence, assessed using the GRADE criteria,
was considered low for depression and moderate for grief and

PTSS. The domains of quality assessment for the 3 outcomes
are presented in Table 3.

Table 3. Quality of evidence across studies (Grading of Recommendations, Assessment, Development, and Evaluations [27]; n=8).

Outcome measureQuality assessment

PTSSa (n=6)Depression (n=8)Grief (n=8)

Downgrade in quality of evidence

NoNoNoRisk of bias

NobNobNobInconsistency

NoNoNoIndirectness

YesYesYesImprecision

SuspectedSuspectedcSuspectedcPublication bias

Upgrade in quality of evidence

YesNoNoLarge effect

NoNoNoPossible confounding would change
effect

NoNoNoDose-response effect

0.82 (0.63-1.01)0.44 (0.20-0.68)0.54 (0.32-0.77)Effect (95% CI)

ModerateLowLowOverall quality of evidence

aPTSS: posttraumatic stress symptoms.
bI2<60%.
cAs indicated by funnel plots.

Quality Criteria for IMIs
In addition to the methodological quality of the studies, we
assessed the quality of the interventions described in the
included studies based on recommendations by the DGPPN
adapted for RCTs. The results are presented in Table 4. We also
included an item covering information on potential funding

sources and their role in the conduction of the study. If
information on the intended purpose of the intervention was not
available on the web and could not be obtained from the
corresponding study authors, the criterion was marked as
unclear. The overall quality varied across the interventions,
whereas 2 interventions met all 12 criteria [34,41]. The quality
of other interventions ranged from 5 [38] to 10 points [40].
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Table 4. Quality assessment of internet- and mobile-based interventions.

StudyItem

Wagner
et al [36]

Kersting et
al [33,34]

Litz et al
[40]

Van der Houwen et
al [39]

Eisma et
al [35]

Dominick
et al [38]

Brodbeck
et al [41]

Indication

UnclearYesUnclearUnclearUnclearUnclearYesIs the intended purpose of the intervention
clearly stated (which psychological symptoms
can be alleviated by the intervention, orientation

toward current version of the ICDa and empirical
evidence regarding the intervention)?

Description of the intervention

YesYesYesYesYesYesYesIs the intervention based on evidence-based
theories and techniques of psychotherapy? Are
these theories and techniques clearly stated?

YesYesYesYesYesNoYesInformation whether intervention is guided or
unguided

YesYesYesN/AYesN/AbYesIf guided, is there information on the type and
content of guidance and who initiates contact?

YesYesYesYesYesNoYesInformation on how often or how frequently the
intervention should be used, possible prerequi-
sites

Qualification

YesYesYesYesYesYesYesWas the intervention developed by registered
psychotherapists or specialists in the field of
psychiatry, psychotherapy, or psychosomatic
medicine or affected parties? Is their possible
involvement clearly stated?

YesYesYesYesYesYesYesExclusion of participants with full-blown disor-
ders (eg, severe depression and suicidal ideation)

Effectiveness

YesYesYesYesYesNoYesUse of intention-to-treat analyses to estimate
effects

YesYesYesYesYesNoYesBetween-group Cohen d is reported for primary
outcome (determined in advance)

NoYesYesNoNoNoYesHas the trial been registered in a clinical trial
register?

Safety of patients

NoYesNoNoNoYesYesAdvice on handling of crises (eg, referring to
professional care with face-to-face contact); if
people with full-blown disorders are included:
assessment of emergencies and immediate refer-
ence to professional help

NoYesYesNoYesYesYesProvision of information on potential funding
sources and their role in the conduction of the
study

8 (67)12 (100)10 (83)7 (58)9 (75)5 (42)12 (100)Number of criteriac fulfilled (n=12), n (%)

aICD: International Statistical Classification of Diseases and Related Health Problems.
bN/A: not applicable.
cQuality criteria based on the study by Klein et al [1].
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Discussion

Principal Findings
This review systematically assessed the effectiveness of IMIs
in treating symptoms of grief, depression, or PTSS after
bereavement. We also provided information on the feasibility
and quality of the delivered interventions based on quality
criteria proposed by a professional organization in the field of
mental health, namely, the DGPPN. Internet- or mobile-based
interventions for grief after bereavement were found to be
effective against symptoms of grief, PTSS, and depression, with
the largest effect sizes observed for PTSS. These findings are
in line with a recent review by Wagner et al [45] and Johannsen
et al [19] covering face-to-face interventions targeting grief
symptoms; however, the observed effects were lower than the
effect sizes reported for IMIs targeting anxiety disorders,
depression, or insomnia (for a meta-review, please see Stein et
al [10]).

The observed treatment effects were smaller for depression
(g=0.44) than for grief symptoms (g=0.54), which might indicate
differences in symptomatology between grief and depression.
Recent network analyses have found symptoms such as
disturbed sleep, fatigue, anhedonia, and psychomotor agitation
to be characteristic of major depressive disorders but not of
persistent complex bereavement disorder [46]. It is possible that
the interventions tested in the included studies are more suitable
for addressing symptoms of grief than symptoms of depression.
Addressing the latter in future interventions targeting bereaved
individuals could further improve symptoms of depression.
Most included studies relied on email-based writing assignments
as part of the treatment; other IMIs specifically targeting
depression included animated demonstrations or focused on
increasing physical and social activity [47]. The individual
intervention components should be tested in future trials.

The largest effect sizes were observed for PTSS. Regarding
individual studies, however, the strongest effects for PTSS were
observed in trials specifically addressing parents or women who
had lost a child [33,34] or comprised samples where most
participants had experienced the loss of a child [36]. Several
studies reported pregnancy loss or loss of a child to be a risk
factor for PTSD [48,49], and a review on face-to-face grief
counseling identified parents mourning the loss of a child as
high-risk mourners [50]. These factors might have led to a high
proportion of traumatic loss experiences in the analyzed samples,
contributing to the observed large effect size for PTSS.

Except for the study by Van der Houwen et al [39], all studies
included in the meta-analysis applied guided interventions;
therefore, current evidence is strongest for IMIs including a
predetermined type of contact between the patient and therapist.
This might point toward a useful treatment option for patients
currently unwilling or unable to seek face-to-face mental health
care or to discuss problems related to grief. On the other hand,
IMIs could be integrated into regular care of patients
experiencing grief after bereavement, and future trials are needed
to provide more information on the potential of unguided
interventions.

Assessment of the included interventions revealed high levels
of quality, that is, instructions on how and how often to use the
intervention, information on type of guidance by psychologists
or other study personnel, and advice on handling of acute crises
were provided. However, only a limited number of trials testing
the interventions had been registered in a clinical trial register.
All but 2 interventions [34,41] had no active address on the web
at the time of the review or information of the presence of the
intervention on the web could not be obtained retrospectively;
therefore, certain aspects (eg, information on indication and
purpose of the intervention provided for participants) could not
be evaluated for all studies.

Furthermore, 5 (56%) out of 9 studies assessed feasibility or
user satisfaction [35,36,38,40,41], revealing moderate to high
levels of user satisfaction on average. Most participants regarded
the interventions as both understandable and helpful. However,
not all studies systematically assessed aspects of feasibility.
Additional aspects could be covered in future trials, for example,
time needed to complete the intervention or the intervention
components on the part of the participants; certain studies
included in this review reported considerable differences
between scheduled and actual time needed to complete the
intervention [40]. In addition, information on the amount of
time devoted to feedback on assignments or inquiries from
participants by psychologists or study personnel could provide
useful information on the cost-effectiveness of the respective
interventions [11]. The overall quality of evidence, as assessed
by the GRADE criteria, was rated low for grief and depression
and moderate for PTSS, particularly because of wide CIs and
the possibility of publication bias.

In addition to the observed positive effects of IMIs against
symptoms of grief, depression, and PTSS, future studies are
needed to investigate the underlying mechanisms of the effects
of these treatments (ie, what makes internet- or mobile-based
approaches effective [19,34]). This should also include a more
detailed feasibility assessment of the respective intervention
components (eg, psychoeducation, exposure, behavioral
activation, and therapist feedback) to investigate which
components provide the most beneficial effect against the
respective symptoms. Most included studies applied a wait-list
control design; future research investigating different settings
and study designs (eg, combined use of IMI and face-to-face
CBT or evaluation against another mental health IMI) could
yield valuable results on the effectiveness of IMIs against grief
symptoms. Although the studies discussed in this review relied
on self-reported data on symptoms of grief, PTSS, and
depression, further investigations using clinical interviews to
assess change in symptom load and symptom severity could
further elucidate our knowledge on the effectiveness of IMIs.
Respective analyses could yield valuable information as, in a
systematic review, the effectiveness of face-to-face interventions
was found to be related to symptom severity at baseline [22].

Limitations
Certain limitations need to be pointed out when interpreting our
findings. Most participants in the included studies were women;
therefore, we can only make limited assumptions about the
effectiveness of the treatments for men. Recent reviews and
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meta-analyses have reported that men and women are equally
affected by prolonged grief following natural or unnatural losses
[20,51], highlighting the need for interventions for both men
and women. Although some interventions were specifically
targeted at women (eg, interventions aimed at grief after
pregnancy loss), the effectiveness of IMIs for grief after
bereavement in men remains an unsettled question. Beyond
that, the level of education was comparatively high in the
included studies, possibly indicating selection bias. Future trials
might consider a wider variety of recruitment strategies to
achieve more gender-balanced samples and a greater diversity
of education levels, possibly increasing the generalizability of
the results. Furthermore, this review and meta-analysis relied
on a relatively small number of studies with partially very small
sample sizes, stressing the need for further RCTs assessing the
effectiveness of IMIs for grief after bereavement.

Conclusions
Our review provides evidence for the potential of IMIs as a safe
and effective approach for treating symptoms of grief,
depression, and posttraumatic stress after bereavement. Owing

to the low cost and high accessibility, IMIs could benefit a large
number of individuals experiencing grief after the loss of a
significant other. With the inclusion of conditions such as
persistent complex bereavement disorder or prolonged grief
disorder in the Diagnostic and Statistical Manual of Mental
Disorders and the International Statistical Classification of
Diseases and Related Health Problems, awareness of the
potential of IMIs targeting grief after bereavement should be
raised among clinicians and decision makers in mental health
care.

The proof of effectiveness provided by RCTs is a central
prerequisite for the implementation of new treatments in health
care systems. The evidence reported in this review might
therefore contribute to the advancement of IMIs for grief in
bereaved individuals and their certification and implementation
in routine care in the future. Further studies are warranted to
deepen our knowledge on what makes IMIs successful for which
populations of bereaved individuals and on the needs and
preferences of users. This could contribute to improved care for
and well-being of those experiencing grief after bereavement.

 

Acknowledgments
This publication is part of the AgE-health.de-Study and was funded by the German Federal Ministry of Education and Research
(01GY1613). The German Federal Ministry of Education and Research had no role in the design, execution, and analyses of this
review or in the decision to submit the results. The authors kindly acknowledge the support from Leipzig University within the
program of Open Access Publishing.

Authors' Contributions
M Luppa, M Löbner, and SGRH conceptualized the study. M Luppa and CS performed the systematic literature search and
identified eligible studies. M Luppa, CS, and AEZ extracted the data. AEZ and M Luppa systematically assessed the quality of
the included studies, drafted and revised the manuscript, and conducted the meta-analysis and interpreted the data. M Löbner,
JS, AP, and SGRH contributed to the manuscript and revised it for intellectual content. All authors read and approved the final
version of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Search strategy.
[DOCX File , 1150 KB - mental_v8i12e29661_app1.docx ]

Multimedia Appendix 2
Description of study samples.
[DOCX File , 26 KB - mental_v8i12e29661_app2.docx ]

Multimedia Appendix 3
Study characteristics.
[DOCX File , 42 KB - mental_v8i12e29661_app3.docx ]

Multimedia Appendix 4
Meta-regression analysis for grief, posttraumatic stress symptoms, and depression.
[DOCX File , 30 KB - mental_v8i12e29661_app4.docx ]

Multimedia Appendix 5

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e29661 | p.107https://mental.jmir.org/2021/12/e29661
(page number not for citation purposes)

Zuelke et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mental_v8i12e29661_app1.docx&filename=4fac02edba9432a9c18e1f5eafff324c.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app1.docx&filename=4fac02edba9432a9c18e1f5eafff324c.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app2.docx&filename=cf8ceb144b4dc5fd66bf668527811ccf.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app2.docx&filename=cf8ceb144b4dc5fd66bf668527811ccf.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app3.docx&filename=6e4a148a3a5fff3266fa9da5c5c3eff0.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app3.docx&filename=6e4a148a3a5fff3266fa9da5c5c3eff0.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app4.docx&filename=e23e49c6b14e1406ade77a396a58a284.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app4.docx&filename=e23e49c6b14e1406ade77a396a58a284.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


Risk of bias assessment for individual included studies.
[DOCX File , 18 KB - mental_v8i12e29661_app5.docx ]

References
1. Klein JP, Knaevelsrud C, Bohus M, Ebert DD, Gerlinger G, Günther K, et al. Internet-based self-management interventions

: quality criteria for their use in prevention and treatment of mental disorders. Nervenarzt 2018 Nov 20;89(11):1277-1286.
[doi: 10.1007/s00115-018-0591-4] [Medline: 30128736]

2. Richards D, Duffy D, Burke J, Anderson M, Connell S, Timulak L. Supported internet-delivered cognitive behavior treatment
for adults with severe depressive symptoms: a secondary analysis. JMIR Ment Health 2018 Oct 02;5(4):e10204 [FREE
Full text] [doi: 10.2196/10204] [Medline: 30279154]

3. Twomey C, O'Reilly G, Meyer B. Effectiveness of an individually-tailored computerised CBT programme (Deprexis) for
depression: a meta-analysis. Psychiatry Res 2017 Oct;256:371-377. [doi: 10.1016/j.psychres.2017.06.081] [Medline:
28686935]

4. Karyotaki E, Ebert DD, Donkin L, Riper H, Twisk J, Burger S, et al. Do guided internet-based interventions result in
clinically relevant changes for patients with depression? An individual participant data meta-analysis. Clin Psychol Rev
2018 Jul;63:80-92. [doi: 10.1016/j.cpr.2018.06.007] [Medline: 29940401]

5. Morgan C, Mason E, Newby JM, Mahoney AE, Hobbs MJ, McAloon J, et al. The effectiveness of unguided internet
cognitive behavioural therapy for mixed anxiety and depression. Internet Interv 2017 Dec;10:47-53 [FREE Full text] [doi:
10.1016/j.invent.2017.10.003] [Medline: 30135752]

6. Morris J, Firkins A, Millings A, Mohr C, Redford P, Rowe A. Internet-delivered cognitive behavior therapy for anxiety
and insomnia in a higher education context. Anxiety Stress Coping 2016 Jul;29(4):415-431. [doi:
10.1080/10615806.2015.1058924] [Medline: 26079158]

7. Lange A, van de Ven JP, Schrieken B. Interapy: treatment of post-traumatic stress via the internet. Cogn Behav Ther
2003;32(3):110-124. [doi: 10.1080/16506070302317] [Medline: 16291543]

8. Sijbrandij M, Kunovski I, Cuijpers P. Effectiveness of internet-delivered cognitive behavioral therapy for posttraumatic
stress disorder: a systematic review and meta-analysis. Depress Anxiety 2016 Sep;33(9):783-791. [doi: 10.1002/da.22533]
[Medline: 27322710]

9. Spence J, Titov N, Dear BF, Johnston L, Solley K, Lorian C, et al. Randomized controlled trial of internet-delivered cognitive
behavioral therapy for posttraumatic stress disorder. Depress Anxiety 2011 Jul;28(7):541-550. [doi: 10.1002/da.20835]
[Medline: 21721073]

10. Stein J, Röhr S, Luck T, Löbner M, Riedel-Heller S. Indication and evidence of internationally developed online coaches
as intervention for mental illness - a meta-review. Psychiatr Prax 2018 Jan;45(1):7-15. [doi: 10.1055/s-0043-117050]
[Medline: 28851002]

11. Andersson G, Carlbring P, Berger T, Almlöv J, Cuijpers P. What makes internet therapy work? Cogn Behav Ther
2009;38(Suppl 1):55-60. [doi: 10.1080/16506070902916400] [Medline: 19675956]

12. Schröder J, Berger T, Westermann S, Klein JP, Moritz S. Internet interventions for depression: new developments. Dialogues
Clin Neurosci 2016 Jun;18(2):203-212 [FREE Full text] [doi: 10.31887/DCNS.2016.18.2/jschroeder] [Medline: 27489460]

13. Rochlen AB, Zack JS, Speyer C. Online therapy: review of relevant definitions, debates, and current empirical support. J
Clin Psychol 2004 Mar;60(3):269-283. [doi: 10.1002/jclp.10263] [Medline: 14981791]

14. Lau PL, Jaladin RA, Abdullah HS. Understanding the two sides of online counseling and their ethical and legal ramifications.
Procedia Soc Behav Sci 2013 Nov;103:1243-1251. [doi: 10.1016/j.sbspro.2013.10.453]

15. Löbner M, Stein J, Rechenberg T, Förster F, Dorow M, Keller J, et al. User acceptance of an online-intervention for
improving depressive symptoms in adults with obesity - results of a pilot study. Psychiatr Prax 2019 Nov;46(8):451-459.
[doi: 10.1055/a-0956-3775] [Medline: 31412371]

16. Lammer K. Trauer Verstehen. Berlin, Heidelberg: Springer; 2014.
17. Lindemann E. Symptomatology and management of acute grief. AJP 1944 Sep;101(2):141-148. [doi: 10.1176/ajp.101.2.141]
18. Prigerson HG, Horowitz MJ, Jacobs SC, Parkes CM, Aslan M, Goodkin K, et al. Prolonged grief disorder: psychometric

validation of criteria proposed for DSM-V and ICD-11. PLoS Med 2009 Aug;6(8):e1000121 [FREE Full text] [doi:
10.1371/journal.pmed.1000121] [Medline: 19652695]

19. Johannsen M, Damholdt M, Zachariae R, Lundorff M, Farver-Vestergaard I, O'Connor M. Psychological interventions for
grief in adults: a systematic review and meta-analysis of randomized controlled trials. J Affect Disord 2019 Jun 15;253:69-86.
[doi: 10.1016/j.jad.2019.04.065] [Medline: 31029856]

20. Lundorff M, Holmgren H, Zachariae R, Farver-Vestergaard I, O'Connor M. Prevalence of prolonged grief disorder in adult
bereavement: a systematic review and meta-analysis. J Affect Disord 2017 Apr 01;212:138-149. [doi:
10.1016/j.jad.2017.01.030] [Medline: 28167398]

21. Andriessen K, Krysinska K, Hill NT, Reifels L, Robinson J, Reavley N, et al. Effectiveness of interventions for people
bereaved through suicide: a systematic review of controlled studies of grief, psychosocial and suicide-related outcomes.
BMC Psychiatry 2019 Jan 30;19(1):49 [FREE Full text] [doi: 10.1186/s12888-019-2020-z] [Medline: 30700267]

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e29661 | p.108https://mental.jmir.org/2021/12/e29661
(page number not for citation purposes)

Zuelke et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mental_v8i12e29661_app5.docx&filename=ad0ac23df899ddfea0dafd8f188f1fed.docx
https://jmir.org/api/download?alt_name=mental_v8i12e29661_app5.docx&filename=ad0ac23df899ddfea0dafd8f188f1fed.docx
http://dx.doi.org/10.1007/s00115-018-0591-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30128736&dopt=Abstract
https://mental.jmir.org/2018/4/e10204/
https://mental.jmir.org/2018/4/e10204/
http://dx.doi.org/10.2196/10204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30279154&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2017.06.081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28686935&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2018.06.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29940401&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(17)30012-X
http://dx.doi.org/10.1016/j.invent.2017.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30135752&dopt=Abstract
http://dx.doi.org/10.1080/10615806.2015.1058924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26079158&dopt=Abstract
http://dx.doi.org/10.1080/16506070302317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16291543&dopt=Abstract
http://dx.doi.org/10.1002/da.22533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27322710&dopt=Abstract
http://dx.doi.org/10.1002/da.20835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21721073&dopt=Abstract
http://dx.doi.org/10.1055/s-0043-117050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28851002&dopt=Abstract
http://dx.doi.org/10.1080/16506070902916400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19675956&dopt=Abstract
http://europepmc.org/abstract/MED/27489460
http://dx.doi.org/10.31887/DCNS.2016.18.2/jschroeder
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27489460&dopt=Abstract
http://dx.doi.org/10.1002/jclp.10263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14981791&dopt=Abstract
http://dx.doi.org/10.1016/j.sbspro.2013.10.453
http://dx.doi.org/10.1055/a-0956-3775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31412371&dopt=Abstract
http://dx.doi.org/10.1176/ajp.101.2.141
https://dx.plos.org/10.1371/journal.pmed.1000121
http://dx.doi.org/10.1371/journal.pmed.1000121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19652695&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2019.04.065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31029856&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2017.01.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28167398&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-019-2020-z
http://dx.doi.org/10.1186/s12888-019-2020-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30700267&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. Currier JM, Neimeyer RA, Berman JS. The effectiveness of psychotherapeutic interventions for bereaved persons: a
comprehensive quantitative review. Psychol Bull 2008 Sep;134(5):648-661. [doi: 10.1037/0033-2909.134.5.648] [Medline:
18729566]

23. Currow DC, Allen K, Plummer J, Aoun S, Hegarty M, Abernethy AP. Bereavement help-seeking following an 'expected'
death: a cross-sectional randomised face-to-face population survey. BMC Palliat Care 2008 Dec 14;7:19 [FREE Full text]
[doi: 10.1186/1472-684X-7-19] [Medline: 19077297]

24. Provini C, Everett JR, Pfeffer CR. Adults mourning suicide: self-reported concerns about bereavement, needs for assistance,
and help-seeking behavior. Death Stud 2000;24(1):1-19. [doi: 10.1080/074811800200667] [Medline: 10915444]

25. Breen LJ, Moullin JC. The value of implementation science in bridging the evidence gap in bereavement care. Death Stud
2020 Apr 06:1-9. [doi: 10.1080/07481187.2020.1747572] [Medline: 32250203]

26. Luppa M, Löbner M, Pabst A, Schlapke C, Stein J, Riedel-Heller SG. Effectiveness and feasibility of internet-based and
mobile-based interventions for individuals experiencing bereavement: a systematic review protocol. BMJ Open 2020 Apr
22;10(4):e036034 [FREE Full text] [doi: 10.1136/bmjopen-2019-036034] [Medline: 32327480]

27. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, GRADE Working Group. GRADE: an emerging
consensus on rating quality of evidence and strength of recommendations. BMJ 2008 Apr 26;336(7650):924-926 [FREE
Full text] [doi: 10.1136/bmj.39489.470347.AD] [Medline: 18436948]

28. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med 2009 Jul 21;6(7):e1000097 [FREE Full text] [doi:
10.1371/journal.pmed.1000097] [Medline: 19621072]

29. Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, Cochrane Bias Methods Group, Cochrane Statistical
Methods Group. The Cochrane Collaboration's tool for assessing risk of bias in randomised trials. BMJ 2011 Oct 18;343:d5928
[FREE Full text] [doi: 10.1136/bmj.d5928] [Medline: 22008217]

30. Kidholm K, Ekeland AG, Jensen LK, Rasmussen J, Pedersen CD, Bowes A, et al. A model for assessment of telemedicine
applications: mast. Int J Technol Assess Health Care 2012 Jan;28(1):44-51. [doi: 10.1017/S0266462311000638] [Medline:
22617736]

31. Borenstein M, Hedges L, Higgins J, Rothstein H. Introduction to Meta-Analysis. Oxford: John Wiley & Sons; 2011.
32. Cohen J. Statistical power analysis for the behavioral sciences. New York: Academic Press; 2013.
33. Kersting A, Dölemeyer R, Steinig J, Walter F, Kroker K, Baust K, et al. Brief internet-based intervention reduces

posttraumatic stress and prolonged grief in parents after the loss of a child during pregnancy: a randomized controlled trial.
Psychother Psychosom 2013;82(6):372-381. [doi: 10.1159/000348713] [Medline: 24061387]

34. Kersting A, Kroker K, Schlicht S, Baust K, Wagner B. Efficacy of cognitive behavioral internet-based therapy in parents
after the loss of a child during pregnancy: pilot data from a randomized controlled trial. Arch Womens Ment Health 2011
Dec;14(6):465-477. [doi: 10.1007/s00737-011-0240-4] [Medline: 22006106]

35. Eisma MC, Boelen PA, van den Bout J, Stroebe W, Schut HA, Lancee J, et al. Internet-based exposure and behavioral
activation for complicated grief and rumination: a randomized controlled trial. Behav Ther 2015 Nov;46(6):729-748. [doi:
10.1016/j.beth.2015.05.007] [Medline: 26520217]

36. Wagner B, Knaevelsrud C, Maercker A. Internet-based cognitive-behavioral therapy for complicated grief: a randomized
controlled trial. Death Stud 2006 Jun;30(5):429-453. [doi: 10.1080/07481180600614385] [Medline: 16610157]

37. Wagner B, Maercker A. A 1.5-year follow-up of an internet-based intervention for complicated grief. J Trauma Stress 2007
Aug;20(4):625-629. [doi: 10.1002/jts.20230] [Medline: 17721955]

38. Dominick SA, Irvine AB, Beauchamp N, Seeley JR, Nolen-Hoeksema S, Doka KJ, et al. An internet tool to normalize
grief. Omega (Westport) 2009;60(1):71-87 [FREE Full text] [doi: 10.2190/om.60.1.d] [Medline: 20039532]

39. van der Houwen K, Schut H, van den Bout J, Stroebe M, Stroebe W. The efficacy of a brief internet-based self-help
intervention for the bereaved. Behav Res Ther 2010 May;48(5):359-367. [doi: 10.1016/j.brat.2009.12.009] [Medline:
20070953]

40. Litz BT, Schorr Y, Delaney E, Au T, Papa A, Fox AB, et al. A randomized controlled trial of an internet-based
therapist-assisted indicated preventive intervention for prolonged grief disorder. Behav Res Ther 2014 Oct;61:23-34 [FREE
Full text] [doi: 10.1016/j.brat.2014.07.005] [Medline: 25113524]

41. Brodbeck J, Berger T, Biesold N, Rockstroh F, Znoj HJ. Evaluation of a guided internet-based self-help intervention for
older adults after spousal bereavement or separation/divorce: a randomised controlled trial. J Affect Disord 2019 Jun
01;252:440-449. [doi: 10.1016/j.jad.2019.04.008] [Medline: 31003114]

42. Klinitzke G, Dölemeyer R, Steinig J, Wagner B, Kersting A. Internetbasierte Therapie nach Verlust eines Kindes in der
Schwangerschaft - Einfluss sozialer Unterstützung auf die Verarbeitung des Verlusts. Verhaltenstherapie 2013;23(3):181-188.
[doi: 10.1159/000354908]

43. Kriz D, Nübling R, Steffanowski A, Wittmann W, Schmidt J. Patientenzufriedenheit in der stationären Rehabilitation:
Psychometrische Reanalyse des ZUF-8 auf der Basis multizentrischer Stichproben verschiedener Indikation. Zeitschrift
für medizinische Psychologie 2008;17(2-3):67-79.

44. Spuij M, van Londen-Huiberts A, Boelen PA. Cognitive-behavioral therapy for prolonged grief in children: feasibility and
multiple baseline study. Cogn Behav Pract 2013 Aug;20(3):349-361. [doi: 10.1016/j.cbpra.2012.08.002]

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e29661 | p.109https://mental.jmir.org/2021/12/e29661
(page number not for citation purposes)

Zuelke et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1037/0033-2909.134.5.648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18729566&dopt=Abstract
https://bmcpalliatcare.biomedcentral.com/articles/10.1186/1472-684X-7-19
http://dx.doi.org/10.1186/1472-684X-7-19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19077297&dopt=Abstract
http://dx.doi.org/10.1080/074811800200667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10915444&dopt=Abstract
http://dx.doi.org/10.1080/07481187.2020.1747572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32250203&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=32327480
http://dx.doi.org/10.1136/bmjopen-2019-036034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32327480&dopt=Abstract
http://europepmc.org/abstract/MED/18436948
http://europepmc.org/abstract/MED/18436948
http://dx.doi.org/10.1136/bmj.39489.470347.AD
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18436948&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
http://europepmc.org/abstract/MED/22008217
http://dx.doi.org/10.1136/bmj.d5928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22008217&dopt=Abstract
http://dx.doi.org/10.1017/S0266462311000638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22617736&dopt=Abstract
http://dx.doi.org/10.1159/000348713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24061387&dopt=Abstract
http://dx.doi.org/10.1007/s00737-011-0240-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22006106&dopt=Abstract
http://dx.doi.org/10.1016/j.beth.2015.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26520217&dopt=Abstract
http://dx.doi.org/10.1080/07481180600614385
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16610157&dopt=Abstract
http://dx.doi.org/10.1002/jts.20230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17721955&dopt=Abstract
http://europepmc.org/abstract/MED/20039532
http://dx.doi.org/10.2190/om.60.1.d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20039532&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2009.12.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20070953&dopt=Abstract
http://europepmc.org/abstract/MED/25113524
http://europepmc.org/abstract/MED/25113524
http://dx.doi.org/10.1016/j.brat.2014.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25113524&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2019.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31003114&dopt=Abstract
http://dx.doi.org/10.1159/000354908
http://dx.doi.org/10.1016/j.cbpra.2012.08.002
http://www.w3.org/Style/XSL
http://www.renderx.com/


45. Wagner B, Rosenberg N, Hofmann L, Maass U. Web-based bereavement care: a systematic review and meta-analysis.
Front Psychiatry 2020 Jun 24;11:525 [FREE Full text] [doi: 10.3389/fpsyt.2020.00525] [Medline: 32670101]

46. Malgaroli M, Maccallum F, Bonanno GA. Symptoms of persistent complex bereavement disorder, depression, and PTSD
in a conjugally bereaved sample: a network analysis. Psychol Med 2018 Oct;48(14):2439-2448. [doi:
10.1017/S0033291718001769] [Medline: 30017007]

47. Löbner M, Pabst A, Stein J, Dorow M, Matschinger H, Luppa M, et al. Computerized cognitive behavior therapy for patients
with mild to moderately severe depression in primary care: a pragmatic cluster randomized controlled trial (@ktiv). J Affect
Disord 2018 Oct 01;238:317-326. [doi: 10.1016/j.jad.2018.06.008] [Medline: 29902736]

48. Kersting A, Kroker K, Steinhard J, Hoernig-Franz I, Wesselmann U, Luedorff K, et al. Psychological impact on women
after second and third trimester termination of pregnancy due to fetal anomalies versus women after preterm birth--a
14-month follow up study. Arch Womens Ment Health 2009 Aug;12(4):193-201. [doi: 10.1007/s00737-009-0063-8]
[Medline: 19266250]

49. Engelhard IM, van den Hout MA, Arntz A. Posttraumatic stress disorder after pregnancy loss. Gen Hosp Psychiatry
2001;23(2):62-66. [doi: 10.1016/s0163-8343(01)00124-4] [Medline: 11313072]

50. Jordan JR, Neimeyer RA. Does grief counseling work? Death Stud 2003 Nov;27(9):765-786. [doi: 10.1080/713842360]
[Medline: 14577426]

51. Djelantik A, Smid GE, Mroz A, Kleber RJ, Boelen PA. The prevalence of prolonged grief disorder in bereaved individuals
following unnatural losses: systematic review and meta regression analysis. J Affect Disord 2020 Mar 15;265:146-156.
[doi: 10.1016/j.jad.2020.01.034] [Medline: 32090736]

Abbreviations
CBT: cognitive behavioral therapy
DGPPN: Deutsche Gesellschaft für Psychiatrie und Psychotherapie, Psychosomatik und Nervenheilkunde (German
Association for Psychiatry, Psychotherapy, and Pschosomatics)
GRADE: Grading of Recommendations, Assessment, Development, and Evaluations
IMI: internet- and mobile-based intervention
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PTSS: posttraumatic stress symptoms
RCT: randomized controlled trial

Edited by J Torous; submitted 15.04.21; peer-reviewed by J Brodbeck, L Costantini; comments to author 16.08.21; revised version
received 23.08.21; accepted 23.08.21; published 08.12.21.

Please cite as:
Zuelke AE, Luppa M, Löbner M, Pabst A, Schlapke C, Stein J, Riedel-Heller SG
Effectiveness and Feasibility of Internet-Based Interventions for Grief After Bereavement: Systematic Review and Meta-analysis
JMIR Ment Health 2021;8(12):e29661
URL: https://mental.jmir.org/2021/12/e29661 
doi:10.2196/29661
PMID:34889769

©Andrea E Zuelke, Melanie Luppa, Margrit Löbner, Alexander Pabst, Christine Schlapke, Janine Stein, Steffi G Riedel-Heller.
Originally published in JMIR Mental Health (https://mental.jmir.org), 08.12.2021. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Mental Health, is properly
cited. The complete bibliographic information, a link to the original publication on https://mental.jmir.org/, as well as this copyright
and license information must be included.

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e29661 | p.110https://mental.jmir.org/2021/12/e29661
(page number not for citation purposes)

Zuelke et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://doi.org/10.3389/fpsyt.2020.00525
http://dx.doi.org/10.3389/fpsyt.2020.00525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32670101&dopt=Abstract
http://dx.doi.org/10.1017/S0033291718001769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30017007&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2018.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29902736&dopt=Abstract
http://dx.doi.org/10.1007/s00737-009-0063-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19266250&dopt=Abstract
http://dx.doi.org/10.1016/s0163-8343(01)00124-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11313072&dopt=Abstract
http://dx.doi.org/10.1080/713842360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14577426&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2020.01.034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32090736&dopt=Abstract
https://mental.jmir.org/2021/12/e29661
http://dx.doi.org/10.2196/29661
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34889769&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Review

Sharing Clinical Notes and Electronic Health Records With People
Affected by Mental Health Conditions: Scoping Review

Julian Schwarz1,2*, MD; Annika Bärkås3*, MSc; Charlotte Blease4, PhD; Lorna Collins5, PhD; Maria Hägglund3, PhD;

Sarah Markham6, PhD; Stefan Hochwarter2,7, MSc
1Department of Psychiatry and Psychotherapy, Immanuel Klinik Rüdersdorf, Brandenburg Medical School Theodor Fontane, Rüdersdorf, Germany
2Center for Health Services Research, Brandenburg Medical School Theodor Fontane, Rüdersdorf, Germany
3Department of Women’s and Children’s Health, Uppsala University, Uppsala, Sweden
4General Medicine and Primary Care, Beth Israel Deaconess Medical Center, Boston, MA, United States
5Social Science Research Unit, University College London, London, United Kingdom
6Department of Biostatistics & Health Informatics, Institute of Psychiatry, Psychology & Neuroscience, King’s College London, London, United
Kingdom
7Department of Computer Science, Norwegian University of Science and Technology, Trondheim, Norway
*these authors contributed equally

Corresponding Author:
Julian Schwarz, MD
Department of Psychiatry and Psychotherapy
Immanuel Klinik Rüdersdorf
Brandenburg Medical School Theodor Fontane
Seebad 82/83
Rüdersdorf, 15562
Germany
Phone: 49 17622652628
Email: julian.schwarz@mhb-fontane.de

Abstract

Background: Electronic health records (EHRs) are increasingly implemented internationally, whereas digital sharing of EHRs
with service users (SUs) is a relatively new practice. Studies of patient-accessible EHRs (PAEHRs)—often referred to as open
notes—have revealed promising results within general medicine settings. However, studies carried out in mental health care
(MHC) settings highlight several ethical and practical challenges that require further exploration.

Objective: This scoping review aims to map available evidence on PAEHRs in MHC. We seek to relate findings with research
from other health contexts, to compare different stakeholders’ perspectives, expectations, actual experiences with PAEHRs, and
identify potential research gaps.

Methods: A systematic scoping review was performed using 6 electronic databases. Studies that focused on the digital sharing
of clinical notes or EHRs with people affected by mental health conditions up to September 2021 were included. The Mixed
Methods Appraisal Tool was used to assess the quality of the studies. The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) Extension for Scoping Reviews guided narrative synthesis and reporting of findings.

Results: Of the 1034 papers screened, 31 were included in this review. The studies used mostly qualitative methods or surveys
and were predominantly published after 2018 in the United States. PAEHRs were examined in outpatient (n=29) and inpatient
settings (n=11), and a third of all research was conducted in Veterans Affairs Mental Health. Narrative synthesis allowed the
integration of findings according to the different stakeholders. First, SUs reported mainly positive experiences with PAEHRs,
such as increased trust in their clinician, health literacy, and empowerment. Negative experiences were related to inaccurate notes,
disrespectful language use, or uncovering of undiscussed diagnoses. Second, for health care professionals, concerns outweigh
the benefits of sharing EHRs, including an increased clinical burden owing to more documentation efforts and possible harm
triggered by reading the notes. Third, care partners gained a better understanding of their family members’ mental problems and
were able to better support them when they had access to their EHR. Finally, policy stakeholders and experts addressed ethical
challenges and recommended the development of guidelines and trainings to better prepare both clinicians and SUs on how to
write and read notes.
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Conclusions: PAEHRs in MHC may strengthen user involvement, patients’autonomy, and shift medical treatment to a coproduced
process. Acceptance issues among health care professionals align with the findings from general health settings. However, the
corpus of evidence on digital sharing of EHRs with people affected by mental health conditions is limited. Above all, further
research is needed to examine the clinical effectiveness, efficiency, and implementation of this sociotechnical intervention.

(JMIR Ment Health 2021;8(12):e34170)   doi:10.2196/34170

KEYWORDS

electronic health record; open notes; user involvement; patient advocacy; patient portal; patient rights; collaborative health care;
participation; coproduction; system transformation; health care reform

Introduction

Background
Electronic health records (EHRs) are implemented throughout
health care as important tools for documenting and coordinating
care within and across health care provider organizations. In
the past 2 decades, secure patient portals have provided service
users (SUs) opportunities to access certain information from
the EHR and interact with health care providers. Administrative
functions, such as appointment booking and prescription
renewals, are common, but giving SUs access to the full clinical
content of the EHR has been more controversial.

Although patient-accessible EHRs (PAEHRs) contain many
different types of information [1], one of the more disputed
functions has been providing SUs access to clinical notes or
narrative visit reports. This practice is often referred to as open
notes [2,3]. Open notes can be considered an essential part of
any PAEHR. In some countries, for example, in Sweden [4],
Norway [5], Finland [6], and Estonia [7], nationwide PAEHR
services, including open notes, are offered to most adult citizens.

The legislation for giving SUs access to their EHRs is in place
in many countries. In the European Union, most of the member
states provide patients access to their EHRs; however, the level
of access varies between member states. Legally, the SUs’
access to the EHR is usually covered by general data protection
rules [8]. In the United States, since April 2021, a new federal
rule mandates that all patients be offered access to their EHRs,
including the narrative notes written by clinicians [9]. Notably,
this rule encompasses the sharing of notes in psychiatry but
excludes psychotherapy notes [10].

However, the sharing of mental health notes remains
controversial. Health care professionals (HCPs) may be unclear
when it is appropriate to close access or to hide aspects of
documentation from patients. For example, in the United States,
information blocking is permitted if doing so “will substantially
reduce the risk of harm” to an SU or another person [11]. It is
at the discretion of licensed HCPs to determine what constitutes
a substantial risk in the context of a current or prior
clinician-patient relationship. In such cases, the rules specify
that risks must reach a clinical threshold well beyond the patient
being upset [10]. However, as noted, these rules leave
considerable latitude for interpretation, and so far, there are no
clear procedures for monitoring or auditing clinicians’decisions
[12].

Moreover, beyond legal rulings, many HCPs report concern
that SUs will become anxious or confused if they are offered

access to their PAEHR [3,13]. HCPs also report concerns that
providing access to SUs will reduce clinicians’ autonomy
[14-17] and encroach on the quality of documentation [5,13-20].
Fears about additional workplace burdens [13,14,16-18,21,22],
increased time spent responding to SUs’ anxieties, or
misunderstandings about their clinical documentation
[13,14,16,17,23] are additional concerns.

To date, between 2012 and 2021, 7 reviews have explored the
effects of PAEHRs [24-30]. In 2020, a systematic review and
meta-analysis found that adult patients’ access to EHRs was
effective in reducing hemoglobin A1c levels and could improve
patient safety. However, the authors concluded that more
methodologically robust studies were necessary to increase
meta-analytic power and to evaluate the effects of access in
different health care domains [30]. Similarly, in 2021, a
Cochrane database systematic review found that the effects of
patient access compared with usual care were uncertain [25].

In mental health, sharing SUs’ health records and the use of
PAEHRs are also topics for further development and research.
Although the implementation of PAEHR in mental health is
similar to other health care domains, the perspectives,
expectations, and experience in mental health can be of different
natures. For example, the fear of unexpected consequences led
to a shadow record in Norway [5]. Several studies have further
identified that within mental health, there are strong divergent
views, expectations, and concerns based on either the SUs’
conditions or the HCPs’ professional role, with psychiatrists
holding the most negative attitude toward open mental health
notes [5,13,17,20]. We also observed that many studies focused
on whether the use of PAEHR can be harmful to SUs; this theme
will be discussed in the Special Challenges in MHC section in
more detail.

Context and Scope for the Review
This is the first review to evaluate studies of PAEHR specifically
among SUs affected by mental health conditions. In light of the
new ruling in the United States and advances in patient access
in the Nordic countries, evaluating the effects of PAEHR in
mental health care (MHC) is particularly timely. As previous
publications have stressed, PAEHR in MHC raises new practice
dilemmas [10,31] but might also offer new opportunities to
empower patients [32]. In the era of transparency, HCPs must
now balance respect for patient autonomy and open and
transparent information disclosures with duties to prevent patient
harm. Persons with mental health conditions represent a
vulnerable patient population, and there may be the potential
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to exacerbate perceptions of stigmatization or undermine the
therapeutic alliance.

Objectives
Considering the urgent need for greater clarity regarding best
practices in this domain, our goal was to initiate a scoping
review to explore what is understood about the effects of
PAEHR among SUs, care partners, and HCPs. The study
objective was to map the available findings on sharing EHRs
with SUs affected by mental health conditions. Hence, we map
the key concepts underlying the research area, (ie, mental health
and neighboring fields) with the available evidence. The
following research question is examined in detail: What is
known from the existing literature about sharing EHRs or
clinical notes with people affected by a mental health condition?

Methods

Scoping Review
Compared with the systematic review method, which is guided
by a strongly focused research question, a scoping review aims
to open up the spectrum of the available evidence on a relatively
new field of research, so that its breadth and depth become
visible [33]. A systematic scoping review was considered highly
appropriate because of the lack of systematic reviews on the
research topic and the exploratory nature of our research
question.

The methodological framework for scoping reviews proposed
by Arksey and O’Malley [33], its further development by Levac
et al [34], and the Johanna Briggs Institute guidance on

conducting systematic scoping reviews were applied in this
work [35]. Accordingly, the following steps were performed:
(1) identifying the research question; (2) identifying relevant
studies; (3) study selection; (4) charting the data; and (5)
collating, summarizing, and reporting the results, and
consultation with stakeholders on how to report and integrate
the study findings. As specified by Arksey and O’Malley, at
least 2 reviewers (JS, AB, and SH) were involved in the study
selection and analysis. To ensure reproducibility and traceability,
a scoping review was carried out and prepared according to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) Extension for Scoping Reviews checklist
to report our results (Multimedia Appendix 1) [33,34,36].

Information Sources and Search Strategy
A literature search was conducted on April 16, 2021, and
updated on October 2, 2021. A title and abstract search were
carried out in 6 electronic literature databases: MEDLINE,
Embase, Scopus, PsycINFO, Web of Science, and Google
Scholar. The research question was based on three key concepts:
(1) EHR, (2) sharing EHR with SUs, and (3) Mental Health,
which were combined with the Boolean AND (Textbox 1). The
search terms were adapted according to different databases.
Subsequently, references of the found papers were scanned
backward to find prior work that should be considered for the
research topic [37]. This was followed by another forward search
using Google Scholar to identify papers that cite the papers
included in the review so far. Finally, in accordance with
Haddaway et al [38], Google Scholar was used to track down
gray literature.

Textbox 1. Key concepts of the search strategy.

Electronic health record search string

• “open notes” OR “opennotes” OR “patient portal” OR “health record” OR “patient record” OR “psychiatric record” OR “clinical record” OR
“health notes” OR “visit notes” OR “clinical notes” OR “psychotherapy notes”

Sharing electronic health records with service users search string

• Access OR show OR open OR share OR read OR engage OR participate OR participation

Mental health search string

• Mental OR psych*

Eligibility Criteria
Inclusion and exclusion criteria (Textbox 2) were informed by
the review process and were applied at the study selection stage.
All studies were included in the review as long as the
participants were involved in the process of sharing EHRs or

were affected by mental health conditions. This included not
only SUs and medical staff, but also stakeholders from
administration, information technology, and health policy.
However, only studies that focused on the digital sharing of
health records with SUs were selected. Purely paper-based
sharing of medical files was set as an exclusion criterion.
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Textbox 2. Inclusion and exclusion criteria.

Inclusion criteria

• Studies published up to September 30, 2021

• Studies in English

• No restrictions on the type of study

• Studies containing original empirical data

• Studies on service users affected by a mental health condition (>18 years)

• Studies on care partners or family members of people affected by a mental health condition

• Studies on health care providers

• Studies on policy stakeholders

• All health care settings

• No location restrictions

Exclusion criteria

• Gray data (Websites, tweets, and blogs)

• Paper-based sharing of patient files

• Pediatric and adolescent health care settings

Because people affected by mental health issues are treated at
several other institutions in addition to psychiatric facilities (eg,
outpatient psychotherapists and primary care by general
practitioners), where sharing EHRs are also a common
practice—at least in some countries—it was decided not to
narrow down the search to individual medical specialties but
to include all areas in which people affected by mental health
conditions are treated.

All study types and designs were considered in this review.
Search criteria were designed to include formally published
peer-reviewed articles and selected grey literature (eg,
dissertations and book chapters) as long as they contain original
empirical data. Gray data such as websites, tweets, and blog
posts were excluded. Studies conducted up to the end of
September 2021 were eligible for inclusion.

Selection of Studies
The search results were exported from the respective search
engines, merged in a Microsoft Excel table (columns: author,
year, title, and abstract), and duplicate entries were removed.
Study titles and abstracts were screened independently by 2
reviewers (JS and SH) using predefined eligibility criteria. To
select mental health populations that were treated outside of
mental health settings, all studies dealing with PAEHRs were
initially selected for title screening. If mental health populations
were named in the abstract, corresponding publications were
included. Papers were excluded when the abstracts were not
available. If it was not possible to decide on the suitability of a
paper based on the abstract, the full text was assessed. The
screening results were then discussed and consented to by the
reviewers. As part of this iterative process, the full texts of the
preselected studies were read. The decision to exclude individual
studies was made at the level of the full text.

Data Extraction and Management
The research team developed a standardized template to extract
and chart relevant data from the included studies
[5,12-23,39-56]. The following parameters were recorded in
detail: reference ID, authors, year, country, design, sample,
participants, treatment setting and medical specialty, study
purpose, and a summary of the results. The data were extracted
by JS and AB, and checked for accuracy and completeness by
CB (see Multimedia Appendix 2 [5,12-23,39-56] for more
information).

Quality Assessment of Studies
The Mixed Methods Appraisal Tool (MMAT) was used to assess
the quality of the included studies [57]. This tool was developed
for quality assessment in systematic reviews that comprise
qualitative, quantitative, and mixed method studies. It was
successfully tested for reliability and efficiency in systematic
reviews [58]. The evaluation of the MMAT is based on criteria
that are specific to the method used and includes the following:
the suitability and rigor of the methods used, control of
confounding factors, minimization of selection bias, and
consideration of limitations. The MMAT grading was carried
out by 2 researchers (AB and JS) independently of one another
and consented to their results. When no agreement could be
reached regarding the assessment, a third researcher (SH) was
consulted. One study was excluded from the analysis owing to
a low-quality score (Results section). Because of the limited
informative value, the mean value of the MMAT of all included
studies was not calculated. Instead, a detailed description of the
quality of the included studies is provided based on the MMAT
grading results. A comprehensive presentation of the individual
ratings of each criterion can be found in Multimedia Appendix
3 [5,12-23,39-56].
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Qualitative Analysis and Synthesis
The results of all included studies were compiled and analyzed.
The results were then analyzed independently by 2 researchers
(AB and JS) using thematic analysis (Braun and Clarke [59]).
In this process, the analytic material was increasingly
summarized, and key themes were identified to organize the
study results. The results of this synthesis process were
discussed and approved by the entire research team.

SUs’ Involvement Statement
The review was neither coproduced nor carried out with the
participation of SUs with lived experience of mental distress or
any form of Patient and Public Involvement. However, after
completion of the review, 2 researchers (LC and SM) with lived
experience were invited to critically comment on the paper from
an SU’s perspective. The commentaries are attached in the
Multimedia Appendix 4.

Results

Study Selection
In total, 1034 records were identified—827 (79.98%) records
from database searching, 207 (20.01%) through other sources
(198 from Google Scholar, 9 through communication with
authors and consultation with experts). After removing
duplicates, 86.46% (894/1034) entries remained for title,
abstract, and keyword screening. This step reduced the selection
by a total of 854 to 40 records that were then subjected to a
full-text eligibility check. Finally, 2.99% (31/1034) of entries
that met the inclusion criteria of this review article were retained.
The study selection process is shown in the PRISMA flow
diagram (Figure 1) adapted from Moher et al [60].

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram adapted from Moher et al [60].

Basic Characteristics of the Body of Evidence
These studies mainly used qualitative methods or surveys. A
randomized controlled trial design was used once among the
observational studies. Instead of well-established outcome

measures, self-developed and unvalidated questionnaires were
predominantly used in the surveys. A comprehensive overview
of the basic parameters of the included studies is presented in
Table 1.
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Table 1. Basic characteristics of the included studies (N=31).a

ReferencesTotal, n (%)Parameter

Study design

[12,15,16,18,21-23,39,50,51]10 (32)Qualitative

[5,13,14,17,40,43,45,48,49]9 (29)Survey

[20,46,47,55]4 (13)Mixed method

[53,54]2 (6)Descriptive

[41,52]2 (6)Cohort

[19,42,44,56]4 (13)Intervention

[44]1 (3)Randomized controlled trial

Publication year

[44]1 (3)2012-2014

[13,15,19,39,47,56]6 (19)2015-2017

[5,14,16-18,20-22,40-43,45,46,49,52-54]18 (58)2018-2020

[12,23,48,50,51,55]6 (19)2021 and onwards

Country

[21]1 (3)Australia

[20,45,56]3 (10)Canada

[23]1 (3)Netherlands

[5]3 (1)Norway

[14,16,17,50,55]5 (16)Sweden

[47,51]2 (6)United Kingdom

[12,13,15,18,19,22,39-44,46,48,49,52-54]8 (58)United States

Study participants

[19,23,39-41,43-49,51-54,56]17 (55)Service users

[39-41,43,52]5 (16)Veterans

[5,13-23,42,53-55]16 (53)Health care professionals

[45]1 (3)Relatives

[12,50]2 (6)Policy stakeholders

Treatment setting

[5,14,16,17,23,45,47,50,52,55,56]11 (35)Inpatient

[5,13-23,39-50,52-56]29 (94)Outpatient

[51]1 (3)Not applicable

Clinical field

[18,46,53,54]4 (13)Psychotherapy

[5,14,16,17,19,20,23,45,47,48,50,55,56]13 (42)Psychiatry

[13,15,22,39-43,52]9 (29)Veterans Affairs Mental Health

[5,21,44,48,49,51]6 (19)Somatic (General practitioner, Primary Care and other)

[12]1 (3)Not applicable

aIndividual papers can be assigned to the various subparameters at the same time, which means that percentages of over 100% can be achieved.

Search Results
The results of the qualitative analysis and synthesis are presented
thematically based on the main categories formed. The identified

categories were as follows: (1) SUs’ experiences of reading
mental health notes (positive and negative), (2) experiences of
care partners, (3) HCPs’ experiences of sharing mental health
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notes (benefits and risks), and (4) views of policy stakeholders
and experts.

SUs’ Experiences

Overview
SUs’ attitudes and experiences toward OpenNotes were
evaluated in about half of the papers. This included whether
reading OpenNotes had any effect on SUs’ MHC, such as if the
patient-clinician relationships were affected. In most papers,
the participants were diagnosed with one or more mental
disorders, such as posttraumatic stress disorder (PTSD)
[22,39-41,43,52], bipolar disorder, psychotic spectrum disorder
[22,39-41,43,48,52-54], personality disorder [40,43,44,47],
substance use disorder [40,43,44,47,52], and major depressive
disorder [22,39,41,43,46,53]. Other mental health issues among
the participants were depression (unclear to what severity or
type) [40,44,52], mild or atypical depression [46], anxiety
disorder [41,43,47,52,53], military sexual trauma [52], and other
mental illnesses within the International Classification of
Disease-10 codes F00-F99 [48]. In 5 papers, mental health
diagnoses or issues were not highlighted [19,45,49,51,56]. The
most frequent care settings were outpatient and inpatient
psychiatry, outpatient veterans’ mental health, outpatient
psychotherapy, and primary care settings.

Positive Experiences
Positive experiences were reported to the greatest extent in all
studies [19,22,39,40,45-47]. In one study, 94% (108/115) of all
study participants reported that being able to read therapy notes
on the web is a good idea [46]. In another study, most
participants reported that they were extremely to moderately
positive about open mental health notes [40]. SUs’ reported that
they wanted to continue having web-based mental health notes
available [19,46,47]. It was reported that open notes within
MHC increased feelings of validation [46], SUs’sense of control
of their care 48.9% (87/178) [40,46], 82% (43/52) [19], 93%
(372/400) [49], and helped SUs to understand potential side
effects of medications, as well as to remember to take their
medications [19,48,49,52]. One survey analysis examined SUs’
experiences with open notes by comparing persons with serious
mental health diagnoses (defined as major depressive, psychotic,
schizoaffective, or bipolar-related disorders), persons with other
mental health diagnoses, and those with no mental health
diagnoses [48]. The study found that 20% of SUs with serious
mental health diagnoses, and 18% with other mental health
diagnoses reported that they were more likely to adhere to their
medications after reading their notes, compared with 14% of
persons with no mental health diagnosis. The study also reported
that among SUs with serious mental health diagnoses, the
majority reported a better understanding of why medications
were prescribed (67%), feeling more comfortable (65%), and
more in control (67%) of their medications, and that notes helped
answer questions about their medications (60%) [48].

In one self-reported web-based survey study from the United
States, more than half of the study participants (total n=52)
reported that open notes helped them to remember the plan for
their MHC [19]. Other studies report that being able to access
and read notes is extremely important for SUs to better take

care of themselves [46,49]. Studies also report that open notes
increased SUs’ understanding of their mental health [19,49]
and awareness of their diagnosis [45]. In addition, SUs reported
being better prepared for their visits [46,49], and the odds of
attending their scheduled appointments increased by 67% after
portal implementation [56]. A study at the Department of
Veterans Affairs (VA) reported that the most frequently used
features were medication refill, appointment view, secure
messaging with the HCP, and Blue Button (eg, allowing the
SUs to share their VA care documentation with a non-VA health
care provider) [52].

Several papers have reported that open notes within MHC help
SUs gain trust in their clinicians [39,40,46] and improve
transparency [46]. SUs emphasized the importance of talking
openly and upfront to each other [22,39]. In one of the
semistructured interview studies conducted in the United States,
SUs emphasized the importance of obtaining an overall picture
of their mental health via the notes and of detailed notes that
thoroughly summarized each visit. Notes that were written in
this way reportedly increased feelings of being understood by
their clinician. Notes that embraced strengths and progress in
treatments also reportedly improved health and increased
feelings of being valued and supported by their clinician [22].
The accuracy of the notes was also identified as a reason why
SUs wanted to read their notes [19,22,45,46]. Health users
desired the opportunity to ensure that no errors occurred and
that the description of the visit was correct [19,45,46]. In one
cross-sectional survey study conducted in the United States,
94% of the SUs (total n=108) reported that the description of
the visits in the notes usually or always conformed to their visit
[46]. Another survey study conducted in the United States found
that SUs diagnosed with PTSD were more likely to report having
read their notes [43]. A Canadian study reported improved
recovery among SUs that use a patient portal according to
Mental Health Recovery Measures. The study also reported an
86% decrease in the number of requests for health information
among SUs [56].

Two studies have evaluated the impact of EHR use on in-session
behavioral treatment with a computer screen facing the SU
[53,54]. SUs reported that EHR use during their appointment
did not impact communication and increased collaboration
during their planning [53], and that collaborative documentation
endorsed a strong therapeutic relationship [54].

In a feasibility study conducted in the United Kingdom,
participants with severe mental illness monitored their health.
The participants self-monitored and interactively input their
health information into the EHR, which allowed them to
self-monitor and become interactive with the service. The
participants reported that the interactive part was most useful
because they could monitor their mood over time, allowing
them to better understand their illness [47]. In one
cross-sectional randomized controlled trial, the hypothesis of
mental health or substance use conditions as a possible barrier
to engagement with web-based health information was
examined. The results found that a mental health diagnosis was
not a barrier to the ability to use a PAEHR [44]. The same
results were reported in a mixed method study with a survey
and interviews, where SUs with a severe mental health diagnosis
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reported the benefits of using a PAEHR to self-monitor health
outcomes, which contributed to experienced improvements in
well-being over time [47]. Another study reported SUs’positive
experiences of a web-based educational program of open notes,
which appeared to improve patient activation, trust in their
clinician, and efficacy in health care interactions. Schizophrenia
spectrum disorder, bipolar disorder, older age, and a higher
number of mental health visits were common variables that
were significantly associated with these improvements [41].

In one study, 43.7% (45/103) SUs reported interest in providing
portal access to a care partner, and 33% (34/103) participants
were concerned about privacy breaches and cybersecurity [45].
Other papers reported that SUs shared or discussed their notes
with others; the most frequent sharing or discussion was with
a care partner (15/108, 13.9% [46]; 9/52, 17% [19].

Negative Experiences
Negative experiences have been reported in fewer papers and
consistently on a smaller scale. Some SUs reported feeling
judged and labeled [22,46], and 1 participant (total n=28) in a
semistructured interview study described how the tone of the
notes made him feel like being perceived as a complainer [22].
Some SUs felt offended by their notes (2/108, 1.8% [46]; 5/52,
9% [19]), or offended and disrespected by the tone of their notes
[39]. Studies also reported that some health users experienced
stress and worry when reading their mental health notes (14/178,
7.9% [40]; 9/108, 8.3% [46]; 2/52, 4% [19]; 32/400, 8% [49]),
which caused some individuals to question the nature of
documentation and therapy itself [19]. Feeling upset when
reading mental health notes was also reported sometimes 17.9%
(32/178) or often or always 7.9% (14/178), with the most
frequent response “the notes make my problems seem smaller
than they are” [40]. One study reported that health users found
simple language to be preferable to medical terminology [22].

Studies have reported that SUs expressed feeling upset and
worried when seeing inaccuracies in their notes or details with
a lack of congruence between what the note said and their
recollection of a visit [19,39,46]. Others felt confused and
blindsided when discovering diagnoses in their notes that had
not been discussed with them [22,39] and worried that errors
could affect their mental health treatment [19,39]. Such
incongruences in the notes contributed to strained trust in
clinicians, as they experienced low transparency or lack of
respect [22,39]. Some SUs also expressed concerns about
privacy and confidentiality (15/108, 13.9% [46]; 9/52, 18%
[19]; 164/400, 41% [49]). In addition, health SUs reported
concern about who could access their mental health notes, and
that medical appointment notes should be between them and
their care providers [19,46]. One qualitative focus group study
investigated SUs’ expectations of having access to their mental
health notes. The participants emphasized the need to maintain
confidentiality and expressed concerns about the security of the
data systems. They wanted to have the choice to decide what
information should be shared (eg, with other HCPs within the
organization) and raised concerns about inaccurate notes and
the need for transparency from their clinician regarding the
content of the notes [51]. One self-reported cross-sectional
survey study conducted at the Veterans Affairs Medical Center

in the United States reported that SUs with PTSD diagnoses
were more likely to experience negative emotions after reading
their notes (no further explanation of why in the paper) [40].

Experiences of Care Partners
Only one study included care partners, such as family members
and friends, as study participants in a cross-sectional survey
(total n=7) [45]. Participants stated that to be able to support
their family members it would be helpful and convenient to
have access to the SU’s health record. They expressed an interest
in accessing health records, messaging providers, receiving
educational materials, appointment times, and self-assessments.
Of the 7 participants, 5 (71%) expressed an interest in scheduling
appointments and renewing medications.

HCPs’ Experiences
HCPs’ attitudes and experiences toward open notes in MHC
were explored in about half of all papers. Study settings included
veterans mental health (inpatient [22]; ambulatory [13]),
inpatient and outpatient (1 large mental health hospital [20], 1
university hospital [15], 1 adult psychiatric clinic at a university
hospital [14,16,17,55]), 2 ambulatory care settings [18,19], 1
primary health care [21], 2 health centers [53,54], and 1 MHC
organization [23]. Psychiatrists, nurses, psychologists, therapists,
and medical secretaries were the most common study
participants.

Experienced Benefits
Unlike perceived risks, the HCPs’ perceived benefits of sharing
mental health notes with SUs were reported in most studies to
a minor extent. Mental HCPs believed that open notes
contributed to better documentation [13,18,22], increased
patient-clinician collaboration [13,22], and improved SU
participation in care [13,15,19,23]. They also believed that open
notes strengthened the patient-provider relationship [15,18,23],
increased transparency [15,20], and increased feelings of trust
[14,15]. A survey study from Norway reported that 2.39%
(107/4477) mental HCPs believed that SUs in MHC had
increased understanding of their diagnosis, treatment, and
follow-up when reading their EHR [5].

One semistructured interview study with therapists, conducted
in the United States, reported that the most significant impact
of open notes was that it encouraged HCPs to be more sincere
during visits and that it was easier to address difficult topics
because communication was strengthened [18]. Transparent
communication was reported to be important in maintaining
patient-provider relationships and helpful when documenting
potentially surprising and sensitive information such as
diagnoses [15,18,22]. One self-reported survey study that
evaluated the effects of a training program for mental health
staff on open notes reported communication improvements,
such as more frequently advising and educating SUs to access
and read their notes, as well as more frequently asking SUs
about questions and concerns regarding their notes [42]. One
study evaluated the impact of EHR use on in-session behavioral
treatment with a screen facing the SU, where HCPs confirmed
the accuracy and acceptability of documentation with the SU
to a large extent [54].
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Notes that highlighted SUs’ strengths and treatment progress
were perceived as necessary by mental HCPs [22]. These notes
could help SUs gain control of their health and treatment
[14,16,23], and also demonstrate that the HCPs heard and
understood the SUs’ from a patient perspective [22]. Some
papers reported that HCPs believed that collaborative notes
could facilitate patient-centered care [15] and, in turn, that the
power between care providers and SUs can be more equally
distributed [15,21]. One full-population survey conducted before
implementation in Sweden reported that mental HCPs believed
that open notes within MHC would contribute to equal terms
for all SUs, patient satisfaction would improve, and MHC would
be both more efficient and safer [17]. In a full-population survey
conducted after implementation in Sweden, mental HCPs
believed that open notes improved SUs’ recall about their care
plan better, helped them to be better prepared for visits,
increased their understanding of their mental health condition,
and strengthened health care SUs’ trust in them as clinicians
[14].

Experienced Risks
Most papers reported mental HCPs’ anticipation of and
experiences with open mental health notes; negative experiences
and risks were reported on a larger scale, unlike positive
experiences and benefits. The negative impact on SUs was a
commonly expressed risk. Both before and after the experience
of the practice, many HCPs believed that SUs would worry
more [13,14,17], disagree with the content of their notes [13,17]
or their diagnosis [13], be confused or offended [15,17,19,20],
or that the assessment might be stigmatizing [15,19]. A Swedish
full-population survey study reported that 25.5% (178/699) of
the respondents experienced notes being more confusing than
helpful for SUs [14], and that open mental health notes could
make the care process less effective [16]. Other papers report
respondents’ worry regarding patient disengagement from care
[13,19] and increased clinical burden [13,14,16-18,20,21,23].
A Swedish full-population baseline study (total n=871) found
that mental HCPs worried that visits would take significantly
longer (35%), that they would spend more time addressing SUs’
questions outside of visits (40%), that they would spend more
time dictating, writing, or editing notes (41.5%), and that they
would be less candid in documentation (40.5%) after SUs are
provided access to EHRs [17]. A survey study from Norway
reported that 28.9% (1298/4477) of HCPs in psychiatric care
did not report all relevant information in the EHR, and they
reported spending more time writing notes (29%) [5]. In one
United States survey study conducted in the Department of
Veterans Health, about half of the total respondents (n=263)
wanted open notes within MHC to be discontinued [13].

Many mental HCPs perceived a negative impact on the
therapeutic relationship [15,18,20,22], as open notes may
disconnect SUs from the in-person experience [15], and
therefore, not facilitate discussions and the development of good
relations during the visits [15,20]. A United States study, with
semistructured interviews conducted at the Veterans Health
Administration reported that HCPs’concerns about how shifting
patient-clinician power distribution affected their approach of
providing care, such as how some SUs almost dictated how to
write their notes and what information they should exclude [15].

Other papers report concerns about SUs’ lack of understanding
of medical terminology documented in the notes, which could
lead to misunderstandings and misinterpretations [14,16-19,23].
HCPs reported being less candid, less detailed [13,14,16-20,22],
changing the tone of their documentation, and reported being
afraid SUs’ might find errors and request changes [13,17,23].
Sharing sensitive information with SUs has been raised in some
papers as a concern [19-23]. HCPs recommended excluding
detailed information of traumatic experiences for privacy and
safety reasons [22] and wanted to assess what to include in the
notes on a case-by-case basis [19,20,22]. Issues of anonymity,
privacy, and patient safety have also been raised as concerns
[13,14,16-18,20,23,55], as HCPs reported not being able to
protect SUs and the disclosure of third-party names
[14,16,17,23]. One study evaluated the impact of EHR use on
in-session behavioral treatment with a screen facing the SU,
where HCPs were more likely to perceive in-session computing
as more harmful to communication and computer use more
disruptive than SUs [53].

In a pilot survey study conducted in the United States, mental
HCPs offered SUs access to their mental health notes for 20
months. The study reported that the severity of illness, duration
of treatment, and psychiatric diagnoses were critical variables
in their selection, and psychotic, personality, cognitive, bipolar,
and substance use disorders were excluded [19]. Another survey
study conducted in Sweden found that mental HCPs experience
personality disorders, psychosis, and paranoia as the most
challenging SU groups to access and read their notes [14].
Studies have reported that the HCPs with the most negative
attitude toward open mental health notes are psychiatrists
[5,13,17,20], those working in acute care settings [20], nurse
practitioners [13], psychologists [17], and medical secretaries
[17].

Views of Policy Stakeholders and Experts
Two studies included the views of policy makers [50] and
experts [12] on open notes in MHC. The first study explored
Swedish national and local policy regulations regarding SUs’
access to their psychiatric notes and to what extent they were
offered access. Regional policies and regulatory documents
were analyzed, and key stakeholder email interviews were
conducted. The study reported that out of Sweden’s 21
self-governing regions, 17 (80%) shared adult psychiatry notes
with SUs, 15 (71%) regions shared pediatrics and adolescent
psychiatry notes, and 8 from forensic psychiatric care. Of the
6 regions that did not share notes from forensic psychiatric care,
2 (33%) planned to implement open notes, whereas 4 (67%)
had decided to exclude open notes from this psychiatric care
setting. All 17 regions shared psychiatry notes with both
outpatients and inpatients. Immediate access to open notes was
most common, followed by a 14-day respite period to provide
access [50].

The latter study [12] was a web-based purposive survey of 70
experts on open notes drawn from 6 countries, including
informaticians, clinicians, chief medical information officers,
SUs, and patient advocates. Participants emphasized the
importance of educating mental HCPs in writing notes and
offering SU guidance on the risks and benefits of access. Experts
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suggested that HCPs should become more knowledgeable about
patient terminology or use everyday language, and highlighted
the importance of accurate, objective, and truthful notes. Experts
addressed the need for guidance on how to describe sensitive
and challenging topics in the notes. Recommendations included
the need to train the staff on dealing with practice dilemmas
specific to sharing mental health notes and dealing with possible
disagreements [12].

Quality of Included Studies
We reported the grading according to the recommendations by
the authors of MMAT [57]. Overall, we found that the quality
of the included studies was very high or high, with some
exceptions. We found the findings of these studies to be valuable
and included these in our review after a discussion between the
reviewers (AB, JS, and SH). In contrast, we excluded 1 paper
with very low MMAT grading, as it was a design paper
providing little insight into our research question. Of the 31
studies included, 16 (51%) used quantitative analyses, with
majority reporting results from the surveys. The mean response
rate was mostly low to moderate. Hence, there was a moderate
bias in the nonresponse bias in these studies. A detailed
description of the included studies and an overall MMAT
grading can be found in Multimedia Appendix 3.

Discussion

Principal Findings
PAEHRs in MHC are a fairly new field, so the available
evidence is limited. However, the increasing number of studies
carried out in recent years has confirmed the increasing interest
in applying PAEHRs in the mental health sector. It is not
surprising that most of the studies were conducted in the United
States and Scandinavia, given the legal initiatives there and the
implementation of OpenNotes that go beyond pilot projects.
The results of the included studies show a clear predominance
of positive experiences among SUs, who in turn face an
excessive amount of perceived burden and fears on the part of
the HCPs—an aspect that requires a closer look. The results
also point to several practical and ethical challenges that reveal
both structural barriers and resistance on the part of the HCPs
to change their usual routines and abandon the previous routines
in the transparent handling of medical documentation. The
extent to which these findings are specific to the MHC field can
only be clarified in comparison with research from general
health care settings. Therefore, we will (1) compare findings
across different medical fields, (2) compare stakeholders’
expectations and experiences with PAEHRs, (3) discuss the
special challenges of PAEHRs in MHC settings, and finally,
(4) deduce tasks for future research on PAEHRs in MHCs.

Comparison With Non-MHC Settings
First, the corpus of evidence on PAEHRs in general health
settings is significantly more extensive, which is reflected, for
example, in the number of available reviews [25,27,61-63].
Although studies conducted in the mental health sector are
primarily of an exploratory, qualitative, and descriptive nature,
recent work from general health settings includes overall
effectiveness studies often with randomized controlled designs

[64]. Looking at the examined outcomes, improvements in
medication adherence, disease awareness, self-management of
the illness, and a decrease in office visits were demonstrated
for nonmental health users [65,66]. However, there are also
several qualitative findings on the experiences of veterans with
PAEHRs in general health settings that are very similar to the
included evidence. For example, Woods et al [67] found that
the use of PAEHRs improves patient-clinician communication
and appointment recall and that SUs’ health literacy,
understanding, and control of health issues were strengthened.
Furthermore, veterans reported almost the same issues with
PAEHRs as users affected by a mental health condition (eg,
concerns about medicalized language in clinical notes and
inconsistencies and errors in the documentation). This study is
particularly comparable across medical fields, as the same access
system myhealthevet was used.

Negative Expectations Versus Positive Experiences
As stated above, the present findings show an imbalance
between negative and positive views of HCPs (and SUs) with
PAEHRs. For instance, the assumption that SUs would often
disagree, feel offended, or stigmatized with notes written by
their therapist predominates the staff perspective in the existing
evidence. These results contrast with the predominantly positive
experiences of the users, who often describe the notes as very
precise and a reflection of the visit that took place [19,22,45,46].
A closer look reveals that the focus of several of the included
studies was on expectations before having used the EHR, and
a significantly lower proportion of HCPs were asked about their
actual experiences with the EHR. At this point, a comparison
with general health settings is useful, where PAEHRs were
piloted and researched much earlier than in mental health
settings: a qualitative study of HCPs’ and SUs’ expectations
toward PAEHR carried out in 2005 showed a similar imbalance
[68]. With increasing implementation and use experiences,
HCPs’ views on PAEHRs seem to have become increasingly
positive [69]. Beyond that, the introduction of innovations in
health care that disrupts or changes HCPs’routines often appears
to be accompanied by skepticism and discomfort [70]. This
aspect seems to be more intensified when it comes to
innovations that aim to expand the power or influence of SUs
in the treatment process. For instance, the introduction of second
opinion programs in the early 2000s—to check a physician’s
recommendation of a particular surgical intervention—led to
considerable skepticism and reservations among physicians,
whereas this quality assurance measure has been proven to be
a helpful and accepted standard in various health systems
[71,72]. A sensitive way of dealing with these resistances could
be shown in one of the included studies, which evaluated a
web-based educational program on OpenNotes [42]. The
provision of training HCPs on how to share the EHR seems to
be of fundamental importance to address fears and reservations
and contrast them by the overall positive evaluation results.

Special Challenges in MHC
Several of the included studies dealt with the question of
whether PAEHRs could be harmful or disadvantageous for SUs
with certain mental health issues or acute illness states and
should therefore be limited. The findings of this study are
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ambiguous. Initially, none of the included studies revealed
critical events, such as self-harm, suicide attempts, or other
violent behavior in connection with PAEHRs. Although isolated
negative effects from reading EHRs have been described, they
do not seem to be related to specific mental health conditions.
Some unspecified adverse effects have been described for SUs
with PTSD in Veterans Affairs Mental Health and can therefore
not be easily transferred to other MHC settings [40]. The
concerns expressed by clinicians toward individuals with whom
it has been hard to develop trusting relationships with, or are
delusional or paranoid, or who are prone to violence could not
yet be confirmed by any of the included observational studies,
which included SUs as participants. These concerns seem to be
comprehensible from a professional point of view; however,
instead of denying access to a subset of patients or not informing
them about the possibility of accessing their EHR, one of the
included studies recommended offering an educational program
on the use of PAEHR to learn about the benefits and misuses
of reading therapy notes, and to discuss possible adverse side
effects with each individual SU. Discussion about restricting
access to the EHR to only a subset of SUs, however, can be
considered contrary to the basic idea of coproduction and may
lead to epistemic injustice [73]. This might also apply to partial
access restrictions, such as sharing notes only on a case-by-case
basis or the release of clinical notes after an acute mental crisis
has subsided [31]. PAEHR is of overriding relevance in the
field of MHC, where therapeutic decisions are often guided by
clinicians’ individual experiences, which are applied to the
individual case instead of a small-step procedure described in
guidelines, unlike other medical disciplines, such as surgery or
internal medicine. Therefore, it is important to make medical
decisions as comprehensible and transparent as possible. Hence,
it cannot be concluded from currently available evidence that
restricting PAEHRs makes sense for certain groups of SUs.
Conversely, users should be able to dispose of omissions or
restrictions on the release of their EHR themselves, especially
when it comes to particularly sensitive information that should
not be accessible to family members, for example, in the event
of intimate partner violence or sexual abuse. In this regard,
further research should assess the needs of SUs to be able to
develop evidence-based best practices [74].

Limitations of Studies
Several important limitations arise from the studies reported in
this scoping review. Most of the studies were based on surveys,
and it is not known whether response biases affect findings.
One-third of the included studies (8/31, 25%) were carried out
in Veterans Affairs Mental Health settings, and half of these
studies (4/8, 50%) selected American veterans as participants.
As already discussed, this group is not necessarily comparable
with the general population with regard to the distribution of
psychiatric disorders and use behavior, which limits
generalization.

Other studies examined PAEHR implementations in which only
selected SUs were granted access to their EHR. In the Peck et
al [19] study for example, treating clinicians decided for
themselves which users were included or excluded from the
intervention (PAEHRs). These results can also only be

transferred to the population of psychiatric users to a very
limited extent.

Much of the included evidence relates to OpenNotes, which is
a self-described advocacy research unit that supports the
dissemination of PAEHRs (note: not to be confused with VA
OpenNotes, which is not connected or formally affiliated with
the OpenNotes advocacy group). This implies a possible conflict
of interest and increases the risk of positive bias in the results.
Similarly, some authors contributed up to 10 of the 25 included
studies, which increased the risk of not being able to replicate
the findings [75]. However, because all included studies were
subjected to a comprehensive methodological quality check in
this review, the risk of these biases can be ranked as low.

Future Research
In addition to the research gaps already mentioned, the present
corpus of evidence is incomplete and needs to be extended.
First, the predominantly exploratory findings must be
quantitatively validated. Currently, there is a lack of studies
examining the effects of PAEHRs on the basis of
well-established psychological outcomes such as symptom
severity, social functioning, and empowerment using controlled
designs and including more participants over a longer period
of follow-up, as this may increase the likelihood of detecting
the effects of the intervention.

Second, there is no evidence on the efficiency of PAEHRs in
MHC. Therefore, the exact treatment costs of SUs having access
to their EHRs should be measured and compared to demonstrate
the efficiency of this intervention. Approximately 60% of
psychiatrists’working time in acute settings is not patient-related
[76]; thus, it should be investigated to what extent PAEHRs
may increase the time spent on documentation or whether
PAEHRs can reduce treatment costs in the long term by
accelerating therapeutic processes.

Third, several EHR solutions contain interactive tools to promote
self-management and monitor the mood or activities of the SUs’
everyday lives. Further research should explore the role and
scope of these extensions in PAEHR. To understand psychiatric
treatment as a fully coproductive process, the EHR should not
only be accessible but also easy to use among SUs [77]. Methods
of participatory design can help study this.

Fourth, most of the existing interventional studies have excluded
persons affected by severe mental illness or those being
(involuntarily) treated in inpatient settings, often for safety
reasons. However, there is initial evidence for a meaningful
application of PAEHRs in acute psychiatry [78,79], which
should be further explored. This includes a close examination
of the question of whether PAEHRs can contribute to suicide
attempts or other violent behaviors. In this context, the subgroup
of individuals that HCPs are most concerned about should be
examined; that is SUs with whom it has been very difficult to
develop trusting relationships, or are delusional or paranoid, or
who are prone to violence. Few studies have focused on the
impact of PAEHRs on psychotherapy. In addition, little is known
about the SUs’ perceptions of what clinicians have written. In
this context it has to be considered more closely which type of

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e34170 | p.121https://mental.jmir.org/2021/12/e34170
(page number not for citation purposes)

Schwarz et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


language is either helpful or hindering and which information
should necessarily be included in the notes [31].

Fifth, further research should explore how PAEHRs affect
documentation [80]. For example, it is not known whether access
changes the quality of mental notes. For example, computer
software programs that use validated metrics such as the
Flesch-Kincaid reading scale could be employed to explore
whether the length of notes changes after implementation or
whether access changes readability.

Finally, as many of the included studies have mentioned
concerns regarding privacy and data security
[16,18,19,21,46,51], we think this theme has been covered rather
superficially and the findings are sometimes contradictory. On
the one hand, it was reported, for example, that SUs did not
hold significant privacy concerns and worried more about data
security [19], whereas in contrast privacy concerns were reported
by both SUs and HCPs, which were partially reinforced after
the implementation of a PAEHR [16]. Therefore, we believe
that further, more rigorous, research on privacy and security is
needed in the field of MHC.

Strengths and Limitations of the Scoping Review
This is the first systematic scoping review collating existing
evidence about sharing EHRs or clinical notes with people being
treated for mental health conditions. Several limitations should
be considered when interpreting the findings. On the one hand,
our search may have missed some relevant studies owing to the

variety of terms used for EHR (eg, clinical note, electronic
medical record, and patient portal), and the restriction on
English-language and peer-reviewed publications. However,
by applying a rigorous search strategy and continuously
expanding the search term in the process, 1032 potential records
could be identified and screened, which, considering the relative
novelty of the research subject, represents a comprehensive
result. In addition, the review benefited from a diversity of
authors, located in 4 countries (Germany, Norway, Sweden,
and the United States), who bring a variety of academic and
health care backgrounds to this exploration (psychiatric practice,
implementation science, philosophy of medicine, and health
care ethics). Although this work was not coproduced by
researchers with and without lived experience of mental distress,
it was critically reviewed and commented on by 2 user
researchers (SM and LC) to ensure adequate engagement of the
authors (JS, AB, CB, MH, and SH) with PAEHRs from an SU
perspective.

Conclusions
The corpus of evidence on sharing EHRs or clinical notes with
people affected by mental health conditions is limited. Further
research is needed to examine the clinical effects, costs, and
implementation of PAEHRs. The user perspective on OpenNotes
should be examined more closely with participatory design
methodologies and involving researchers, including SUs and
caregivers, with lived experience of mental distress.
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Abstract

Background: Digital interventions offer a solution to address the high demand for mental health promotion, especially when
facing physical contact restrictions or lacking accessibility. Engagement with digital interventions is critical for their effectiveness;
however, retaining users’ engagement throughout the intervention is challenging. It remains unclear what strategies facilitate
engagement with digital interventions that target mental health promotion.

Objective: Our aim is to conduct a scoping review to investigate user engagement strategies and methods to evaluate engagement
with digital interventions that target mental health promotion in adults.

Methods: This scoping review adheres to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines for scoping reviews. The search was conducted in 7 electronic databases from inception to April 2020. The inclusion
criteria for studies were as follows: adult (aged ≥18 years) users of digital interventions for mental health promotion from the
general population; any digital intervention for mental health promotion; and user engagement strategies described in the
intervention design. We extracted the following data items: study characteristics, digital intervention (type and engagement
strategy), evaluation of engagement strategy (method and result specifying whether the strategy was effective at facilitating
engagement), and features of engagement (extent of use and subjective experience of users).

Results: A total of 2766 studies were identified, of which 16 (0.58%) met the inclusion criteria. The 16 studies included
randomized controlled trials (6/16, 37%), studies analyzing process data (5/16, 31%), observational studies (3/16, 19%), and
qualitative studies (2/16, 13%). The digital interventions for mental health promotion were either web based (12/16, 75%) or
mobile app based (4/16, 25%). The engagement strategies included personalized feedback about intervention content or users’
mental health status; guidance regarding content and progress through e-coaching; social forums, and interactivity with peers;
content gamification; reminders; and flexibility and ease of use. These engagement strategies were deemed effective based on
qualitative user feedback or responses on questionnaires or tools (4/16, 25%), usability data (5/16, 31%), or both (7/16, 44%).
Most studies identified personalized support in the form of e-coaching, peer support through a social platform, personalized
feedback, or joint videoconference sessions as an engaging feature.

Conclusions: Personalized support during the intervention, access to social support, and personalized feedback seem to promote
engagement with digital interventions for mental health promotion. These findings need to be interpreted with caution because
the included studies were heterogeneous, had small sample sizes, and typically did not address engagement as the primary outcome.
Despite the importance of user engagement for the effectiveness of digital interventions, this field has not yet received much
attention. Further research is needed on the effectiveness of different strategies required to facilitate user engagement in digital
interventions for mental health promotion.
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Introduction

Background
Mental health promotion and well-being is a global public health
challenge because of the high prevalence of mental disorders
[1]. Mental health disorders are among the leading causes of
global disability-adjusted life years (DALYs), with depressive
disorders responsible for 1.8% of the DALYs and anxiety
responsible for 1.1% of the DALYs [2]. As such, mental health
disorders carry high costs not only for individuals, but also for
families, communities, and societies [3]. In the European Union,
the costs of mental disorders are estimated as being more than
€600 billion (US $694 billion), which represents more than 4%
of the gross domestic product across the European Union [3].

Mental health disorders have increased over time globally [2],
highlighting the need for the prevention of mental disorders and
promotion of mental well-being and mental health of the general
population.

To face the challenge of the increasing burden of mental
disorders and to address the demand for mental health
promotion, technological approaches provide a solution [1].
Digital interventions offer the potential to overcome availability
and accessibility barriers, including geographical location and
time [1,4,5]. Furthermore, digital interventions for mental health
are accessible to internet users who own PCs or mobile devices.
Anonymous use is desired to bypass barriers because of the
stigma of seeking help for mental health concerns [4,6,7]. Thus,
digital interventions may reach different target groups compared
with local mental health services [6].

Digital interventions for mental health are defined as
interventions that are delivered through a digital platform such
as the web [1,4,8], smartphone apps [4,6], SMS text messaging
(on any platform) [1], and virtual reality [1,4] and target the
prevention or treatment of mental health disorders. These
interventions mostly implement techniques related to cognitive
behavioral therapy or positive psychology [7] and, in the context
of mental health, have been applied in healthy [4,8] and clinical
samples [4,6,7]. The effectiveness of such interventions has
been addressed by a number of systematic reviews. For example,
Lattie et al [4] investigated digital interventions for college
students who were either healthy or showed symptoms of
psychological distress, depression, or anxiety. The authors found
that some interventions, regardless of the type of digital
intervention, were effective in improving mental health
outcomes, including depression, anxiety, and psychological
well-being in general. Furthermore, a systematic review by
Weisel et al [6] examined mobile apps for adults with heightened
symptom severity of several mental health disorders. Indeed,
some interventions such as apps delivering cognitive behavioral
therapy were found to be effective in reducing symptoms of
depression but not effective in reducing symptoms of anxiety
[6]. Overall, the systematic reviews suggest that an important

function of digital interventions is to not only address existing
clinical symptoms, but also to target the promotion of mental
health; in general, enhance mental health promotion. Thus, this
scoping review focuses on the application of digital interventions
in studies with nonclinical samples for mental health promotion.

Engagement in digital technologies is critical for their
effectiveness; however, retaining users’ engagement in digital
interventions is challenging [9]. Digital interventions, in general,
are prone to attrition because of their self-help and unguided
nature [5]. For example, the systematic review by Lattie et al
[4] revealed that many digital interventions that targeted the
promotion of mental health in college students were effective,
but attrition rates (ie, proportion of participants dropping out
from the intervention) were high in the investigated trials. In
some trials, most of the participants adhered to the first module
but did not complete the subsequent modules [4]. Despite some
evidence for the effectiveness and benefits of digital
interventions for mental health promotion, problems are further
encountered in translating the results from research studies into
real-life settings [9]. Attrition is frequently reported in real-life
settings when using digital interventions for general health and
well-being [9] as well as prevention and treatment for specific
conditions such as depression [7]. These findings highlight the
need to develop strategies to effectively engage users with digital
interventions for mental health promotion.

Engagement with digital interventions can be defined as “(1)
the extent (e.g. amount, frequency, duration, depth) of usage
and (2) a subjective experience characterized by attention,
interest, and affect” [10]. The features frequency, duration, and
amount refer to temporal use, with “amount” being defined as
“total length of each intervention contact.” “Depth” is defined
as a “variety of content used” [10]. Accordingly, engagement
is described as a multidimensional construct in which users
experience sustained behavioral aspects of engagement.

Objective
A synthesis of evidence on engagement strategies is required
for digital interventions that address mental health promotion.
Our aim is to collate such evidence using a scoping review
approach to obtain a broad understanding of how user
engagement is explored, measured, and evaluated in the context
of digital interventions for mental health promotion. The
research questions are as follows:

1. What strategies are applied to improve user engagement
with digital interventions for mental health promotion?

2. What type of strategies result in better engagement with
digital interventions for mental health promotion, and how
is this improvement in engagement measured?
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Methods

Methodological Details
This scoping review followed the Joanna Briggs Institute
Scoping Review Methodology [11] and is reported based on
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR)
guidelines [12]. Additional methodological details are reported
in the multimedia appendices. The completed PRISMA-ScR
checklist is shown in Multimedia Appendix 1.

Protocol and Registration
The protocol for this review was prospectively registered at the
Open Science Foundation registries [13].

Eligibility Criteria
Primary studies with any design were eligible for inclusion. The
studies had to fulfill the following Population, Intervention,
Control, and Outcomes characteristics:

Population: Any users of digital interventions for mental health
promotion aged ≥18 years from the general population not in a
clinical setting.

Intervention: Digital intervention for mental health promotion.

Control: Any comparator, such as another intervention type, or
no comparator;

Outcomes:

1. Any user engagement strategy used in the design of digital
interventions for mental health promotion.

2. Effectiveness of engagement strategies assessed and
evaluated after the intervention.

The exclusion criteria were as follows:

1. Studies without primary data, including reviews,
commentaries, letters to the editor, and study protocols.

2. Studies with clinical samples or specific subpopulations,
for example, high-risk groups.

3. Studies with digital interventions for mental health treatment
or health-related fields other than mental health.

4. Studies that did not report or recommend engagement
strategies in the intervention design.

Information Sources
The information sources were the following electronic databases:

1. MEDLINE through Ovid
2. CINAHL through EBSCO
3. The Social Science Citation Index through Web of Science
4. The Science Citation Index through Web of Science
5. The Emerging Sources Citation Index through Web of

Science
6. PsycINFO through Ovid
7. The Cochrane Central Register of Controlled Trials and the

Cochrane Database of Systematic Reviews through the
Cochrane Library

Search Strategy
The search strategy was developed by the team assisted by an
experienced information specialist who subsequently conducted
the search. Databases were searched from inception to April
2020, with no language limits applied. The search results for
each database are presented in Multimedia Appendix 2. The
search structure combined appropriate keywords and controlled
vocabulary terms for 3 concepts: digital health interventions,
engagement, and mental health. The search syntax for
MEDLINE is presented in Multimedia Appendix 3.

Selection of Sources of Evidence
All results were exported to EndNote (Clarivate) reference
management software for deduplication and then imported to
Covidence (Veritas Health Innovation Ltd) systematic review
management software for title, abstract, and full-text screening.
In all, 2 authors (MS and LK) independently selected studies
based on title or abstract, and any inconsistencies were resolved
by consensus during discussion. A list of articles included and
excluded for full-text screening are presented in Multimedia
Appendix 4.

Data-Charting Process
A data-charting form was developed and calibrated by the team.
The team discussed and agreed upon how data items would be
selected and coded. In all, 2 authors (MS and LK) tested and
calibrated self-developed data-charting forms for each study
design until all relevant data were captured. The full data
charting was conducted independently by 2 authors (MS and
LK), and any discrepancies were discussed until consensus was
reached.

Data Items
For each article, the data extracted included the following:

1. Bibliographic information: title, first author, year of
publication, and country.

2. Study and participant characteristics: study design, aim of
the study, sample size, age, and gender of participants.

3. Characteristics of the digital intervention: mode or type,
aim, and content.

4. Engagement measures: user engagement rate for the
intervention, type of tool used to measure user engagement,
and features of engagement measured.

5. Engagement strategies: strategies for user engagement used
in the design and effective evaluated user engagement
strategy.

Effective engagement strategies were identified for each article
based on the authors' analysis of subjective user experience
obtained through qualitative methodologies or questionnaires
or, if available, based on the percentage of participants engaging
with the intervention for a specific duration as determined by
objective measures of intervention use.

Study Quality
Consistent with the PRISMA-ScR [12] guidelines, Joanna
Briggs Institute Scoping Review Methodology guidance, and
the framework proposed by Arksey and O’Malley [14], a quality
appraisal was not conducted.
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Data Synthesis
The data were divided into groups based on study design. The
outcomes were narratively synthesized for each study design.

Results

Selection of Sources of Evidence
A total of 4585 articles were identified across all databases. Of
the 4585 articles, 1819 (39.67%) duplicates were removed. On

screening of the titles and abstracts of the remaining 2766
studies, 2654 (95.95%) were excluded, and the full texts of 112
(4.05%) articles were downloaded and screened against the
inclusion and exclusion criteria. Of these 112 articles, 96
(85.7%) were excluded, and a total of 16 (14.3%) articles were
included in this review. Figure 1 provides an overview of the
selection process of the articles.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

Study Characteristics
Table 1 presents the general description of the studies. Of the
16 studies, 16 (100%) were published between 2013 and 2020
and originated from Europe (6/16, 37%), North America (6/16,
37%), and Australia (4/16, 25%). The study designs included

randomized controlled trials (6/16, 37%), process data studies
(5/16, 31%), observational studies (3/16, 19%), and qualitative
studies (2/16, 13%). A process data study is a study conducting
a secondary analysis on the primary data sets. The digital
interventions for mental health promotion were mostly web
based (12/16, 75%) or mobile app based (4/16, 25%).
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Table 1. General characteristics of studies (N=16).

Intervention type (intervention name)Type of studyStudy designAuthor, year of publication; countrya

Web portal (P4 Well)FeasibilityRCTbLappalainen et al, 2013 [15]; Finland

Web based (MoodGym)Evaluation of designQualitative studyTodkill and Powell, 2013 [16]; United
Kingdom

Web based (Panoply)EfficacyRCTMorris et al, 2015 [17]; United States

Web based (myCompass)Evaluation of usability engagement
and efficacy

Process data studyClarke et al, 2016 [18]; Australia

Mobile app (Headspace)Gain insight into user experienceQualitative studyLaurie and Blandford, 2016 [19];
United Kingdom

Web based and mobile app (GET.ON
Stress)

Evaluation of use in 3 intervention
groups of RCTs

Process data studyZarski et al, 2016 [20]; Germany

Web based and mobile app (SuperBetter)Evaluation of designProcess data studyChou et al, 2017 [21]; United States

Web based (Joyable)Evaluation of use, engagement, and
efficacy

Process data studyDryman et al, 2017 [22]; United States

Mobile app (Shim)FeasibilityRCTLy et al, 2017 [23]; Sweden

Mobile app (MoodMission)Evaluation of usability and feasibil-
ity

Cross-sectionalBakker et al, 2018 [24]; Australia

Web based and mobile app (Healthy Paths
and Healthy Mind)

EfficacyObservational studyMorrison et al, 2018 [25]; United
Kingdom

Web based (Walk Along)Evaluation of use and engagementProcess data studySong et al, 2018 [26]; Canada

Web based (NRc)EfficacyRCTBirk and Mandryk, 2019 [27]; United
States

Mobile app (NewCope)Evaluation of designCross-sectionalCarter et al, 2019 [28]; United States

Web based (The Lift Project)EfficacyRCTPrzybylko et al, 2019 [29]; Australia

Web based and mobile app (MyWellness)Comparison of 3 modes of engage-
ment strategies

RCTRenfrew et al, 2020 [30]; Australia

aCountry of the corresponding author.
bRCT: randomized controlled trial.
cNR: not reported.

Qualitative Studies

Overview
Of the 16 included studies, 2 (13%) were qualitative studies (36
participants). Both studies reported effective engagement
strategies based on user feedback.

Engagement Strategies Used in the Design
Todkill and Powel [16], conducted a qualitative study with 20
participants who used the intervention for 12 weeks. The
intervention included of a total of five modules that taught
relaxation and meditation techniques, one module per week,
web-based workbooks with 29 web-based exercises. No
engagement strategy was reported.

Laurie and Blandford [19], conducted a qualitative study with
16 participants who used the intervention for 30 days. The
intervention consisted of one audio file for daily guided
meditation exercises for 10-15 minutes and a supplementary

videos every 3-4 days. The researchers reported following
engagement strategies used in intervention design (1) primary
task support (audio and video content for meditation); (2)
guidance (meditation guided by audio content); (3) third-party
endorsement (during sign-up, users read quotes from journalists
and celebrities); (4) social support (built-in buddy feature,
allowing users to team up with others); (5) trust in provider.

Recommended Engagement Strategies
Both studies recommended the provision of daily challenging
content and flexibility and ease of use as useful engagement
strategies.

Observational and Process Data Studies

Overview
Of the 16 included studies, 3 (19%) were observational studies
(592 participants) and 5 (31%) were process data studies (7000
participants). Table 2 presents the findings of these studies.
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Table 2. Overview of observational and process data studies (n=8).

Recommended engagement strate-
gy (author conclusion based on
engagement rate)

Engagement strategy in

intervention design

Intervention (duration)Number of

participants

Study

1. Personalized feedback incorpo-
rating program content; 2. Alerts
and reminders; 3. Flexibility in
agenda and use

1. Reminders to facilitate self-
monitoring by SMS text messag-
ing or email as scheduled by the
user; 2. Graphical feedback about
self-monitoring

Assessment of users’ self-reported
symptoms followed by 24×7 access to
a personalized intervention that in-
cludes real-time self-monitoring of
moods and interactive psychotherapeu-
tic modules (7 weeks)

90Clarke et al, 2016
[18]

Content-focused guidanceCGa: Received intervention; IGb1:
Personalized written feedback
from e-coach on the completed
exercises and reminder by e-coach
once in 7 days (content-focused
guidance); IG2: Personalized
feedback and adherence monitor-
ing on demand of participants (ad-
herence-focused guidance)

A total of 7 modules composed of psy-
choeducation and exercises for every
module (4-7 weeks)

395Zarski et al, 2016
[20]

NRd1. Gaming language; 2. Social fo-
rum; 3. Bright graphics

Gamified challenges in browser-based
community forum; players can invite
other players to browser-based commu-
nity to form allies (4 weeks)

—cChou et al, 2017
[21]

Guidance and support through
coaching

1. Coaches paired with users to
provide feedback and support
through weekly calls; 2. Coach-
initiated and automated emails to
encourage participation and
progress

A total of 5 modules: learning through
psychoeducation, core skill develop-
ment by cognitive restructuring, 2 ex-
posure modules, and final graduation
module (12 weeks)

3439Dryman et al,
2017 [22]

NR1. Games designed with real-time
coping strategies; 2. Rewards for
daily completed games; 3. Push
notifications of incomplete games;
4. Bright graphics

Assessment of user inputs on distress,
followed by daily coping activities or
games

(30 days)

44Bakker et al,
2018 [24]

IG2: 1. Simple and reduced con-
tent; 2. Easy accessibility; 3. Push
notifications for incomplete tool

IG1: web based; IG2: mobile app;
1. Simple and reduced content; 2.
Easy accessibility; 3. Push notifi-
cations for incomplete tool

Tools to improve awareness of partici-
pants’ thoughts or behaviors and sup-
port change in thinking patterns and
behaviors (NR)

543Morrison et al,
2018 [25]

Personal email invitations to visit
the site

NRSelf-help tools and a secure account
with access to additional resources and
links (NR)

3076Song et al, 2018
[26]

Task with user-specific feedback
and self-monitoring

1. Self-monitoring tools for stress;
2. Goal setting with daily task; 3.
User-specific feedback on stress
level; 4. Reminders and progress
summary

Daily task, user-specific feedback, in-
formational resources, self-assessment
page, journal page (NR)

5Carter et al, 2019
[28]

aCG: control group.
bIG: intervention group.
cNot available.
cNR: not reported.

Engagement Strategies Used in the Design
Of the 16 studies, 4 (25%) integrated personalized feedback
about intervention content and users’ stress level as an
engagement strategy in the intervention design and used
reminder SMS text messaging or email according to users’
demand and progress as an engagement strategy. Moreover, of
the 16 studies, 3 (19%) used bright colors and neat graphics as
an engagement strategy in the intervention design. Guidance
regarding content and progress through e-coaching was used in

the intervention design of 13% (2/16) of the studies.
Gamification of the content was used as an engagement strategy
in the intervention design of 13% (2/16) of the studies. Goal
setting and providing rewards were engagement strategies
integrated into the intervention design of 13% (2/16) of the
studies. Push notifications were identified in 13% (2/16) of the
studies, whereas a social forum and interactivity with peers,
simple content, and flexibility and ease of use were identified
as the engagement strategies used in 6% (1/16) of the studies,
separately.
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Recommended Engagement Strategies
Effective engagement strategies were identified by the authors
based on usability data and user feedback. The engagement
measures of these studies are presented in Multimedia Appendix
5 [18,20-22,24-26,28]. Personalized feedback about intervention
content and users’ stress level was identified as an effective
engagement strategy in 50% (4/8) of the studies. For example,
Clarke et al [18] reported on the myCompass program that
assessed users’ self-reported symptoms on registration and
provided personalized intervention with real-time
self-monitoring of moods and behaviors and sent graphical
feedback about users’ self-monitoring history alongside
contextual information to their phone or PC as an engagement
strategy and concluded that it directly enhanced users’
engagement with the program.

In 25% (2/8) of the studies, guidance regarding content and
progress through e-coaching was reported as a strategy with the
potential to increase engagement. In 25% (2/8) of the studies,
implementing reminders according to users’ demand and
progress was identified as a beneficial engagement strategy.
For example, Zarski et al [19] analyzed 3 forms of guidance
through human support and compared the effects on engagement

with a stress-management intervention that involved
content-focused guidance, adherence-focused guidance, and
administrative guidance. Participants in the content-focused
guidance group received personalized feedback after completion
of every exercise. Participants in the adherence-focused
guidance group received a personalized reminder by an e-coach
in case of incomplete exercises. Participants in the administrative
guidance group were provided with contact information during
the study period. Participants in the content-focused guidance
group showed the highest engagement, followed by participants
in the adherence-focused guidance group and the sample that
received administrative guidance. However, content-focused
guidance was not significantly associated with higher adherence
compared with adherence-focused guidance, indicating that
guidance regarding content and progress through e-coaching
improved engagement. Flexibility and ease of use was
recommended in 25% (2/8) of the studies as an engaging
strategy.

Randomized Controlled Trials

Overview
Of the 16 included studies, 6 (37%) were experimental studies
(15 arms). Table 3 presents the findings of these studies.
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Table 3. Overview of randomized controlled trials (n=6).

Recommended engagement
strategy (author conclusion based
on the usability of study arms)

Engagement strategy in inter-
vention design by group

Intervention (duration)Age in years,
mean (SD)

Participants, n
(% female)

Study

IG: Personalized feedbackCGa: No intervention; IGb:
Personalized feedback

A total of 3 group meet-
ings and personal use of
web portal, apps, and de-
vices (3 months)

47 (7)24 (0)Lappalainen et al,
2013 [15]

IG: 1. Personalized feedback; 2.
Support messages from peers; 3.
Flexibility in use

CG: Expressive writing, web
based; IG: 1. Short content;
2. Positive support messages
from peers; 3. Quick feed-
back any time; 4. Repeated
reminders; 5. Accessibility
any time

Peer-to-peer platform for
cognitive reappraisal and
socioaffective support and
supportive reappraisals
from web-based crowd
helpers (3 weeks)

24 (5)166 (72)Morris et al, 2015
[17]

IG: Fully automated chatbotCG: No intervention; IG:
Fully automated chatbot
(conversational agent)

Learn strategies of positive
psychology through fully
automated conversation,
daily check-ins, and week-
ly summaries (2 weeks)

26 (7)28 (54)Ly et al, 2017 [23]

IG1: Avatar customization and
personalization

IG1: Customized avatar and
ABMT; IG2: Customized
avatar and no ABMT; IG3:
Generic avatar and ABMT;
IG4: Generic avatar and no
ABMT

Customization of avatar,

ABMTc, and negative
mood induction (3 weeks)

35 (11)259 (51)Birk and Mandryk,
2019 [27]

IG: Interactive components in the
social forum

CG: No intervention; IG: 1.
Real-time coping strategies
for daily mission; 2. Social
forum with interactive com-
ponent; 3. Rewards for
completing missions; 4.
Mission history available; 5.
Push notifications alert for
incomplete mission; 6.
Bright graphics

Video presenting evi-
dence-based strategies for
promoting mental health
and emotional wellness,
daily and weekly chal-
lenges, gamification, and
social forum (12 weeks)

47 (16)426 (69)Przybylko et al,
2019 [29]

None (Videoconference mode
had no effect on intervention en-
gagement, and getting the chosen
support style did not result in
better engagement or outcomes)

CG: Automated email sup-
port; IG1: Automated email
support and reminder SMS
text messaging; IG2: Auto-
mated email support and
videoconference session per
week and 1 reminder SMS
text message for videoconfer-
ence per week

Videos, workbook, reading
materials related to the
topic, and daily and week-
ly challenges (10 weeks)

46 (1)458 (78)Renfrew et al, 2020
[30]

aCG: control group.
bIG: intervention group.
cABMT: attention bias modification training.

Engagement Strategies Used in the Design
In all, 4 intervention arms in 50% (3/6) of the studies used
reminder SMS text messaging or email according to users’
demand and progress as an engagement strategy. Personalized
feedback about intervention content and users’ stress level was
used as an engagement strategy in 2 intervention arms in 33%
(2/6) of the studies. A social forum and interactivity with peers
was an engagement strategy in 2 intervention arms in 33% (2/6)
of the studies. Easy accessibility and flexibility was used as an
engagement strategy in 1 intervention arm. Personalization of
content was used as an engagement strategy in 3 intervention
arms in 33% (2/6) of the studies. Videoconference sessions with

an e-coach were used as an engagement strategy in an
intervention arm in 17% (1/6) of the studies. Push notifications
were integrated as an engagement strategy in the intervention
arm in 17% (1/6) of the studies. Gamification of content was
used as an engagement strategy in an intervention arm in 17%
(1/6) of the studies.

Renfrew et al [30] compared 3 modes of support differing in
resource requirements on the effectiveness of the intervention,
that is, automated emails, personalized SMS text messaging,
and facilitated videoconference. Participants in the email group
received a weekly email before every session with a 20- to
25-second video motivating users to engage. The personalized
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SMS text messaging group received an automated email and a
personalized SMS text message, with the participant’s first
name, to prompt engagement, and signature of a research team
member, thrice weekly for the first 3 weeks and then twice
weekly for the remaining 7 weeks. The reduction in messages
was carried out with the perception that support has a threshold
and a surfeit of messages may reduce engagement. The members
of the videoconference group received automated email support
and were invited to attend a videoconference session once a
week. User engagement was not significantly different among
the 3 groups, although notable variability in responses within
the groups was indicated by a large SD.

Recommended Engagement Strategies
Engagement strategies were reported by authors based on
usability data of different study arms. Engagement measures
are presented in Multimedia Appendix 6 [15,17,23,27,29,30].
Of the 6 studies, 2 (33%) identified personalized feedback about
intervention content and users’ stress level as an effective
engagement strategy, and a social forum and interactivity with
peers was identified as a useful engagement strategy in 2 (33%)
studies. For example, Przybylko et al [29] included a social

forum in the intervention design, where the participants could
comment and post pictures regarding daily content. It was
concluded that this strategy was highly engaging for users.

Of the 6 studies, 2 (33%) identified content personalization as
an effective engagement strategy. For example, Ly et al [23]
reported that content personalization through a fully automated
chatbot intervention, Shim, which made users learn, reflect, and
practice positive psychology through adequate responses and
feedback to user’s statements, was found to be highly engaging
for users. Birk and Mandryk [27] reported that avatar
personalization for the intervention content greatly improved
task-specific user engagement.

Features of Engagement and Tools Used
Table 4 and Figure 2 present the features of engagement
explored in the different studies and the tools used to measure
these features. Of the 16 studies, 13 (81%) measured frequency;
8 (50%) measured duration; 7 (44%) measured amount,
attention, affect, and interest; and 3 (19%) measured depth. Of
the 16 studies, 12 (75%) used automatic measures, 7 (44%)
used self-administered questionnaires, and 5 (31%) used
qualitative interviews to evaluate engagement.
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Table 4. Features of engagement and measuring methods (N=16).

Tool used to measure engagementFeatures of engagementTheory of engagementStudy

Questionnaire on perceived utility and accep-
tance

AffectTechnology toolsLappalainen et al,
2013 [15]

Automatic+questionnaire and number of log-
ins

FrequencyTechnology toolsLappalainen et al,
2013 [15]

Interviews on content, medium, functionali-
ties, and experience

Affect, attention, and interest—aTodkill and Powell,
2013 [16]

UEQb+interviewAttention, interest, and depthTechnological interaction and consumptionMorris et al, 2015 [17]

Automatic; time per session, time of interven-
tion use total, and number of log-ins

Amount, duration, and frequencyTechnological interaction and consumptionMorris et al, 2015 [17]

InterviewAffect—Clarke et al, 2016 [18]

Automatic; number of log-ins, number of
modules completed, frequency of self-moni-
toring, and interviews

Frequency—Clarke et al, 2016 [18]

Interview and qualitative interviewsAffect, attention, and interest—Laurie and Blandford,
2016 [19]

Automatic; frequency of app use over study
period

Frequency—Laurie and Blandford,
2016 [19]

Automatic; number of completed modulesDuration and frequency—Zarski et al, 2016 [20]

Automatic; completion rate of interventionInterest, depth, duration, and fre-
quency

—Chou et al, 2017 [21]

Automatic; average number of days in the
program, average activities per participant,
and completion rate of all modules

Frequency and durationMotivational techniques delivered by
coaches

Dryman et al, 2017
[22]

InterviewAffect, attention, and interestFully automated conversational agentLy et al, 2017 [23]

Automatic; number of reflections completed,
number of active days, open app ratio, and

FrequencyFully automated conversational agentLy et al, 2017 [23]

interviews on content, medium, and function-
alities

Questionnaire, uMARSc, text-entry questions,

and HRS-MAd

Affect, attention, interest, depth,
and frequency

Recommendations by Bakker et al [31]
(2016)

Bakker et al, 2018
[24]

Questionnaire on satisfaction with the inter-

vention, PEIe, and TAM-2f
Affect and attentionRecommendation by Dennison et al [32]

(2013)
Morrison et al, 2018
[25]

Automatic; total time of intervention use,
time per log-in, and number of log-ins

Duration and frequencyRecommendation by Dennison et al [32]
(2013)

Morrison et al, 2018
[25]

Automatic; number of pages accessed per
session, time per session, goal conversion

Interest, amount, duration, and
frequency

—Song et al, 2018 [26]

rate, number of returning users, bounce rate,
and number of pages accessed per session

Questionnaire and Player Identification ScaleAttentionSelf-determination theoryBirk and Mandryk,
2019 [27]

Automatic+questionnaire; percentage of task
completion per user, average completion time

Frequency, attention, and interestPatient engagement frameworkCarter et al, 2019 [28]

of tasks, average CSATg scale score,

Nielsen–Shneiderman heuristics, and SUSh

Automatic; attrition rateDurationExperiential pedagogical frameworkPrzybylko et al, 2019
[29]

Automatic; total duration of videos viewed,
number of videoconference sessions attended,
and challenge score

Duration

Frequency
SAMiRenfrew et al, 2020

[30]

aNot available.
bUEQ: User Experience Questionnaire.
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cuMARS: Mobile Application Rating Scale, user version.
dHRS-MA: Homework Rating Scale-Mobile Application.
ePEI: Patient Enablement Instrument.
fTAM-2: Technology Acceptance Model-2.
gCSAT: Customer Satisfaction.
hSUS: System Usability Scale.
iSAM: Supportive Accountability Model.

Figure 2. Evaluation tools for measuring engagement used in included studies. (Tool used for engagement measurement: number of studies using it).
CSAT: Customer Satisfaction Scale; HRS-MA: Homework Rating Scale-Mobile Application; PEI: Patient Enablement Instrument; PIS: Player
Identification Scale; SUS: System Usability Scale; TAM-2: Technology Acceptance Model-2; UEQ: User Experience Questionnaire; uMARS: Mobile
Application Rating Scale, user version.

Discussion

Principal Findings
This scoping review aims to identify the strategies that improve
user engagement and explore how the engagement is evaluated
in the context of digital interventions for mental health
promotion. The findings from this scoping review suggest that
there are 6 strategies that can positively influence engagement,
with various design features to implement them. The methods
to measure engagement included objective measures of
technology use and subjective measures of user experience
through questionnaires or qualitative interviews.

The key finding of our review is that strategies such as
personalization, e-coaching, social forums, reminders,
gamification, and flexibility and ease of use seem to promote
engagement with digital interventions for mental health
promotion.

Comparison With Prior Work
Our review corresponds to previous findings in the broader
literature of digital health well-being interventions and digital
behavior change interventions, which concluded that
personalization, support, and guidance through the intervention’s
duration can increase user engagement and uptake [9,10].
Similar to previous studies, one of the most recommended
strategies for increasing engagement identified in this review
is e-coaching and human support [9,10,33]. Another interesting
finding of this review is that personalization of intervention

content or advanced design features that mimic human support,
such as an automated chatbot or avatar customization, can
increase engagement. This was also recently demonstrated in
an experimental study on a smoking cessation app: users who
were provided support through an automated chatbot were found
to have higher engagement than users without the automated
chatbot [34]. Other engagement strategies identified in this
review include reminders, gamification (goals and rewards),
and flexibility and ease of use. Likewise, Perski et al [10]
identified reminders and incentives as engaging strategies in
digital behavior change interventions. The authors also reported
certain delivery features that they hypothesized to positively
influence engagement. These included an esthetic design, ease
of use, and the right message tone.

In general, digital interventions for mental health need to adopt
some suitable strategies to motivate users to take up and
continue use as well as use the full potential of the intervention
[9]. In the following section, each of the identified engagement
strategies and design features to tailor them are discussed in
turn.

Engagement Strategies

Personalization
Engagement strategies that incorporate personalization and
allow customizing to user requirements and needs seem to
enhance engagement [15-18,23,26-28]. The included studies
used various design features to tailor personalization, including
feedback on content, feedback on stress level, and
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personalization of intervention content. Personalized feedback
and personalization of content were identified as strategies with
the potential to increase user engagement.

The results here are comparable to those across mental health
[35] and other areas of health promotion, such as in smoking
cessation [36], physical activity promotion [37], and suicide
prevention [38]. In the initial stage, the intervention can be
tailored to user expectations on autonomy versus support.
Accordingly, the level and kind of support provided during the
intervention can be adapted to the user’s preference [5].
Examples of individualized support are personalized feedback
and reminders [5].

e-Coaching
Guidance through e-coaching is another engagement strategy
identified in this scoping review. The included studies [20,22,30]
have used content-focused guidance and adherence-focused
guidance design features, and evaluation has found them to
greatly increase user engagement.

Previous research has demonstrated that e-coaching led to better
engagement with digital interventions for mental health.
Persuasive e-coaching and guidance have been associated with
better treatment outcome, engagement, and retention in
psychological web-based interventions for the treatment of
depression according to a systematic review [33]. Although a
recent scoping review concluded that providing structured
support improved engagement with an internet-based
psychological intervention, the variability in the provision of
human support, such as delivery mode, intensity, and type,
resulted in heterogeneous outcomes, making comparisons
difficult [39].

Social Forum
Social forums and interactivity with peers has been identified
as a strategy to increase user engagement with digital
interventions for mental health promotion [17,21,29]. This has
also been supported by recent studies that found that human
interaction of any kind is greatly valued by users of digital
interventions for mental health [6]. Therefore, human influence
should be accorded the same priority as the technology itself
[1]. A narrative review recommended that social forums and
social media should be harnessed to provide mental health
services for youth to increase access to, and engagement with,
digital therapeutic solutions for their mental health [40].

Reminders
Reminders have been identified as an engagement strategy in
various included studies [17,18,22,25,28-30]. Different design
features have been used to tailor reminders: push notifications,
personalized SMS text messaging, personalized email, reminder
SMS text messaging or email by an e-coach according to the
use pattern of the user, and passive reminder SMS text message
or email. Personalized SMS text messaging and reminder SMS
text messaging or email by an e-coach according to the use
pattern of the user have the potential to greatly increase
engagement.

Consistent with this finding, a factorial screening experiment
explored the impact of 4 different types of SMS text messages

on a behavior change smoking cessation intervention and
demonstrated that reminders through SMS text messaging based
on users’ use pattern of content can boost overall levels of
engagement with the intervention [41].

Gamification
Gamification of content has been identified as an engagement
strategy in this scoping review [19,21,24,28,29]. Various design
features have been used in the intervention designs of the
included studies to tailor gamification. These include
gamification of content, goal setting, rewards or badges for a
completed mission, and provision of new content daily.

A systematic review examining the effect of gamification on
adherence to web-based interventions for mental health
treatment concluded that various gamification features have
been incorporated in the design of web-based interventions. The
effect of gamification on user engagement and adherence
remains inconclusive because this has not been explored
explicitly [42].

Flexibility and Ease of Use
Flexibility and ease of use was identified as an engagement
strategy in this review. Various design features such as
flexibility of content use, offline availability of content, bright
graphics, big colorful icons, easy-to-understand content, and
web-based and mobile app options have been used in the
included studies to tailor this strategy. In line with this, the latest
literature review analyzed users’ public reviews for mental
health apps to gain insights into user perceptions and concluded
that ease of use was a feature both liked and recommended by
users of mental health apps [35].

Methods to Evaluate Engagement
The methods to evaluate engagement in the included studies
can be broadly described as objective users’ use measures and
subjective experience measures. The result demonstrates
heterogeneous reporting of engagement measures and a wide
range of assessment measures and reporting data. The
heterogeneity of engagement data makes the result incomparable
and hinders the understanding of the effectiveness of
engagement strategies. Consistent with this finding, other
reviews examining engagement with health and well-being apps
also reported heterogeneity of data and incomparable results
[9]. In addition, the reviews examining the effectiveness of
different design features of a single engagement strategy
reported inconclusive findings because of the heterogeneity of
data [39,42].

Similarly, a recent systematic review investigating measurement
and reporting methods of user engagement with mental health
apps concluded that high heterogeneity of the measuring and
reporting methods and different methodologies used to assess
mental health apps, such as user satisfaction, acceptability,
feasibility, and usability, make it difficult to report actual
engagement with these apps. In addition, there is a need for
careful understanding of engagement before claiming
engagement strategies used by these apps as effective
engagement strategies [43].
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Recommendation for Future Design and Research
First, the engagement strategies identified and recommended
in this scoping review were primarily explored as a by-product
in the included studies and were not evaluated systematically.
Of the 16 studies, only 2 (13%) [20,30] were identified that
methodologically explored the effectiveness of different
engagement strategies for user engagement. The remaining
studies merely recommended strategies based on the authors’
analysis of user feedback or participant use data for the
intervention. This shows that, so far, the focus has only been
on effectiveness, acceptability, feasibility, or use of digital
technologies for mental health promotion and there is a lack of
interest in the effectiveness of engagement strategies because
the interventions address healthy people rather than clinical
samples. Thus, more experimental studies are required to
investigate the effectiveness of engagement strategies for digital
technologies for mental health promotion based on the
percentage of participants who report their engagement with
such technologies.

In addition, the identified engagement strategies are presented
as a separate component in this scoping review. However, these
strategies have been used in combination in the intervention
designs of the included studies. A review of digital mental health
interventions recommended the incorporation of different
persuasive technological features that can result in different
synergies compared with their use [44]. Therefore, future studies
should focus on exploring and evaluating various engagement
strategies, their dosage, and different combinations to identify
the most effective set of strategies for use and engagement.

Second, engagement was explored and measured
heterogeneously. Even among studies with the same designs,
the reported engagement data were heterogeneous, making it
impossible to determine the most effective engagement strategy.
The approach to implementing engagement strategies for digital
health interventions is relatively new and highly varied. There
is a need for harmonization of research, evaluation, and reporting
standards to produce high-quality evidence for engagement.
This could be achieved with the development and adoption of
guidelines or a minimum set of indicators to measure
engagement. Furthermore, digital technologies allow for the
creation of large data sets that may be used to assess outcomes
based on engagement with specific intervention components
[45]. More research is required to identify what characteristics
or correlates of engagement can be consistently recorded over
time to investigate how engagement changes over time and how
engagement is related to the intervention’s duration, as well as
to develop new statistical approaches for analyzing these large
and complex data sets. Future research should also report
attrition rates to explore possible relationships between
engagement and attrition.

Third, research is required on the healthy level of engagement
to achieve the desired outcomes and reduce attrition. In general,
the optimal dose of engagement is still unclear in the field of
digital health interventions. Yardley et al [46] propose that
establishing and promoting “effective engagement” rather than
merely “more engagement” may be more useful for digital
interventions for behavior change, with “effective engagement”

defined as “sufficient participation with the intervention to
accomplish desired effects.” The findings of Zhang et al [47]
suggest that digital apps addressing mental health should follow
the Goldilocks concept of just right. Like many other digital
technologies, mental health apps do not ensure that the more
the engagement, the better the results. The benefits of using an
app can only be achieved when the dosages of various sorts of
intervention features are just right. Exhaustion can result from
too much engagement, whereas inefficiency might result from
too little engagement. As a result, mental health technology
should be designed in such a way that it encourages optimal
use [47]. Fourth, engagement was not explored in depth. Most
of the studies explored the objective measures of technology
use, including frequency, duration, and amount, whereas
subjective measures of user experience, such as affect, attention,
and interest, were explored less commonly. Engagement with
digital interventions for behavior change can be described as
the extent of use and subjective experience [10]. Perski et al
[10] conceptualized engagement with digital behavior change
interventions and proposed a framework through a systematic
interdisciplinary approach to assess different features of
engagement. The authors emphasized that the future research
avenue should include assessment of all features of engagement
to reduce the fragmentation in digital health research and
establish standard optimal procedures to achieve engagement
across different kinds of digital behavior change interventions
[10]. Although objective measures of technology use can provide
data on user engagement, the exploration of subjective measures
of user experience can help in identifying correlates of
engagement. Therefore, future studies should explore
engagement features in depth, that is, both objective use and
subjective experience measures, to generate better evidence for
engagement with digital interventions.

Limitations
To our knowledge, this is the first scoping review to explore
engagement strategies for digital interventions for mental health
promotion. The findings have been summarized taking into
consideration the authors’ recommendations based on user
engagement data or user feedback. Nevertheless, this review
includes a few limitations. It focuses on digital interventions
for mental health promotion for the nonclinical population; thus,
the findings may not be applicable to other settings. Another
limitation is that our inclusion criteria were very narrow for a
scoping review, and it cannot be ruled out that studies with
clinical samples included healthy control groups that could have
been included in this scoping review. This review included only
published data and excluded gray literature; therefore, some
relevant literature may have been missed.

Conclusions
Various engagement strategies have been reported in digital
interventions for mental health promotion, including
personalization, human and social support, gamification,
personalized feedback, and reminders. User engagement was
predominantly reported in terms of frequency, duration, and
amount, as well as subjectively (affect, attention, and interest).
Human support and e-coaching during the intervention, access
to social support, human support–mimicking design features,
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and personalized feedback or reminders may work best to
promote engagement. The findings need to be interpreted with
caution because the included studies were heterogeneous, had
small sample sizes, and typically explored engagement strategies
only as a by-product. All studies were from high-income,
nonclinical settings that may not be applicable to other contexts.
Despite the importance of user engagement for the effectiveness

of digital interventions, this area has not yet received much
attention; therefore, conclusions cannot be drawn regarding the
most effective engagement strategy because of the heterogeneity
of data. Further experimental research is needed on the
effectiveness of different types of engagement strategies to
facilitate user engagement with digital interventions for mental
health promotion.
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Abstract

Background: The number of self-monitoring apps for bipolar disorder (BD) is increasing. The involvement of users in
human-computer interaction (HCI) research has a long history and is becoming a core concern for designers working in this
space. The application of models of involvement, such as user-centered design, is becoming standardized to optimize the reach,
adoption, and sustained use of this type of technology.

Objective: This paper aims to examine the current ways in which users are involved in the design and evaluation of self-monitoring
apps for BD by investigating 3 specific questions: are users involved in the design and evaluation of technology? If so, how does
this happen? And what are the best practice ingredients regarding the design of mental health technology?

Methods: We reviewed the available literature on self-tracking technology for BD and make an overall assessment of the level
of user involvement in design. The findings were reviewed by an expert panel, including an individual with lived experience of
BD, to form best practice ingredients for the design of mental health technology. This combines the existing practices of patient
and public involvement and HCI to evolve from the generic guidelines of user-centered design and to those that are tailored
toward mental health technology.

Results: For the first question, it was found that out of the 11 novel smartphone apps included in this review, 4 (36%)
self-monitoring apps were classified as having no mention of user involvement in design, 1 (9%) self-monitoring app was classified
as having low user involvement, 4 (36%) self-monitoring apps were classified as having medium user involvement, and 2 (18%)
self-monitoring apps were classified as having high user involvement. For the second question, it was found that despite the
presence of extant approaches for the involvement of the user in the process of design and evaluation, there is large variability
in whether the user is involved, how they are involved, and to what extent there is a reported emphasis on the voice of the user,
which is the ultimate aim of such design approaches. For the third question, it is recommended that users are involved in all stages
of design with the ultimate goal of empowering and creating empathy for the user.

Conclusions: Users should be involved early in the design process, and this should not just be limited to the design itself, but
also to associated research ensuring end-to-end involvement. Communities in health care–based design and HCI design need to
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work together to increase awareness of the different methods available and to encourage the use and mixing of the methods as
well as establish better mechanisms to reach the target user group. Future research using systematic literature search methods
should explore this further.

(JMIR Ment Health 2021;8(12):e27991)   doi:10.2196/27991

KEYWORDS

user-centered design; participatory design; human-computer interaction; patient and public involvement; self-monitoring technology;
bipolar disorder; mobile phone

Introduction

Overview
Smartphone apps focused on mental health are increasing in
number [1]. There are approximately 10,000 mental health and
wellness apps available for download for mental health
diagnosis, treatment, and support. Self-monitoring apps are
predominant, and it was found that most applications for serious
mental illnesses (such as bipolar disorder [BD], schizophrenia
and schizoaffective disorder, major depressive disorder, and
psychotic disorder with suicidality) fall into this category [2].
As a case example, we focus on self-monitoring apps for BD.
Despite the growth of this market, little supporting literature
exists to guide best practice design and evaluation of the

effectiveness of mental health apps [3]. Murray et al [4] have
argued that to establish and optimize the reach, adoption, and
sustained use of health interventions, the principles of
user-centered design (UCD) are required. The application of
participatory approaches such as UCD principles and activities
(International Organization for Standardization 9241-210:2010)
are becoming standardized more increasingly, an example being
the approaches used by the National Health Service in the United
Kingdom and also internationally in private and public health
and the industries that provide them, such as medical technology
and pharmacological companies. Given that UCD is a commonly
adopted approach, we first need to explain how it is articulated
to contextualize this to other approaches of user involvement
that are being adopted. The principle is outlined as follows and
further illustrated in Figure 1 [5]:

Figure 1. User-centered design process adapted from McCurdie et al [5].

1. The design is based on an implicit and explicit
understanding of users, tasks, environments, and interactions
in the context.

2. Users are involved throughout design and development.
3. The design is driven and refined by user-centered

evaluation.
4. The process is iterative.
5. The design addresses the whole user experience.

6. The design team includes multidisciplinary skills and
perspectives.

This paper presents the current landscape of user involvement
approaches in the design and evaluation of self-monitoring apps
for BD. This is investigated via 3 specific questions: (1) are
users involved in the design and evaluation of technology? (2)
if so, how does this happen? and (3) what are the best practice
ingredients regarding the design of mental health technology?
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Regarding the first question, Goodwin et al [6] state that there
is a lack of parity of user involvement in the design of physical
and mental health apps, where for mental health, users are
involved less frequently than they are for physical health. A
recent review [7] examined the last decade of studies on
affective health (including BD) and human-computer interaction
(HCI). User involvement was considered, and it was identified
that more ethically sensitive design practices, including the
voices of people living with affective disorders, need to be
integrated. Of the 139 publications included in this study, only
16 (11.5%) of the studies reviewed reported clinical evaluations
described as involving service users of mental health services
or which met the formal criteria for a specific mental health
problem. This lack of user involvement is reflected in the quality
of mental health apps for BD as Nicholas et al [8] established
that a significant proportion of apps contained wish list requests,
indicating that users’ needs are not being met by current app
designs.

Understanding how a serious mental health condition such as
BD has an impact on daily experiences is important and helpful
when designing technology to create a meaningful technological
experience. A study that examined the pathology of BD [9]
described the following unique design considerations for mobile
technology that have been reported in the literature: (1) the side

effects of medication (such as lithium) on a user’s ability to
read on-screen text, (2) the impact of medication nonadherence
in BD and how this may affect engagement, (3) sensitivity to
reward-based stimuli in BD and how this can be used for novel
interventions, and (4) the association of increased creativity in
BD and the suggestion that such a user group could contribute
greatly compared with other users in involvement-orientated
type design.

Regarding the second question, it is important to understand
that user involvement in the design of such technology involves
an intersection between health care and technology development,
both of which traditionally have different approaches when
involving the user, although there are exceptions to the rule.
Patient and public involvement (PPI) dominates as concept for
involvement and engagement within health care studies [10]
and improvement. UCD dominates within HCI or service design
more broadly and integrates participatory approaches to achieve
the involvement and engagement of end users. Both of these
approaches look to provide a voice to the patient end users
within applied development projects. It is important to consider
these approaches and how they are applied, paying particular
attention to where they overlap and where the tensions lie, some
of which are outlined in Figure 2.

Figure 2. Applications, overlaps, and tensions of health care–based design approaches and human-computer interaction approaches. PPI: patient and
public involvement.

Current Research
There is a growing body of research on the design of mental
health technology with user input, but little has been done to
compare approaches of user involvement to understand best

practice. Therefore, this paper explores the current practices of
user involvement in the design of mental health technology by
surveying the available literature, using self-tracking technology
for BD as a case example. Specifically, we aim to understand
what practices are being used and the extent to which they
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involve the user. We acknowledge that there can be multiple
stakeholders, participants in and users of mental health
technology but as self-reflection and awareness are the main
aim of self-tracking systems, in this instance we define users
as those who have a diagnosis of BD who are the primary users
of this technology. To explore these practices, we review the
available literature on self-tracking technology for BD and make
an overall assessment of the level of user involvement in design.
The findings from this review are used to form best practice
ingredients for the design of mental health technology. This
combines the existing practices of PPI and HCI to evolve from
the generic guidelines of UCD and to those tailored toward
mental health technology.

Background

Health Care–Based Design Approaches
PPI is described as the involvement of patients, carers, and the
public as active partners in the design, delivery, and
dissemination of research to ensure its relevance and usefulness.
In other words, research is carried out with or by members of
the public rather than to, about or for them [11]. Unlike the
design of mental health technology, guidelines exist on the best
practices for PPI and measuring its effectiveness. Regarding
practices, there is a continuum of PPI, which is closely linked
to Arnstein Ladder of Citizen Engagement [12]. Involvement
occurs at different levels, and each level has a corresponding
level of effort, commitment, and potential impact or outcome.
This ladder stretches from tokenism to being fully embedded,
where patients are the more dominant voice, delivering and
managing the research themselves. The lower ends of this ladder
consist of researchers asking for users’ views, which are then
used to refine key study documents such as recruitment materials
or to inform research decision-making but does not go so far as
to involve the PPI representatives as partners in research
activities. Aiming to establish an equal relationship between
the researchers and PPI participants with shared decision-making
(often referred to as coproduction) is at the high end of this
participation ladder and described as the pinnacle by many
researchers and clinicians, if not PPI participants themselves.
In line with best practice, PPI participants should be remunerated
for time and effort on projects, although this is variable
depending on the research and stage of the project [12]. PPI
organizers often PPI participants themselves can also be listed
as coauthors in published works. In terms of effectiveness, a
systematic review of PPI in health and social research identified
the following as benefits of PPI involvement: enhanced quality
and appropriateness of research, development of user-focused
research objectives, user-relevant research questions,
user-friendly information, questionnaires and interview
schedules, appropriate recruitment strategies for studies,
consumer-focused interpretation of data, and enhanced
implementation and dissemination of study results [10].

PPI processes are often used in health technology assessment
studies [13], where the most commonly used approach involves
patients and members of the public directly participating in
committees on the agency involved in technology assessment,
which involves the systematic evaluation of the properties,
effects, and impacts of health technology. PPI is also being

increasingly used in mental health technology development in
recent years [14,15] with some more citizen focused approaches.
PPI is a more passive exercise held at timed points in the
research rather than continuing involvement with direct
interaction with technology on an ongoing basis when compared
with more technology-based approaches in HCI, which are more
iterative and cyclical.

HCI Design Approaches
Technology-based approaches in the discipline of HCI have
developed a powerful vocabulary [16] when it comes to
involving the user in design evolving from UCD to more
participatory democratic forms, considerations of nonuse, design
fictions, critical engagements, and various other approaches. In
particular, Orlowski et al [17] touched on 2 specific methods
when designing mental health technologies with users, which
were utilized in 2 case studies. First is participatory design [18],
a Scandinavian-born practice which is characterized by a 3-stage
iterative design process aimed at understanding users’ implicit
knowledge: (1) exploration of work, (2) discovery processes,
and (3) prototyping. Each stage is organized and carried out
with the users. Another method mentioned by Orlowski et al
[19] stemming from UCD is design thinking. Developing
empathy for users is at the heart of design thinking as well as
working in collaborative multidisciplinary teams and using
action-orientated rapid prototyping of solutions. Similar to
participatory design, design thinking is an iterative process that
includes several rounds of need-finding, ideation and
implementation. The interesting part of this cycle is the
need-finding, which is focused on developing empathy for the
users and asking questions, such as who are we trying to help
and what are the social, political, and economic contexts? When
comparing these approaches in HCI with health care–based
approaches, such as PPI, participatory design is often referred
to as co-design, such as medium-level involvement as described
in PPI. Design thinking takes this 1 step further by focusing on
the development of empathy and achieving parity in voice,
which is often described as being absent in PPI. Both approaches
are also iterative, which is needed in the development of
technology, rather than the linear process in PPI. Moreover,
with technology-based approaches, there is already
acknowledgment of the various tensions, such as cost and
regulation, and how to embed these into the process of
development which are detailed in relevant regulations
(International Organization for Standardization 9241-210:2010
and International Organization for Standardization/International
Electrotechnical Commission 62366).

Methods

Study Design

Search Strategy
In this review, we used 2 search methods. The papers included
were from the hits of searches from an ongoing systematic
review that lead author SM was working on, which focused on
user preferences for self-monitoring technologies for central
nervous system disorders, including BD as a central nervous
system disease. This systematic review is registered on the
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international prospective register of systematic reviews
(PROSPERO 2019; CRD42019139319) and used the following
search terms: (ehealth OR mhealth OR digital health OR
telehealth OR telemonitoring) AND (remote patient monitoring
OR remote monitoring technology OR application OR wearable
OR app OR device) AND (central nervous system OR psychiat*
OR neurolog* OR neurodegen* OR mental health OR chronic)
AND (prefer* OR evaluation OR feedback OR usability OR
design OR visual*) AND patient AND (data or symptom OR UI
OR user interface) AND (disease OR disorder OR condition)
on the following databases: Association of Computing
Machinery, PubMed, Embase, IEEE Xplore and Web of Science,
and the Cochrane Library for papers published in the English
language between 2007 and 2019. During abstract search, papers
related to BD and self-monitoring technology form part of this
review. A further check of the literature was performed on
Google Scholar to review missing papers using the following
search for papers published in the English language between
2007 and 2019: (bipolar AND app*).

Inclusion Criteria
The following inclusion criteria were used for included papers:
sample of users with BD and feature novel self-monitoring
technology.

Information Extraction
Papers were screened, and information was extracted by lead
author SM. The following information was extracted and forms
part of the results: number of participants with BD, description
of self-monitoring technology, description of user involvement
methods, model of user involvement, and further description
of the model of user involvement. This information was assessed
according to the criteria of involvement, the results of which
are also outlined in the table.

Assessment Criteria for User Involvement
The assessment criteria for user involvement are based on the
best practice model of user involvement, which describes that
users should be involved in the concept generation and ideation
stage, prototype design and deployment stage, and evaluation
stage with mechanisms for iteration as described earlier in the
paper (Figure 1). To embed PPI processes, we described the
empowerment of decision-making and creating empathy as part
of high user involvement, as this was described as high on the
PPI continuum of involvement [12]. The criteria are further
detailed in Textbox 1.

Textbox 1. Criteria for assessing user involvement in selected papers. The categories used here have been developed specifically for this paper and are
different from the degrees of involvement in designing and running a research study as used in patient and public involvement practices.

No user involvement mentioned

• No mention of user involvement in design and evaluation

Low user involvement

• Users were only involved in 1 stage of design and evaluation with or without iteration

Medium user involvement

• Users were involved in more than one stage of design and evaluation with iteration

High user involvement

• Users were involved in the concept generation and ideation stage, prototype design and deployment stage, and evaluation stage with iteration,
likely to have explicit mention of empowering decision-making and creating empathy

Expert Panel Review
The expert panel consisted of an individual with >7 years of
lived experience of BD and expertise in PPI, Professor of
Psychiatry, Assistant Professor of HCI, Assistant Professor in
Human Factors, Research Fellow in Involvement and
Implementation, Senior Research Data Scientist and lead author
SM, who is a PhD student in HCI with a background in mental
health research. Included papers and criteria of assessment were
subject to discussion with the expert panel via bimonthly
web-based meetings with lead author SM over a period of a
year. As the inclusion criteria for the study were only 2-fold,
there were no disagreements over the included papers. There
were also no disagreements over the criteria of involvement as
the papers fell distinctly into these based on extracted
information, which is limited by what was reported in the
studies. Information extracted from the papers was reviewed,
and findings were discussed at meetings to make inferences

over what constitutes best practice in this context. The expert
panel review involved discussing recommendations as a
response to the findings of this study to move toward better
practice of user involvement. The findings of the study were
used as the basis of discussion, which was further built upon
with the expertise and working experience of the panel members
of user involvement in mental health technology design. SM
led the write-up on the findings and research paper, which was
shared with the team for comments and changes that were
implemented accordingly.

Results

Overview
The results from the literature search are presented in Tables 1
and 2, including the number of participants, description of
remote monitoring technology, assessment criteria for user
involvement, further description of methods used, and model
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of user involvement. In total, 4 studies fell into the category of
no user involvement mentioned, 3 fell into the category of low

user involvement, 4 fell into the category of medium user
involvement, and 2 in high user involvement.

Table 1. Summary of review including characteristics and reference, number of participants, bipolar disorder-specific, description of self-monitoring
technology, assessment criteria for user involvement.

Assessment criteria for user in-
volvement

Description of self-monitoring
technology

Bipolar disorder–specificNumber of partic-
ipants, n

Characteristics and reference

No user involvement mentioned (n=4)

No mention of user involvement
in design and evaluation

Combination of True Colours
Monitoring system and customized
app that records geographic loca-
tion

Yes22[20]

No mention of user involvement
in design and evaluation

Mood Zoom smartphone question-
naire

No; borderline personality
disorder also included

48[21]

No mention of user involvement
in design

Personal Life-Chart App: electron-
ic diary–based smartphone app

Yes118[22]

No mention of user involvement
in design

MONARCAa system: combination
of passive and active self-monitor-
ing smartphone app amended to
measure voice feature

Yes28[23]

Low user involvement (n=1)

Users involved in evaluation stageGinger.io: smartphone-based
mental health tracking app

No; psychosis also includ-
ed

76b[24]

Medium user involvement (n=4)

Users involved prototype design
and evaluation stage with iteration

E-care at home: tablet-based self-
monitoring tool

No; other severe mood
disorders

N/Ac; this is a
protocol

[25]

Users involved in prototype design
and evaluation stage with iteration

MoodRhythm: smartphone app
that can track social rhythms

Yes7[26,27]

Users involved in prototype devel-
opment and evaluation stage with
iteration

MONARCA system: combination
of passive and active self- monitor-
ing smartphone app

Yes42 (all papers
combined)

[28-30]

Users involved in prototype devel-
opment and evaluation stages with
iteration

OpenSIMPLE: smartphone-based
psychoeducation program

Yes303 (all papers
combined)

[31-33]

High user involvement (n=2)

Users were involved in concept
generation and ideation stage,
prototype design and deployment
stage and evaluation stage with it-
eration with a goal to empower
patient decision-making

QoLd-ME: smartphone-based,
personalized QoL assessment app

No; other serious mental
illnesses also included

59b[34]

Users were involved in concept
generation and ideation stage,
prototype design, and deployment
stage and evaluation stage with it-
eration with a goal to empower
patient decision-making

SPIRITe App: smartphone self-
monitoring app that allows patients
to undertake modules and com-
plete questionnaires for mental
health assessment

No; also included posttrau-
matic stress disorder

25b[35,36]

aMONARCA: Monitoring, Treatment and prediction of bipolar disorder episodes.
bUnclear how many of the participants had a diagnosis specifically of bipolar disorder.
cN/A: not applicable; the paper mentioned no user involvement.
dQoL: quality of life.
eSPIRIT: Study to Promote Innovation in Rural Integrated Telepsychiatry.
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Table 2. Further summary of included studies including further description of methods used, model of user involvement and further description of
user-involvement method.

Further description of user-involvement
model

Model of user involvementFurther description of methods usedCharacteristics and refer-
ence

No user involvement mentioned (n=4)

N/AN/AN/Aa[20]

N/AN/AN/A[21]

N/AN/AN/A[22]

N/AN/AN/A[23]

Low user involvement (n=1)

N/ANone mentioned[24] • Users completed nonstandardized measures
for satisfaction and perceived effect on
clinical care

Medium user involvement (n=4)

Aim of the approach was to create a
product that would be usable for the

Cocreation approach[25] • Prototype design and deployment stage: 3
rounds of interviews with 8 users where

specific target population and moveinteractive demo materials and screenshots
away from traditional rigid waterfallwere provided as stimuli and feedback was
methods, which only have a single roundused to iterate design
of assessment or iteration. This approach• Evaluation stage: Credibility and Expectan-

cy Questionnaire, SUS,b and Client Satis- affected the tool by uncovering usability
requirements, which were implemented.faction Questionnaire administered to

measure system usability, user experiences
and client satisfaction.

During the design process, participants
used the MoodRhythm app in their daily

Participatory design process[26,27] • Prototype design and deployment stage:
participants used the app and shared feed-

lives and shared their feedback, designback, design insights and suggestions for
insights, and suggestions for improve-improvement at least once a week. Wire-
ments to the app. This process allowedframes were sent back to participants,
participants to provide feedback on anwhich incorporated this feedback where
ongoing basis during the design processfurther feedback was given
and helped to identify and address con-

• Evaluation stage: poststudy usability scale
using SUS

cerns that users might have regarding
these technologies, ensuring the app was
effective for daily use.

Through this design process, users were
“involved” in making decisions regard-

Patient-Clinician Designer
Framework using principles
of user-centered design

[28-30] • Prototype design and deployment stage: 3-
hour workshops were held for design and
iterative prototyping where feedback was
incorporated into design

ing system features using collaborative
design workshops. The design of the

MONARCAc system uses a mobile
phone app as the main component.

• Evaluation stage: SUS was administered in
a field trial. A nonstandardized question-
naire for usefulness and perceived useful-
ness was also developed and administered.

Using the user-centered design approach,
suggestions were incorporated based on

User-centered design[31-33] • Prototype design and deployment stage:
users were involved in focus groups, inter-

feedback from the users during the feasi-views, and surveys with research teams.
bility study as well as modifications toUnclear how findings were used to iterate
adapt the platform for an open study.the prototype
Several features were added to OpenSIM-
PLE using this approach

• Evaluation stage: engagement was calculat-
ed based on weekly percentage of complet-
ed tasks. Usability was calculated using the
SUS and satisfaction and perceived helpful-
ness using Likert scales.

High user involvement (n=2)
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Further description of user-involvement
model

Model of user involvementFurther description of methods usedCharacteristics and refer-
ence

The QoL-ME was cocreatively devel-
oped in an iterative development process
with groups of people with severe mental
health. The process consisted of 6 itera-
tions divided over 3 stages: brainstorm-
ing stage, design stage, and usability
stage. The development process was de-
scribed as fitting in the framework of
participatory design. Feedback was used
to make several changes to QoL-ME

Cocreation approach• Concept generation and ideation stage: 10
participants were to share their experiences

with smart devices, apps and QoLd ques-
tionnaires and to ideate regarding QoL-ME
in a focus group

• Prototype design and deployment: paper
sketches (wireframes) were presented and
were gradually refined, expanded, and
made to function where a first prototype
was developed. 25 participants were in-
volved in this stage

• Evaluation stage: prototype was subjected
to usability testing and systematically as-
sessed using the SUS with a total of 25
participants.

• Goal to empower patient decision-making:
no information was found in relation to this

[34]

Target users and domain experts were
engaged in a participatory design process
throughout development via focus
groups and usability testing with national
consumer advocacy groups and providers
and patients in rural clinics. The process
also adhered to the principles of digital
development which includes the follow-
ing: design with the user; understand the
existing ecosystem; design for scale;
build for sustainability; be data driven;
use open standards, open data, open
source, and open innovation; reuse and
improve; address privacy and security;
be collaborative

Human-centered design
process, participatory design
process, and Principle of
Digital Development

• Concept generation and ideation stage: 1
focus group was run with users to propose

the SPIRITe app and a second focus group
was run to refine SPIRIT app concept

• Prototype design and deployment stage:
focus groups were run with user to elicit
feedback on storyboard and prototype and
prototypes were refined based on feedback

• Evaluation stage: developed a usability
testing framework, which was conducted
with 5 participants where feedback was in-
corporated into the app

• Goal to empower patient decision-making
and creating empathy: the study had an ad-

visory group called CAB,f which consisted
of 8 “consumers” and “consumer advo-
cates” who met monthly to advise the
SPIRIT scientific team on all aspects of
trial design and conduct, which was result-
ed in changes to the app and study

[35,36]

aN/A: not applicable; the paper mentioned no user involvement.
bSUS: System Usability Scale.
cMONARCA: Monitoring, Treatment and prediction of bipolar disorder episodes.
dQoL: quality of life.
eSPIRIT: Study to Promote Innovation in Rural Integrated Telepsychiatry.
fCAB: Consumer Advisory Board.

Expert Panel Review
As per the third question, the findings of this paper have been
discussed within a group of individuals who offer academic and
clinical expertise in this area as well as an individual with lived
experience of BD who also has a good level of experience and
participation in PPI. On the basis of these discussions, we
recommend the following:

1. Involve users in all stages of design and evaluation,
including concept generation and ideation, prototype design
and deployment, and evaluation stages with the goal of
creating user empathy and empowerment. This process
should have an adequate number of participants to welcome
diversity in thought. Equal representation is also a crucial

consideration that needs to be considered when recruiting
users.

2. Ensure early involvement as this will be cost-effective in
the long run (avoid redesign and problems with use and
implementation in the later stages).

3. Combine principles of PPI and HCI to not only have users
to assist in designing technology but also in designing and
running research (eg, users cofacilitating design workshops)
and use end-to-end user involvement.

4. For academic and industry sectors to establish better
mechanisms to access target user groups with lived
experience of mental health issues, for example, by building
relationships with existing patient-directed organizations
such as charities and patient-led community groups.
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5. Increase awareness of HCI and design communities in PPI
principles and practices and increase awareness of PPI
community in HCI and design methods or skills.

6. Encourage use and mixing of formal scientific or design
methods with informal experiential and empathic practices
to capture richness in understanding the dynamic
requirements of technology users, which are cognizant of
use in context.

7. Keep the user informed at all stages of the process,
including final outcomes, future use, and next steps, which
are often forgotten about.

Discussion

Principal Findings
This paper presents the current landscape regarding user-led
design and evaluation of self-monitoring apps for BD. This was
investigated via 3 specific questions: (1) are users involved in
the design and evaluation of technology? (2) if so, how does
this happen? and (3) what are the best practice ingredients
regarding the design of mental health technology?

For the first question, a total of 17 papers were included in this
review, which resulted in the evaluation of 11 novel smartphone
apps for self-monitoring of BD. In total, 6 of these papers have
been grouped together as they have been published with respect
to the same smartphone app, which is highlighted in the Tables
1 and 2. Regarding the first question, the results from this review
indicate that users are being involved in design and evaluation,

but this is highly variable in terms of level of involvement. In
total, 4 self-monitoring apps (n=4 papers) were classified as
having no mention of user involvement in design, 1
self-monitoring app (n=1 paper) was classified as having low
user involvement, 4 self-monitoring apps (n=9 papers) were
classified as having medium user involvement and 2
self-monitoring apps (n=3 papers) were classified as having
high user involvement.

With respect to the second question, there is variability in the
models of user involvement in design and evaluation, where
the following have been described: agile development process,
cocreation approach, participatory design, patient-clinician
designer framework, user- and human-centered design, and
principles of digital development. The key characteristics of
the models are described in Textbox 2. The standout method
mentioned was the agile development process, which is a
software development process aimed at producing outcomes
fast in relation to market constraints and the ability to
accommodate changes during the software development cycle
[37]. The use of mental health technology is sparse [38], and
there are questions as to how a model aimed at quickly meeting
market constraints considers the users’ voice and needs during
the process of designing mental technology, which sheds light
on why it was ranked low regarding involvement as it only
considered users in the evaluation stage. Finally, this large
amount of variability sheds further light on the need for quality
guidelines in the reporting of user-involved development of
mental health technologies.
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Textbox 2. Key characteristics of user involvement.

Agile development process

• An iterative approach to project management which is aimed at product fast outcomes in relation to market constraints and the ability to
accommodate changes during the software development cycle

Cocreation approach

• A process which is aimed at creating “with” users and stakeholders to ensure results meet their needs and are usable

Patient-clinician designer framework

• A process which uses the key principles of user-centered design to be applied in the context of mental health. A framework which aims to involve
patients and clinicians in the process of design through collaborative design workshops and iterative prototyping

Human-centered design

• A process which is based on designing based on characteristics and intricacies of human psychology and perception which is considered to carry
out a deeper analysis that user-centered design

Principles of digital development

• A process which focuses on the following 9 principles during digital development:

• Design with the user

• Understand the ecosystem

• Design for scale

• Build for sustainability

• Be data driven

• Use open data, open standards, open source, and open innovation

• Reuse and improve

• Address privacy and security

• Be collaborative

The descriptive section of Textbox 2, which describes how
models of involvement were implemented as outlined in the
selected papers, also uncovers pertinent findings to the second
question. It was found that papers that were classified as having
high user involvement displayed an increased level of detail on
how they implemented their chosen user involvement model.
In addition, those papers that were classed as high user
involvement not only described their methods as mainly
participatory design, but also described a combination of
methods such as cocreation, participatory design, and
human-centered design. This highlights some early suggestions
that it is the combination of methods that could be the driving
force of ideal user involvement, which underpins points 5 and
6 of our recommendations of best practice, as outlined in the
Results section. These points indicate that there should be a mix
of methods to capture the unique and dynamic requirements of
mental health technology users and that there should be an
increased awareness of these methods in both the HCI and PPI
design communities.

Focus groups were the method of choice during the concept
generation and ideation stages. For the prototype design and
deployment stage, the following methods were shown to have
been used: focus groups and workshops, sharing of wireframes,
and interviews. For evaluation stages, there was a combination
of the use of standardized and unstandardized questionnaires

to measure factors such as usability, satisfaction, and usefulness
of the smartphone app. For a few studies, completing tasks using
the app was also a method used for evaluation. Only 1 study
that met the high user involvement criteria had explicit reference
to empower patient decisions and create empathy by having a
patient advisory board whose role was to advise the scientific
team of all aspects of the study and smartphone app. Some
studies [26,27] had particularly low participant numbers (ranging
from 1 to 7 users), and there are questions as to whether such
small samples can adequately capture users’needs or wants and
whether this constitutes a user-focused approach. The aims of
these methods are to represent diversity in this voice and capture
both an implicit and explicit understanding of users, tasks,
environments, and interactions so that technology can be
designed better, and it can be argued that such small samples
cannot provide the richness of understanding needed for this.
The real lived experience of the condition cannot be understood
and adequately covered with such a small sample size. That is
not to say that a large number of participants capture this
adequately either as there is a pool of studies [21,22,24] with a
large group of participants that do not adequately describe how
the findings were used to iterate the technology. It is both the
number of users and the level of engagement that constitutes
an appropriate user-centered methodology. In summary, this
research provides evidence that despite the presence of
recommended standards for the involvement of the user in the
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process of design and evaluation of mental health technology
specifically for BD, there is large variability in whether the user
is involved, how they are involved, and to what extent there is
genuine empowerment in the voice of the user, which is the aim
of design approaches involved in mental health technology.

Limitations
The limitations of this study may also contribute toward the
lack of user involvement mentioned in this paper. This paper
reflects the current practices of user involvement to the extent
to which authors made this explicitly available in the chosen
literature. It could be the case that not all authors disclosed the
process of design in the paper for a variety of reasons. With
strict word limits in the case of often complex papers in the
field of mental health technology, authors may have decided to
focus on other parts of the technology, such as results, and omit
the design and development of the technology. Likewise, the
process of design could be described in other papers, which
may not have been included in this review. We did not contact
authors to check if there was additional literature on user design
or interview authors regarding user design in the development
of technology, but such practices might produce a more
comprehensive review of user design practices in the future. It
is also worth noting as a limitation that only research-led app
development projects were assessed and there may be
innovations in commercial and nonprofit developments that
have not been considered in this paper as only published
literature was considered. Finally, there may be limitations
around the recommendations of best practice provided by the
group of experts, and future studies should consider more
structured tools such as the Delphi method.

Comparison With Previous Work
A question for future investigation is why is this variability
present? Previous studies have considered this, where it was
concluded that there is a lack of parity when involving those
with mental health issues in design compared with those with
physical health issues [6] and more specifically for BD it was
found that only a small proportion of studies for technology
included involving the user in a recent review [7], despite the
benefits of involvement [9]. The first step to consider is the
inherent logistical and ethical issues that arise when working
with those with severe mental health issues [39]. In terms of
studies that indicated no or low user involvement, 1 potential
reason for this may be accessibility to a suitable user group.
Academic institutions are often closely linked to health care
settings with formal protocols and regulations that allow
accessibility to mental health care settings and patients.
However, there are drawbacks to this, including only being able
to access the same user representatives, which is likely to create
inherent bias. In contrast, research conducted in industry settings
is likely to not have this type of working relationship, largely
because of conflicts of interest, making it more difficult to access
the right user group. Academic, clinical, and industrial settings
need to work collaboratively to establish mechanisms to enable
technology development and the contribution of appropriate
users to be accessible, inclusive, and representative.

From a more systemic perspective, this intersection between
PPI and HCI may shed more light on the variability of user

involvement both in this study and more generally. Both
approaches combined describe the umbrella of the types of user
involvement methods described in this review. However, both
approaches individually have tensions that need to be
considered, which are likely to impact the application of these
methods. PPI approaches have limitations in that they are
currently not versed in considering design within the tensions
of cost and regulation, as PPI processes are often the result of
existing government funding for research, rather than
commercial and industrial funding, which is more typical of
technology development. Tensions arise because of the
differences in time management and resource allocation
depending on the funding source, and there are questions
regarding the adaptability of PPI practices for this. These
practices tend to be focused on the clinical context and clinical
task and are not versed in considering more subjective,
hard-to-measure, and tacit aspects when designing technology
such as user experience and everyday life practices, which are
facets removed from direct clinical care. PPI approaches tend
to traditionally linear, static approaches that do not evolve or
iterate owing to new information, which is not suitable when
designing technology where iteration is a requirement. This is
because the origins of PPI do not stem from design or scientific
disciplines, such as HCI, where the elicitation of need-finding
is not just limited to the anticipated as it is in PPI but also
unanticipated or implicit in nature [40]. For example, when
reviewing user preferences on data visualization for remote
monitoring technology, BD was touched upon, and it was found
that the state of readiness and state of health as well as data
literacy and familiarity with technology are all factors when
considering user engagement with remote monitoring technology
[40]. The consideration of factors, such as state of readiness
may not be readily captured by PPI.

For HCI approaches, unlike PPI processes, there is a lack of use
of these formal methods in the context of mental health service
and technology design. Therefore, there is little evidence of
their effectiveness [17]. PPI processes based on and in health
care provision and improvement work are often conducted by
professionals who have a skillset targeted toward working and
engaging with those with mental health issues, whereas this
cannot be said in the field of HCI where the training background
is largely different with little or no experience in mental health.
It is unclear whether this is a benefit of technology-based
approaches as it has the potential, if planned and implemented
well, to remove the power dynamics and hierarchy by not having
a clinician taking lead which can sometimes negatively impact
meaningful PPI contributions. Alternatively, it may be that if
not designed with empathy and in conjunction with the advice
from clinical persons or those with lived experience, HCI
approaches could be a hindrance and a barrier to disclosure and
engagement if the nonclinical professionals do not have the
skillset to meaningfully engage those with mental health issues.
This research highlights the need to upskill both communities
to be better equipped, and it is important for future research
should aim to explore this. Conclusively, user-focused
approaches can provide a framework for PPI to embed
participatory activities within the iterative, fast-paced
development process of mental health technology development.
Likewise, PPI has developed core standards around establishing
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an equal relationship between users and researchers, which can
lend itself well in HCI approaches where this is not necessarily
present.

Conclusions
In conclusion, this research provides evidence that despite
recommendations on the involvement of users in the process of
mental health technology design and evaluation, in this case,
specifically for BD, there is large variability in whether the user
is involved, how they are involved, and the extent to which
there is authentic empowerment of the user’s voice. The tensions

among the design approaches used in PPI and HCI may shed
some light on why there is variability in user involvement.
Currently, both design approaches work independently;
however, future practices should aim to work together and
encourage awareness and mixing of methods. The findings of
this research have been reviewed by an expert panel, including
an individual with lived experience of BD, and recommendations
were made for the design communities to establish better
mechanisms for awareness, mixing of methods, and increased
user involvement.
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Abstract

Background: The use of routine outcome monitoring (ROM) in the treatment of mental health has emerged as a method of
improving psychotherapy treatment outcomes. Despite this, very few clinicians regularly use ROM in clinical practice. Online
ROM has been suggested as a solution to increase adoption.

Objective: The aim of this study is to identify the influence of moving ROM online on client completion rates of self-reported
outcome measures and to identify implementation and utilization barriers to online ROM by assessing clinicians’ views on their
experience using the online system over previous paper-based methods.

Methods: Client completion rates of self-reported outcome measures were compared pre- and postimplementation of an online
system of ROM. In addition, a survey questionnaire was administered to 324 mental health service providers regarding their
perception of the benefits with an online system of ROM.

Results: Client completion rates of self-reported measures increased from 15.62% (427/2734) to 53.98% (1267/2347) after they
were moved online. Furthermore, 57% (56/98) of service providers found the new system less time-consuming than the previous
paper-based ROM, and 64% (63/98) found that it helped monitor clients. However, the perceived value of the system remains in
doubt as only 23% (23/98) found it helped them identify clients at risk for treatment failure, and only 18% (18/98) found it
strengthened the therapeutic alliance.

Conclusions: Although the current study suggests mixed results regarding service providers’ views on their experience using
an online system for ROM, it has identified barriers and challenges that are actionable for improvement.

(JMIR Ment Health 2021;8(12):e29243)   doi:10.2196/29243

KEYWORDS

routine outcome monitoring; progress monitoring and feedback; outcome measures; web-based outcome monitoring; routine
outcome monitoring software; outcome measurement questionnaire; measurement-based care

Introduction

The prevalence of mental illness, accompanied by its social and
economic burden on the individual and society, has gained
global recognition [1,2], creating a push to invest in solutions
[3]. Mental health action plans that include evidence-based

interventions with measurable outcomes have been identified
as important components of future improvements to mental
health services [3]. The incorporation of routine outcome
monitoring (ROM) into clinical practice has emerged as a
method of improving psychotherapy treatment outcomes [4].
ROM involves monitoring client progress throughout their
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course of treatment at regular intervals using standardized
measures and feeding the information back in real time to the
clinician and client, thereby allowing for the identification of
any need to change the care plan [4-6]. According to Lambert
and Harmon [7], client progress measurements and feedback
appear to work similarly to a physician monitoring patients’
blood sugar in managing their diabetes, and most importantly,
it can identify possible impending treatment failure. Studies
have shown that ROM contributes to an increased number of
clients who improve from the receipt of mental health treatment
[8], an increase in the degree to which they improve, and a
decrease in the number of treatment failures [7,9].

The use of ROM in clinical settings appears to have a positive
effect on patient outcomes in several ways. One key benefit is
that ROM can help clinicians identify clients at risk for treatment
failure by limiting the effect of overestimating their own abilities
(self-assessment bias) [10-12]. Boswell et al [13] state,
“Clinicians could benefit from using tracking systems because
of their likely overly optimistic estimates of their clients’
outcome and their inability to predict treatment failure,
specifically, reliable negative change.” A study by Hannan et
al [14] which examined the ability of therapists (clinicians) to
identify patient deterioration found that therapists only identified
2.5% (1 of 40) of clients who left treatment worse than when
they began. Similarly, Lambert [10] states, “…a significant
therapy-related cause of poor outcomes is the failure of
therapists to be aware of poor treatment response as it develops
over the course of therapy.” When clinicians can identify clients
at risk for treatment failure earlier, they can adjust the course
of treatment or optimize treatment instead of waiting until the
end of treatment [15].

Another positive effect of ROM in mental health treatment is
quicker client improvement, which is tied to faster recovery
resulting in fewer treatment sessions [14,15]. Fewer treatment
sessions mean cost savings for health institutions facing
increasing pressures for accountability and cost containment
[16]. A quick recovery also means less suffering on the part of
the client [16]. ROM with ongoing client feedback is therefore
a method of providing more efficient and cost-effective care
[15,17].

The use of ROM can also improve the therapeutic alliance
between clinician and client. Clinicians who form stronger
alliances with their clients can expect better outcomes
[14,15,18-21]. Brattland et al [22] found that when ROM was
in place, alliance ratings increased more than they did with the
treatment-as-usual condition, and this improvement in the
therapeutic alliance resulted in less posttreatment impairment.

Despite these benefits of ROM and the fact that many countries
are recommending the use of ROM in various mental health
settings [10,23-25], previous studies assessing usage suggest
that fewer than 14% of clinicians use standardized progress
monitoring measures regularly in their provision of mental
health services [22,26]. Several obstacles faced by mental health
organizations and therapists in implementing ROM in clinical
practice may explain the low rates of usage: the time required
to administer, score, interpret and report client feedback; the
financial burden of implementation; multiple stakeholders with

different needs; and philosophical barriers, such as scepticism
regarding the relevancy and utility of the measurement tools,
fear and mistrust about what the data will be used for, fear of
being monitored, and privacy and ethical concerns [12,27,28].
Inadequate training and awareness regarding the use of ROM,
how to complete the measures, and a lack of ongoing technical
support, compound these issues [27,29].

Previous studies evaluating the organizational benefits of ROM
have shown that using online systems provides instantaneous
feedback to clinicians and clients [5,7,8,12]. The Partners for
Change Outcome Measurement System, which uses web-based
software to calculate and track the client’s outcome rating score
or the OQ-Analyst software signal alert system, has
demonstrated a reduction in client deterioration rates and
significant change in clients predicted to have a poor outcome
[6]. Barriers to uptake of the use of ROM can also be overcome
by implementing a system that is simple and easy to use, is not
disruptive to routine mental health therapy practice, and that
can “expedite and ease practical difficulties” [12].

The objective of this paper is to identify if moving to an online
system of ROM influences client completion rates of the
outcome questionnaires. In addition, service providers’ views
on their experience using an online system will be examined to
identify implementation and utilization barriers and highlight
actionable items where improvements can be made to ensure
successful future implementations.

Methods

The study was conducted at a large mental health and addiction
facility in Canada, and 2 types of data were collected. First,
retrospective data were gathered on completion of self-reported
measures by clients. Second, a cross-sectional survey of mental
health service providers was conducted to investigate their
perception of the benefits of using an online ROM in their
treatment of clients in the Depression Care and Trauma Care
individual outpatient counseling programs. For the purposes of
this study, clinicians are referred to as “service providers.” A
research ethics board application was submitted, and ethics
review was deemed to not be required.

In this study, ROM refers to the repeated measurement of a
client’s progress over the course of treatment according to
standardized self-reported measurement questionnaires or
assessments (see Multimedia Appendix 1 for a list of
assessments and their expected frequency). This information
regarding the client’s current status is fed back to the clinician
or client and is intended to be used by the clinician to assess if
a change or alteration in the current treatment plan is necessary
[5,7,30]. The self-reported questionnaires commonly measure
client progress regarding symptom severity, social functioning,
and personal well-being [9,14,28,31].

Before the online ROM was implemented, the self-reported
measures (Multimedia Appendix 1), were completed by the
service providers in a session with the client and were manually
entered into the client system by the service provider or faxed
to the main office administration staff for manual entry into the
client system. Postimplementation of the online system for
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ROM, the same assessments were performed at the same
frequency and intervals (Multimedia Appendix 1), but they were
to be completed by the client prior to coming to session via their
online portal. In this way, feedback would be available in real
time to both the service provider and the client.

Rates of completion of the self-reported measurement
questionnaires (assessments) by the clients as part of the ROM
process were calculated as follows: each client that filled out at
least 1 assessment battery at 1 time point during the course of
treatment was calculated as 1 client with a completed
assessment, both pre- and postimplementation. The total number
of clients with a completed assessment was divided by the total
number of clients. All clients in the Depression Care and Trauma
Care programs were expected to complete assessments; all were
included for the time period of 18 months prior to the
implementation of the online ROM and again at 18 months
postimplementation of the online ROM.

A survey questionnaire was designed by the investigators for
this study based on a literature review of research on utilization
and attitudes toward ROM in the treatment of mental health and
adaptation of the survey questions used in those studies
[26,30,32,33].

The questionnaire consisted of ten, 5-point Likert scale
questions, asking service providers how they would best
characterize their feelings toward the use of an online ROM
system in the areas of time savings (Q1), client receptiveness
(Q2), allowance for regular progress monitoring of clients (Q3),
adequacy of training (Q4), strengthening of the therapeutic
alliance (Q5), identification of clients at risk for failure (Q6),
increased workload (Q7), help available as needed to assist in
using the program (Q8), if confidence in usage increased over
time (Q9), and if it positively impacted the care they provided
(Q10). In addition, the questionnaire included 1 open-ended
free-text question asking for further comments. The
questionnaire was offered in both English and French to
accommodate the bilingual nature of health care services in
Canada (see the English version of the service provider survey
in Multimedia Appendix 2). The data collection for the survey
occurred between January 20, 2020, and February 20, 2020.
Two reminder emails to complete the survey were sent, the first
halfway through the data collection period on February 3, 2020,
and the second 2 weeks after that on February 17, 2020.

The online survey questionnaire created and used for this study
was distributed to 324 mental health service providers via email.
All service providers were mental health counselors and had at
least a master’s degree in social work, psychology, or another
health-related discipline. The inclusion criteria for service
providers were that they had an online account and that they
had at least 1 client using the program at the time of study. Of
the 324 service providers who received the survey, 98 completed
the questionnaire, resulting in a response rate of 30.2% (98/324).
Of the 98 responses, 10 were completed in French.

Results

Client completion rates (total number of clients with at least 1
completed assessment divided by the total number of clients)
of the self-reported measurement questionnaires using
paper-based methods calculated over an 18-month period
preimplementation of an online ROM were 15.62% (427/2734).
Postimplementation of an online ROM, client completion rates
calculated over an 18-month period were 53.98% (1267/2347).

Survey responses provided the following results. Most service
providers (56/98, 58%), responded that the online system was
less time-consuming than were previous paper-based methods
(Q1); however, only 31 out of 98 (31%) agreed that the system
did not increase their workload (Q7).

With regard to the online system of ROM allowing for regular
progress monitoring of their clients (Q3), 63 out of 98 (64%)
service providers responded that the online system did allow
for regular progress monitoring of their clients. However, only
23 out of 98 (23%) responded that the online system helped
identify earlier clients at risk for treatment failure (Q6), and
only 18 out of 98 (18%) responded that the online system
strengthened the therapeutic alliance with their clients (Q5). In
addition, only 45 out of 98 (64%) service providers responded
that their clients were receptive to using the online system to
complete the self-assessment questionnaires (Q2), and only 38
out of 98 (38%) responded that the program positively impacted
the care they provided (Q10).

With regard to their ability to successfully use the system, only
36 out of 98 (37%) reported that help was available as needed
to assist with using the program (Q8), 46 out of 98 (47%)
responded that they received adequate training (Q4), and 50 out
of 98 (51%) felt more confident in their ability to use the system
since it was first introduced (Q9; Figure 1).
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Figure 1. Service Provider Survey Results.

Many of the 48 free-form responses were able to be split into
several themes. The service providers who responded with
positive feedback indicated their appreciation for the instant
feedback on the progress of their clients: “I would say the best
part is that it’s easier than paper and results are easy/instant”;
“I like the paper savings, instant scoring and ability to visually
monitor progress online”; and “Overall I think it is a great
tool…”.

Most service providers, however, stated difficulties navigating
the software and understanding the process. Many of these
respondents specifically stated that they received inadequate
training, and many made a request for additional training. Due
to their own difficulties using the software, some also described
issues with assisting their clients in successfully using the
software. In addition, some service providers stated they had
to resort back to completing the measures for their clients or
completing it with their clients on paper in session and faxing
in the results. Reasons given by service providers for this were
clients reporting technical difficulties, preferring paper and pen,
reporting being too depressed already, or stating the process
was frustrating and anxiety-provoking. Some service providers
stated they found no benefit with using the online program over
previous paper-based methods, some reported an increase in
their workload, and some reported accessibility issues due to
the platform not being entirely in French.

Discussion

Principal Findings
The findings of this study suggest that an online system supports
adoption of routine outcome monitoring in the treatment of
mental health. Despite this study’s findings of low client
receptiveness with service providers occasionally having to
revert to paper-based completion of the measures, client

completion rates increased significantly with the use of the
online system of ROM. Previously with a solely paper-based
system, only 16% of clients completed assessments; however,
after implementation of the online system, the completion rates
increased to 54%. A study evaluating the benefits, barriers, and
disadvantages of electronic patient-reported outcome measures
identified that electronic collection offers more advantages over
paper-based methods. The study, conducted via a systematic
review of articles that evaluated electronic patient-reported
outcome measures identified advantages that included greater
patient preference, lower costs, faster completion time, higher
data quality, and higher response rates [34].

Upon examination, the benefits of an online system over
paper-based methods are clear; however, service providers’
perceptions are mixed. Contradictory results were found with
regards to efficiency. Although 56 out of 98 (57%) service
providers responded that the online system was less
time-consuming than were previous paper-based methods, only
31 out of 98 (31%) responded that the system did not increase
their workload. One of the main barriers identified in previous
literature to the utilization of ROM has been the significant time
burden involved, and it has been suggested that software systems
may alleviate some of the burden [5,12,35,36]. The results of
the current study, with 58% (56/98) of service providers
responding that the online system was less time-consuming,
show promise for improvement in ROM utilization if an online
system is adopted. However, the low response rate of only 31%
(31/98) of service providers reporting that the online system
did not increase their workload is concerning.

With regard to the service providers’ views on their experience
using an online system of ROM, 63 out of 98 (64%) agreed that
the system of the online ROM did allow for regular progress
monitoring of their clients. However, only a minimal number
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of service providers recognized benefits with the use of an online
ROM for identifying clients at risk for treatment failure (23/98,
23%) or strengthening the therapeutic alliance (18/98, 18%).
The online system of ROM that was implemented allowed
service providers and clients to view progress in graphs in real
time. The service provider was then able to determine if the
client’s progress was going in a positive or negative direction.
The online system also had a dashboard flag to allow the service
provider to identify if the client was suicidal or displaying
suicidal ideation. This flag is similar to other ROM systems
such as the OQ-Analyst feedback system that provides a red
alert signal to indicate that the client is responding poorly to
treatment [6]. It may be that service providers are relying on
their own abilities and efforts to identify clients at risk for
treatment failure or to strengthen the therapeutic alliance rather
than using the tools available to them with the online system.
This has been demonstrated in previous literature which reports
that clinicians have an overly positive self-assessment bias as
to their ability to affect client improvement and a tendency to
underestimate client deterioration [11,37]. Increase in training
and future evaluation to assess if service providers are viewing
the real-time feedback that is available to them through the
online system should be completed to improve these 2 study
results.

Only 45 out of 98 (46%) service providers reported that their
clients were receptive to using the online system. This finding
was underscored in the open-ended comments with some
indicating that their clients refused to use the program, preferred
paper and pen, or preferred to complete the questionnaires in
session with the therapist. Clients also reported they were too
depressed or lacked the motivation to use the program or felt
the program provoked feelings of frustration, agitation, and
anxiety. Similar findings regarding client receptiveness have
been identified in the literature with some users expressing
frustrations with a complicated or unintuitive interface, or
technical issues and malfunctioning websites to the point of
giving up [38]. In a 2021 research study performed in Australia
to improve mental health and well-being health information
technology for culturally diverse youth in nonurban areas,
participants identified that the technology should be easy to use
and understand and should not make the user feel overwhelmed
or frustrated [39]. Functionality has been demonstrated in the
literature to be of high importance in enhancing user satisfaction
for the implementation of a web-based platform [40]. Overall,
our findings are consistent with previous research findings and
suggest a lack of user-friendliness may be a factor in the low
client receptiveness to using the ROM online system in our
current study.

Finally, our study showed low results regarding service
providers receiving adequate training or having help available
when using the system was needed. Previous research concurs
with these results in that it has been identified that lack of proper
training and support is a barrier to successful implementation

and utilization of a ROM program and that both these
components are needed for successful adoption of an online
system [27]. Therefore, enhancement in training and ongoing
technical support could be actioned to improve success of future
implementations.

Limitations
A limitation in this study is the low survey response rate by
service providers, with just 98 out of 324 (30.2%) participants
responding. Although this response rate and sample size are
comparable to those of previous survey studies [30,41],
obtaining feedback from more service providers using the online
system would give a truer picture of the perception of benefits.
Another limitation relates to the client completion rates, as the
clients only had to fill out 1 assessment battery at 1 time point
during the course of treatment to be included in the calculation,
which does not necessarily give a true picture of increased rates.
Further studies should investigate whether online ROM leads
to a sustained completion of assessments.

For the purpose of parsimony, each question investigated a
different construct. Future studies should use multiple items to
enable a measurement of reliability and validity.
Recommendations for future research also include an expansion
of sociodemographic characteristics of service providers, which
may help to explain the current findings. For example, service
provider age, ethnicity, length of employment, years of
experience, education details, and physical location they are
servicing could be included as factors that may influence
perceptions of the use of an online system for ROM. Previous
research suggests that mental health therapists who have
graduated more recently tend to value ROM and are more
inclined to use it [25].

A direct survey evaluation of client experience and perceptions
using an online system for completing mental health
questionnaires is also recommended for future research given
the current low receptiveness of clients. This additional
information would be beneficial in highlighting necessary
improvements that should be made for future implementations.
It also would be helpful to reevaluate service providers’
perceptions on the use of an online ROM after an enhancement
is made in training and ongoing support to identify if this
adjustment would glean improved results.

Conclusions
Overall, the findings of this study suggest that online ROM has
strong potential to lead to increased adoption of ROM, which
has been associated with better outcomes for patients. This
should encourage researchers and practitioners to identify and
address the barriers and challenges, which, with limited
intervention, could increase the chances of future
implementation success, improved utilization, and completion
of the measures.
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Abstract

Background: As digital peer support is quickly expanding across the globe in the wake of the COVID-19 pandemic,
standardization in the training and delivery of digital peer support can advance the professionalism of this field. While telehealth
competencies exist for other fields of mental health practice, such as social work, psychiatry, and psychology, limited research
has been done to develop and promote digital peer support competencies.

Objective: The goal of this study is to introduce the coproduction of core competencies that can guide digital peer support.

Methods: Peer support specialists were recruited through an international listserv and participated in a 1-hour virtual focus
group. A total of four focus groups were conducted with 59 peer support specialists from 11 US states and three countries.

Results: Analysis was conducted using the rigorous and accelerated data reduction (RADaR) technique, and 10 themes were
identified: (1) protecting the rights of service users, (2) technical knowledge and skills in the practice of digital peer support, (3)
available technologies, (4) equity of access, (5) digital communication skills, (6) performance-based training, (7) self-care, (8)
monitoring digital peer support and addressing digital crisis, (9) peer support competencies, and (10) health literacy (emerging).
The authors present recommendations based on these themes.
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Conclusions: The introduction of digital peer support core competencies is an initial first step to promote the standardization
of best practices in digital peer support. The established competencies can potentially act as a guide for training and skill
development to be integrated into US state peer support specialist competencies and to enhance competencies endorsed by the
Substance Abuse and Mental Health Services Administration (SAMHSA).

(JMIR Ment Health 2021;8(12):e30221)   doi:10.2196/30221

KEYWORDS

COVID-19; peer support; competencies; training; digital

Introduction

In the wake of the COVID-19 pandemic, digital peer support
has rapidly expanded across the globe. Digital peer support is
live or automated peer support services delivered through
technology media, such as peer-to-peer networks on social
media, peer-delivered interventions supported with smartphone
apps, and asynchronous and synchronous technologies [1]. Peer
support has been described as social emotional support,
frequently coupled with instrumental support [2]. It is mutually
offered or provided by persons with a mental health condition
or substance use disorder to others sharing a similar mental
health condition or substance use disorder. Peer support has
augmented mental and physical health care by providing support
between clinical encounters [3]. Peer support specialists enhance
mental health service users’hope, quality of life, social support,
and recovery; are linked to reduced symptoms among mental
health service users; and help to improve engagement in mental
and physical health services [4,5].

Peer support is defined as an essential mental health service by
the World Health Organization [6]. As referenced in the
scientific evidence, peer support has expanded from in-person
services to telemental health services prior to the COVID-19
pandemic (eg, warmlines) [7]. Prior to the COVID-19 pandemic,
there was quite a widespread existence of digital peer support
programming. For example, in a study led by Rotondi and
colleagues [8], peers used a website and home computers to
deliver psychoeducational therapy to individuals with
schizophrenia and their family and friends. Participants in that
study reported statistically significant improvements in
psychiatric symptoms, including fewer positive symptoms.
Digital peer support has also been offered through many
different platforms, such as Facebook, smartphone apps, and
fitness trackers, to promote fitness and self-monitored exercise
[9,10]. However, due to the COVID-19 crisis and related
lockdown and social distancing measures, digital peer support
has rapidly expanded and includes various technology
modalities. For example, digital peer support, once commonly
offered through the telephone, has transitioned to be offered
through technologies such as virtual reality and video games
[11]. Peer support specialists are developing and coproducing
digital peer support technologies with peer and nonpeer
scientists (ie, peer support specialists are offering their lived
experience expertise to partner in the development of digital
peer support).

Peer-led, medical self-management programs show promise for
significantly improving mental health service user activation
(ie, “patient activation” is defined as patients’ willingness and

efficacy in managing their own health and recovery) and the
ability of the individual to manage their illness and health
behaviors, collaborate with providers, maintain function, and
prevent health decline [12]. Craig et al [13] investigated the
feasibility of employing mental health service users as health
care assistants within an assertive outreach team. The assertive
outreach team consisted of an associate specialist psychiatrist,
eight case managers with a nursing background, and a
psychiatrist consultant. The team provided service to persons
with a record of poor engagement in care, problematic behavior,
substance abuse, and multiple hospitalizations. A total of 45
clients of the assertive outreach team were randomly assigned
to either the standard team or the assertive outreach team plus
a mental health service user who acted as a health care assistant.
Craig et al [13] found that individuals with a lived experience
of a mental health challenge were valued as role models who
had “insight” into the care system and the resource capacity to
advocate for clients within the clinical team. In addition, Clarke
et al [14] found that an Assertive Community Treatment (ACT)
team with case managers had a lower likelihood of psychiatric
hospitalization than a nonconsumer-staffed ACT team. Clarke
et al [14] theorized that mental health service users who had
been hospitalized themselves may have been more motivated
to keep service users out of the hospital and may have had
greater tolerance for psychotic behavior or extreme states. Some
studies have found peer-assisted care is not always more
effective than standard or clinical care [15]. However, peer
support significantly increases self-reported social contacts with
service users and professional staff and enhances social networks
[15].

As digital peer support quickly expands across the globe,
development of digital peer support competencies is needed to
develop a framework for consistency and standardization of
best practices. Formal academic training programs for other
mental health professionals, such as social workers,
psychiatrists, psychologists, medical professionals, and
community health workers, address best practices for
implementing telemental health services [16]. While core
competencies have been developed for in-person peer support
(ie, Core Competencies for Peer Workers developed by the
Substance Abuse and Mental Health Services Administration
[SAMHSA]), to date, digital peer support competencies have
not been considered [17]. In 2015, SAMHSA published core
competencies for peer support specialists in an effort to identify
the skills and abilities needed to provide support to people
recovering from a mental health or substance use condition [17].
For example, SAMHSA identified the ability to engage peers
in collaborative relationships and value communication as
important competencies for in-person peer support specialists.

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e30221 | p.168https://mental.jmir.org/2021/12/e30221
(page number not for citation purposes)

Collins-Pisano et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://dx.doi.org/10.2196/30221
http://www.w3.org/Style/XSL
http://www.renderx.com/


Peer support’s rapid transition to digital peer support during the
COVID-19 pandemic requires the expansion and redefinition
of skills and abilities for peer support specialists who are now
offering services and support online through digital platforms.

Digital peer support has the potential to expand the reach and
practices of in-person peer support. Promising evidence indicates
that digital peer support specialists may enhance service users’
ability to live in community settings [18], improve the impact
of peer support without the need of in-person sessions [19], and
promote engagement in mental and physical health services
[18]. Digital peer support sessions have no geographical or time
limitations, engage service users in digital mental health, and
may increase access to mental health care for hard-to-reach
groups, such as rural or home-bound service users.

Introducing core competencies is the first step to standardizing
telehealth practices for this mental health workforce. Core
competencies could potentially facilitate consistency among
digital peer support training programs across state and
international borders. The current mental health landscape
employs multiple models of peer support practice [20], making
consistency across states difficult to ascertain. Similar to other
fields, core competencies have the ability to promote best
practices, guide delivery, inform training programs, assist in
developing standards for certification in digital peer support,
and assist in the evaluation of work performance. As such, the
purpose of this study was to inform the development of core
competencies for digital peer support specialists as an initial
first step to promote the consistency and standardization of best
practices in digital peer support.

Methods

Using a convenience sample, peer support specialists that
currently offer digital peer support services were recruited by
an international listserv that includes 1500 peer support
specialists. Focus groups were determined as the most
appropriate data collection methodology to ensure that the
perspectives of peer support specialists were included in the
initial development of competencies. Participants were eligible
if they were older than 18 years of age and were a peer support
specialist. Participants were asked to complete an online
presurvey with questions on demographic information (eg, age,
race, and gender) to ensure variation in focus group participants,
and they participated in a 1-hour online focus group. The
questions in the focus group interview guide were coproduced
with four peer and nonpeer academic scientists and four peer
support specialists using the Peer and Academic Partnership to
determine what essential knowledge and abilities are necessary
for effectively delivering digital peer support [21]. The Peer
and Academic Partnership is the collaboration of academic
researchers and certified peer support specialists to guide the
development of interventions, trainings, and academic materials
[21]. The Peer and Academic Partnership has been used to
develop mobile apps, shared decision-making tools, and
instruments to measure community-engaged research [21].

Interview guide questions included the following: “What
essential knowledge does a peer support specialist need to offer
digital peer support?” “What are the essential abilities peer

support specialists need to offer digital peer support?” “How
do these essential skills vary by lived experience (eg, mental
health, physical health, substance use challenges, veteran status,
aging, and racial or ethnic diversity)?” and “How do peer
support practice standards as defined by the Substance Abuse
and Mental Health Services Administration (SAMHSA) align
or not align with what we have spoken about today?”
SAMHSA’s Core Competencies for Peer Workers includes the
following: (1) engages peers in collaborative and caring
relationships; (2) provides support; (3) shares lived experiences
of recovery; (4) personalizes peer support; (5) supports recovery
planning; (6) links to resources, services, and support; (7)
provides information about skills related to health, wellness,
and recovery; (8) helps peers to manage crises; (9) values
communication; (10) supports collaboration and teamwork; (11)
promotes leadership and advocacy; and (12) promotes growth
and development [17].

The development of competencies is not achieved through
individual processes, but rather through collaborative group
processes in social contexts [22]. For example, in excluding
older adults and their unique perspective of living in a nursing
home, we are not able to learn about the person in their specific
environment. To reproduce such a group process and to build
off of other opinions, we aligned our data collection to promote
cross-individual opinions. As such, we employed a series of
focus groups to develop the digital peer support
competencies. The final set of competencies based on focus
group findings incorporated member-checking to ensure
accuracy and face validity. Member-checking was used to
enhance the credibility of data analysis and participant
involvement [23]. Researchers presented data transcripts to all
participants for comment, and participants were asked to review
the transcripts to determine if the words match their intended
meanings and to validate the researcher’s interpretation of the
data [23].

The analysis of digital peer support competencies, within the
framework of peer-run organizations and Medicaid-reimbursable
organizations, was based on four 1-hour focus group discussions
with a total of 59 participants across the four focus groups,
which took place in October 2020. The focus groups were
carried out by two authors (CCP and A Myers) using the
interview guide. The interview guide was successfully tested
in a pretest. Focus group participants were emailed the interview
guide 24 hours prior to the focus group to prepare for the actual
focus group. Focus group facilitators had 1 to 5 years of
experience conducting focus groups with the sample of interest.
To facilitate participation, focus group facilitators developed a
set of ground rules with participants, including (1) the
confidentiality of the focus group, (2) allowing everyone time
to speak, (3) having mutual respect for one another, and (4)
being available for follow-up. Focus group facilitators asked
every participant for their input on each interview question.

The focus group discussions were recorded digitally, transcribed,
and anonymized. Focus groups were conducted until there was
saturation (ie, when sampling more data would not lead to more
information) [23]. The data were analyzed using the rigorous
and accelerated data reduction (RADaR) technique, a
team-based approach to coding and analyzing qualitative data
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[24]. The RADaR method helps to streamline the process of
qualitative data analysis and produce qualitative results quickly
and thoroughly through its ability to organize, reduce, and
analyze data in user-friendly software packages, such as
Microsoft Excel [24]. Aligned with the RADaR methodology,
data transcripts were formatted into an all-inclusive Excel
spreadsheet. The Excel spreadsheet included column headings
such as question, participant number, and response. Team
members worked in groups to assign codes to each response.
After the all-inclusive Excel spreadsheet was produced, the data
table was reduced to include only content relevant to the
interview questions. The remaining text and codes were then
organized into themes. Common codes were derived from the
focus groups by carefully reviewing the transcribed text and
were grouped together and organized under overarching themes.
Consistent with the RADaR methodology, themes were
determined by the incidence at which a code aligned with an
overarching theme (see Results). To ensure the text and codes
were interpreted correctly and were correctly organized into
themes, the process of member-checking was employed.
Member-checking is a qualitative method used to validate
findings, resolve conflicting results, and assess the
trustworthiness of qualitative results [25]. The percentage for
each theme was found by dividing the frequency in which the
theme was present in the focus group quotes by the total number
of focus group quotes.

The Committee for the Protection of Human Subjects at the
Dartmouth-Hitchcock Institutional Review Board approved the
project.

Results

Participants
A total of 59 peer support specialists participated in one of four
focus groups. Over 78% of the participants had a degree-level
education, and the majority of participants were female (Table
1). The participants were from 11 states and three countries: the
United States, Canada, and Australia.

We identified 76 codes and a set of 10 themes relating to the
development of digital peer support competencies. Themes
covered different knowledge and skills that the participants
believed were integral to the practice of digital peer support.
The 10 themes were as follows: (1) protecting the rights of
mental health service users, (2) technical knowledge and skills
in the practice of digital peer support, (3) available technologies,
(4) equity of access, (5) digital communication skills, (6)
performance-based training, (7) self-care, (8) monitoring digital
peer support and addressing digital crisis, (9) peer support
competencies, and (10) health literacy (emerging) [26] (Table
2).
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Table 1. Participant characteristics.

Participants (N=59), n (%)Sociodemographic characteristics

Gender

11 (19)Male

35 (59)Female

13 (22)Missing

Age (years)

3 (5)19-26

15 (25)27-49

23 (39)50-64

5 (8)≥65

13 (22)Missing

Racial background

35 (59)White

7 (12)Black or African American

1 (2)Asian

3 (5)More than one race

13 (22)Missing

Highest grade in school completed

3 (5)Completed high school or GED (General Educational Development)

10 (17)Some college

4 (7)Completed college or technical school

11 (19)Completed associate degree

9 (15)Completed bachelor’s degree

2 (3)Some graduate school

7 (12)Completed master’s degree

13 (22)Missing

Current workplace organization type

12 (20)Peer run

7 (12)Medicaid reimbursable

4 (7)Commercial health system

23 (39)Other

13 (22)Missing

Employment status

32 (54)Full time

6 (10)Part time

1 (2)Volunteer

4 (7)Unemployed

2 (3)Student

14 (24)Missing

Type of lived experience impacting participant

8 (14)Bipolar disorder

13 (22)Major depression

6 (10)Other mental health concerns
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Participants (N=59), n (%)Sociodemographic characteristics

3 (5)Alcohol use disorder

3 (5)Opioid use disorder

4 (7)Other substance misuse concerns

1 (2)Obesity

1 (2)Heart disease

1 (2)High blood pressure

1 (2)Diabetes

4 (7)Other physical health conditions

14 (24)Missing

Offers digital peer support

35 (59)Yes

10 (17)No

14 (24)Missing

If offering digital peer support, modes by which digital peer support is provided

15 (25)Smartphone app

21 (36)Text messaging

25 (42)Phone calls

24 (41)Videoconference

5 (8)Social media

2 (3)Virtual reality

2 (3)Other

Training received to offer digital peer support

22 (37)Digital peer support certification (short course)

9 (15)Learned by doing

10 (17)Have not received formal training

4 (7)Other

14 (24)Missing

Credentials

22 (37)Digital peer support certification (short course)

8 (14)Recovery coach training

34 (58)Certified peer support specialist

5 (8)Noncertified peer support specialist

5 (8)Forensic peer support

2 (3)Certified older adult peer support specialist

17 (29)Wellness Recovery Action Plan

6 (10)Whole Health Action Management

4 (7)Emotional CPR

2 (3)PeerTECH

1 (2)Digital peer support engineer

2 (3)None of the above

6 (10)Other

Types of digital peer support technologies developed by participant

5 (8)Filmed digital peer support videos
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Participants (N=59), n (%)Sociodemographic characteristics

8 (14)Developed scripted text messages

3 (5)Developed scripted social media posts

13 (22)Developed digital peer support program content

3 (5)Developed smartphone apps

1 (2)Developed videoconference software

9 (15)Other
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Table 2. Digital peer support core competencies.

SAMHSAa competencies
Observable behavior of competencies
suggested by peer support specialistsDescriptionTheme

N/AbProtecting the rights of
service users

•• Evaluating how data are being
collected on certain digital plat-
forms

Understanding of cybersecurity and
how to protect the information and
the privacy of service users

• Obtaining informed consent from
service users

• Understanding how to protect the
confidentiality of service users

• Complying with local, state, nation-
al, and international (if applicable)

• Facilitating meetings with service
users in settings where confiden-
tiality can be maintainedprivacy laws and regulations

• Understanding the Health Insur-
ance Portability and Accountabil-
ity Act (HIPAA) privacy laws and
whether devices are HIPAA com-
pliant

N/ATechnical knowledge and
skills in the practice of
digital peer support

•• Ability to understand different
platforms and devices and teach
service users how to comfortably
use their devices and digital plat-

Acquiring the skills and knowledge
necessary to comfortably use tech-
nology devices and platforms

forms that are required for their
digital peer support, both in per-
son and remotely

Available technologies • Supports recovery planning• Adapting to the digital preference
of the service user; for example,

• Ability to provide information and
support through devices and plat-

with young adults communicatingforms accessible to, and preferred
via textby, service users

N/AEquity of access •• Acquiring knowledge of tools and
technological resources available

Ability to connect with service
users from diverse backgrounds and

for special populations; for exam-locations
ple, knowledge on accessibility of• Knowledge of resources around

technology accessibility resources for rural populations

Digital communication
skills

• Values communication• Empathetic listening and constant
“checking-in” with the service
user when body language is less

• Skills that digital peer support spe-
cialists need to effectively commu-
nicate via digital platforms

• Shares lived experiences of recov-
ery

visible • Links to resources, services, and
supports

• Provides information about skills
related to health, wellness, and
recovery

Performance-based train-
ing

• Engages peers in collaborative
and caring relationships

• Practice phone call or virtual inter-
action between supervisor and
digital peer support specialist to

• Standardized training in which peer
specialists acquire the knowledge
and skills of digital support; neces- • Provides support

assess knowledge and skillssary to peer support specialists’ • Promotes growth and develop-
mentability to transition to digital peer

support • Supports collaboration and team-
work

Monitoring digital peer
support and addressing
digital crisis

• Helps peers to manage crises• Transparency with service users
around digital peer support special-
ist’s role and training around digi-
tal crisis intervention

• Aware of agency’s crisis plan and
of resources available to support
service users between meetings

Peer support competen-
cies

• All of the SAMHSA competen-
cies

• Ability to cultivate hope, empa-
thy, engagement, and mutuality
and to share lived experiences

• Maintaining the core competencies
of peer support within the practice
of digital peer support
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SAMHSAa competencies
Observable behavior of competencies
suggested by peer support specialistsDescriptionTheme

N/A• Planning-in breaks throughout the
day for self-care; for example,
physical activity

• Discussing boundaries with ser-
vice users and setting a plan for
when the peer support specialist
is and is not available during the
day

• Skills needed to ensure digital peer
support specialists are caring for
themselves as well as they care for
others

• Ability to set boundaries, limit dig-
ital fatigue, and monitor mental ex-
haustion

Self-care

N/A• Creating a checklist around basic
digital health literacy

• Knowledge of digital health litera-
cy; digital health literacy is the
“ability to seek, find, understand,
and appraise health information
from electronic sources and apply
the knowledge gained to addressing
or solving a health problem” [26]

Health literacy

aSAMHSA: Substance Abuse and Mental Health Services Administration.
bN/A: not applicable; this theme had no related SAMHSA competencies.

Protecting the Rights of Service Users
The most prevalent theme was protecting the rights of service
users. This core theme was made up of four key subthemes:
confidentiality, security, privacy, and informed consent.
Protecting the rights of service users constituted 19.2% (28/146)
of the themes discussed in the focus groups. Peer support
specialists questioned how telehealth policy and regulation
would inform the use of different technologies and platforms.
A peer support specialist mentioned, “telehealth rules are going
to affect what you can and can’t do.” Multiple participants cited
understanding and evaluating the security features of technology
as essential knowledge for digital peer support. For example,
one participant said, “one piece of essential knowledge is how
to evaluate the security and the privacy aspects of a digital
platform.” Guidelines for confidentiality protections were
frequently encouraged by participants. Participants
recommended constructing agreements with service users on
privacy and the protection of personal information. A participant
reported that there should be “guidelines that people have to
agree to before they undertake support so that they know...they
can’t have people around that are going to be hearing stuff that
might be confidential.” Participants also referred to the
importance of informed consent. Transparency about the digital
peer support role and regarding shared information was
recommended. For example, a participant stated, “it’s about
transparency and trust...If their information is being shared or
if I can see their phone number, I’m going to be honest...we
have to be up-front.”

Technical Knowledge and Skills in the Practice of
Digital Peer Support
The second theme, technical knowledge and skills in the practice
of digital peer support, constituted 15.1% (22/146) of the themes
discussed in the focus groups. Participants recommended that
digital peer support specialists should have the knowledge
necessary to comfortably use technology in a meeting. A
participant stated, “so when I’m doing one-on-one peer support
over the phone or on a Skype call, I need to know how to use

the technology.” The majority of participants believed that
digital peer support specialists should also have the basic skills
to use different platforms and devices. For example, one
participant stated, “they need to understand the difference in
how to use the different platforms.” The ability to teach service
users how to access and comfortably use different digital
platforms, devices, and resources was also encouraged. A
participant stated the following:

[Digital peer support specialists] need some basic
knowledge of computers and a virtual format, like
accessing applications like Zoom, not only to be able
to navigate it, but to teach others how to access it and
to navigate it on different platforms, like a computer
and a mobile phone.

However, peer support specialists also encouraged digital peer
support specialists to use a blend of both digital and nondigital
resources. For example, a participant stated, “I mail out the
material before the groups start so any time I get a new
participant, I make sure that they have the material instead of
just doing the screen sharing.” Multiple peers support specialists
also emphasized the skill of knowing when to shift to different
platforms or virtual exercises when interacting with service
users. A participant stated, “I think being able to pay enough
attention to know when the person on the other end is losing
interest and knowing, ‘okay, maybe it’s time to switch gears.’”
Lastly, multiple participants also referred to the importance of
understanding technical troubleshooting. For example, a
participant stated, “the ability to handle technical difficulties if
they arise, and not panic” was essential for digital peer support
specialists.

Available Technologies
The third theme, available technologies, included the subtheme
of preference. The theme of available technologies constituted
11.6% (17/146) of the themes discussed in the focus groups.
Many peers emphasized how the preferred type of device or
digital platform may vary by mental health condition and age
group. The type of mental health condition may affect whether
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or not the service user wants to communicate with or without
a webcam and visual component. A participant stated the
following:

I know for just living with substance use disorder,
sometimes, the idea of a video chat can be very
triggering for some because during certain drug uses,
especially in the heavy forms of it, it’s actually used
as a platform to connect with other people who are
using the same drug as you as a means to sort of show
off and that was, I know when Zoom came around for
therapeutic services, there were a lot of people in the
substance use community that are in recovery that
I’ve spoken with that have definitely said that it’s very
hard for them to be on any kind of webcamming.

Many peer support specialists also suggested technology
preference may differ by age group. Based on experience,
younger adults seemed to prefer communicating via text, while
older adults preferred communicating via tablet; for example,
a participant stated, “many of the young adults that I work with
in our first episode psychosis program don’t have a tolerance
or a desire to sit through a 1-hour video call like we’re doing
now. They prefer texting.” Another added, “with older adults...a
tablet is the technology that is most preferable because of the
size of it.”

Equity of Access
The fourth theme was equity of access and included the
subthemes accessing technology, accessibility of platforms for
people with physical challenges, accessibility of platforms for
people with environmental challenges, and cultural competence.
The theme of equity of access constituted 11.0% (16/146) of
the themes discussed in the focus groups. The ability to connect
with service users from different backgrounds and cultures was
cited as an essential ability for digital peer support specialists.
One participant mentioned the following:

Well, I think that engagement is a cultural matter of
having cultural humility and understanding and
empathy for a person’s worldview. And being able to
meet a person where they are whether it’s in a rural
situation, whether it’s in a homeless situation, whether
it’s in an urban high rise, you know, there needs to
be a way that the specialist can extend him or herself,
to make an effort to understand the environment out
of which a person served is coming and where they’re
at.

Participants encouraged digital peer support specialists to gain
knowledge of technological resources for special populations,
like rural service users, who may have difficulties accessing
technology. For example, a participant stated the following:

Having tools to be able to be proactive and kind of
have insight and awareness to meet the needs of
various populations in terms of location and access
and or maybe having, for example...knowledge of
different programs that may offer certain phones, and
that kind of awareness to meet the needs of different
populations as well.

Knowledge of platforms and devices that are accessible to
people with physical challenges was also encouraged:

There are like, automated, like voice-to-text
generators that you can get that will provide subtitles
for people that have sensory issues. And that’s
something that can make it accessible for people who
might not otherwise be able to attend. So looking at
those sorts of accessibility options is something that’s
probably important or asking people who are going
to be attending whether they have any accessibility
needs and trying to work out a way to accommodate
them.

Many participants also encourage the continuation of digital
peer support because of its ability to reach marginalized
populations. A participant stated, “we need to maintain this
online stuff because it is accessible to so many people that would
probably not be accessing anything otherwise.”

Digital Communication Skills
The fifth theme, digital communication skills, constituted 10.3%
(15/146) of the themes discussed in the focus groups. The
majority of participants cited effective communication as a
necessary component to digital peer support. With the lack of
body language and, at times, visual interaction, multiple peer
support specialists recommended that digital peer support
specialists rely on verbal cues and engagement skills while
interacting with service users virtually:

Part of the biggest thing for us as peers is to listen...So
how do you do that without being able to convey
verbal cues?...I just have to use my verbal cues, and
then just kind of, you know, let him know, I’m there.
I’m with you. I understand, I hear you.

Participants cited strong group facilitation skills as a necessity
for digital communication. For example, a participant stated,
“it’s really important to have good facilitation skills, especially
if you’re doing groups online, because it can be harder than in
person because people don’t always see the cues, they don’t
always notice the body language of other people.” Comfort with
digital platforms and devices was believed to facilitate digital
communication skills:

I think a peer support specialist needs to have a
comfort with whatever virtual platform they are using
to interact with the service user. And beyond that,
just needs to really extend him or herself in kind of a
wholehearted way, to convey their concern, to convey
hope, to convey their experience to the service user.

Overall, peer support specialists suggested that, as with
in-person peer support, digital peer support should focus on the
building of relationships, no matter what digital device is being
used. For example, one participant said, “very simply,
engagement is about building relationship. If you don’t build a
relationship you cannot engage. So it doesn’t matter if we’re
talking smartphones, tablets, laptops, Webex, Zoom. It’s about
building a relationship.”
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Performance-Based Training
The sixth theme, performance-based training, constituted 8.9%
(13/146) of the themes discussed in the focus groups. Many
participants encouraged digital peer support specialists to attend
a digital peer support course. A participant stated, “I think the
digital peer support course would be really helpful.” Other peer
support specialists believed there should be agency or
state-specific trainings for digital peer support specialists:

In addition, it would be really cool if there was
another layer of training. So for a specific agency,
for example, if there were certain regulations that
were different...or [if there were] certain requirements
or different kind of policies at the state level.

Some participants recommended agencies or supervisors give
feedback to peers based on their digital peer support skills. One
participant believed “there should be a competency quiz so
maybe a quiz or checking back and having them be able to
repeat that information.” Practice digital conversations were
also recommended as a training option for digital peer support
specialists:

After completing the training what we do is we have
a fake call or fake message conversation where for
an hour the supervisor pretends to be in crisis and
reaches out and we have to provide ample support to
them and then they critique us on everything that we
said after the hour’s up and they tell us if we are
allowed to go on and do peer support provider.

Self-Care
The seventh theme, self-care, was an emerging theme that
constituted 8.9% (13/146) of the themes discussed in the focus
groups. Many participants recommended planning in times
throughout the day for self-care:

Scheduled blocks throughout the day that you’re not
in a meeting so that 1) you can avoid fatigue and 2)
get other things done...That’s part of the boundary
of self-care that we practice, putting in those blocks
of time so I don’t have a meeting during that time
because I need to go for a walk, or I need to finish
my emails or a report or whatever it might be.

Some peer support specialists encouraged physical activity as
a break from digital peer support. For example, “getting up for
a walk” or “physical activities have helped a lot with my own
personal fatigue.” Participants also categorized the ability to
ask for help as an important aspect of self-care:

I think an essential ability is to that when you are
having those tough moments to make sure that people
reach out for help, so that they don’t feel like they’re
struggling on their own, and that they do get feedback
on some of those maybe tougher cases...Because I
think with peer support, you know, we talk about the
trauma informed, because it’s a part of our lived
experience to share those pieces where it builds
connection, we might get retraumatized all over
again.

Many participants referenced the ability to separate work from
personal life and the ability to set boundaries as essential skills
when providing digital peer support. A participant stated,
“having that maintenance of boundaries so you don’t wear
yourself out.” Peer support specialists recommended the
formation of plans and set time periods for when service users
could and could not call. For example, one participant shared,
“come up with a plan to be able to have set time periods that
you can call, whether it be certain hours that you know that
person’s not going to be there to strictly making it within those
hours...just setting those agreements with them.” Participants
also encouraged digital peer support specialists to be mindful
of digital fatigue while setting boundaries with service users.
A participant stated, “just being mindful of when you are starting
to get that fatigue and being able to go, ‘okay, I need to take a
break.’”

Monitoring Digital Peer Support and Addressing
Digital Crisis
The eighth theme, monitoring digital peer support and
addressing digital crisis, constituted 8.2% (12/146) of the themes
discussed in the focus groups. Transparency about the role of
a digital peer support specialist was encouraged while addressing
digital crisis:

Understanding one’s role as a peer support specialist,
versus a different kind of service provider. A peer
specialist is not a person who is geared or trained to
respond to a full-fledged crisis. By nature, most peer
specialists, unless they’re in an emergency response
setting, are not trained or oriented to respond to crisis
situation.

However, multiple participants encouraged the formation of
trainings around digital crisis intervention. For example, one
participant said, “if not a training, even just a conversation about
how to respond to someone that is in crisis virtually...so I think
that’s a really important discussion that needs to be had and
maybe training that needs to be developed.” Peer support
specialists questioned how they could better support service
users, virtually, while in a crisis. A participant stated, “It’s very
easy to sit with someone and make them feel not alone, but how
can we make them feel not alone, when they can click a button
and cut us off?”

Peer Support Competencies
The ninth theme consisted of peer support competencies and
included the subtheme self-determination. The theme of peer
support competencies constituted 5.5% (8/146) of the themes
discussed in the focus groups. The majority of participants
believed that peer support competencies were essential to digital
success. A participant stated, “I think still an essential ability
is really the fundamentals of peer support.” Empathy,
engagement, mutuality, sharing lived experiences, and the
cultivation of hope were some of the competencies mentioned
that peers believed were important to both in-person and digital
peer support. For example, a participant said, “the ability to
cultivate hope, to communicate, to partner with, to enhance
self-determination, are all things that feel, to me, very important,
as well as abilities.” The majority of participants believed that
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the peer support competencies developed by SAMHSA aligned
with those of digital peer support. A participant stated,
“relationship focused, trauma informed: all of this should
definitely align with digital peer support.”

Health Literacy
The last theme, health literacy, was an emerging theme that
constituted 1.4% (2/146) of the themes discussed in the focus
groups. Many participants emphasized the importance of health
literacy in digital peer support. One participant encouraged the
use of a “checklist” as a mechanism of checking “basic digital
health literacy.” Communication with, and extracting
information from, members of the medical field was cited as a
challenge for peers. For example, one participant shared,
“[COVID-19] has definitely made it hard to get information
that I need from doctors to deal with my members...trying to
get the doctors to connect with me at the same time is a work
in progress.” Some participants believed more knowledge
around digital peer support may help with peer-to-doctor
communication during COVID-19. A participant stated, “I feel
as if that with digital and the more knowledge we have and the
more educational stuff we can put out with the doctors and also
in our members, it will definitely help during this time at
COVID.”

Discussion

Principal Findings
The purpose of this study was to introduce the coproduction of
core competencies for digital peer support specialists to promote
the consistency and standardization of best practices. The
following themes emerged from the four focus groups with 59
participants: (1) protecting the rights of service users, (2)
technical knowledge and skills in the practice of digital peer
support, (3) available technologies, (4) equity of access, (5)
digital communication skills, (6) performance-based training,
(7) self-care, (8) monitoring digital peer support and addressing
digital crisis, (9) peer support competencies, and (10) health
literacy (emerging). The established competencies may act as
a guide for training and skill development to be integrated into
state peer support specialist competencies and enhanced
established competencies endorsed by SAMHSA.

Peer support specialists are increasingly using mobile and online
technologies to deliver peer support [19]. While SAMHSA has
developed core competencies for in-person peer support, peer
support’s rapid transition to digital forms during the COVID-19
pandemic requires the expansion and redefinition of skills and
abilities for peer support specialists who are now offering
services and support online and through digital platforms. For
example, participants in the focus groups recommended that
digital peer support specialists require knowledge about digital
platforms and devices and on cybersecurity and privacy. Digital
peer support specialists need specific skills and abilities to
communicate effectively with service users via technology while
still maintaining boundaries between work and personal life.
Based on the themes that emerged from the focus groups, the
authors make a number of recommendations, as discussed in
the following sections.

Ensure Equity in Digital Peer Support Delivery
Technological advances can lead to health care disparities for
underresourced populations. It is important for those who
develop digital health technologies to understand the challenges
faced by disadvantaged populations, including older adults;
people who have mobility or cognitive challenges; lesbian, gay,
bisexual, and transgender people; justice-involved people; and
Native American groups. Interventions designed with
community-engagement methods may be better equipped to
address inequities, health disparities, and linguistic and cultural
considerations. The decision to meet people where they are
individually, culturally, and digitally can benefit the
implementation of digital interventions and help to achieve
health equity [27]. Digital peer support specialists need to be
aware of mental health service users’ biopsychosocial needs
and leverage technology tools that can enhance service and
resource delivery. For example, digital peer support specialists
should communicate using large font when communicating with
older adults due to common impairments in vision and should
include closed captioning while communicating with adults
who are hard of hearing. Digital communication skills also
include peer support specialists’ ability to adapt their
background setting to the needs of the service user. Digital peer
support specialists should communicate in a well-lit setting with
low background noises to ensure that service users can
correspond comfortably.

Understand Available Technologies and Analytical
Techniques
Technology is frequently changing. Being fluent and up to date
in technology literacy may facilitate a peer support specialists’
capacity to educate service users on the dynamics of digital
technologies. Research, to date, indicates that peer support
specialists and service users are commonly not informed of
benefits and disadvantages of using specific technologies and
their respective analytical techniques. Thus, some technologies
and respective analytical strategies may not be aligned with
peer support specialists’values and practice principles [17]. For
example, research indicates that individuals, including peer
support specialists and service users that have a unique
social-cultural history with the mental health system, may not
perceive a chatbot as ethical. Chatbots constitute a software that
allows for online text with an artificial (ie, nonhuman) agent.
With mastery of technology literacy, digital peer support
specialists could adhere to the technological preferences (eg, if
they prefer a certain digital platform) and accessibility (eg, if
service users do not have financial access to certain digital
devices) of service users. Peer support specialists would have
the skill to use clear, understandable, and value- and
judgement-free language, and would have the tools to discuss
technologies and to support themselves and service users in
making informed decisions in engaging with technologies.

Preventing Digital Fatigue Through Separating Work
and Personal Life
Unlike in-person peer support, digital peer support can be
offered anytime and anywhere. As a result, digital peer support
may lead to more frequent and more casual interactions and
behaviors. Separating work from personal life is important for
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avoiding digital fatigue. “Digital fatigue” is defined as a state
of mental exhaustion and reduced motivation and concentration
due to the overuse of digital devices and platforms [28].
Digitalization of the workplace has been cited as a common
reason for a decrease in energy levels [28]. During COVID-19,
the majority of business activities have been performed through
digital platforms [29]. Separating work and personal life is also
important for avoiding potential boundary issues that could
occur in asynchronous communications. For example, providing
feedback during nonbusiness hours could lead service users to
expect nearly instantaneous feedback. Service users’unimpeded
access to digital peer support specialists could potentially lead
to digital fatigue, exhaustion, and increased burnout rates.
Similar to other fields of study, it is important for digital peer
support specialists to maintain normal hours and locations,
ensure timely and consistent feedback, and ensure private,
consistent, and professional meetings (eg, do not smoke
cigarettes during a meeting). A supportive management structure
may be important for facilitating self-care. A supportive
management structure offers ongoing support, is nonpunitive,
and has been shown to be effective with peer support specialists
[1].

Self-Determination Is Key to Engagement
Supporting services users’preferences for available technologies
has the potential to promote engagement in digital peer support
services. Self-determination theory represents a general theory
of human motivation that explicitly identifies autonomy as a
human need that, when supported, facilitates more autonomous
forms of motivation [30]. Promoting service users’ autonomy,
then, might promote better mental and physical health
management. Service users with greater autonomy orientations
might also be more motivated to make positive health-related
behavior changes [30]. Shared decision making in research
allows for greater personal autonomy and takes into account
the extent to which service users want to be involved in the
decision-making process [31]. Shared decision making in
research proposes that individual preferences—what matters to
service users and families—should play a major role in
determining health care decisions [31]. The majority of peer
support services are offered through videoconference-based
services, smartphone services, and social media, followed by
burgeoning services offered through virtual reality and video
games. Peer support organizations are developing multiple ways
for people to connect based on preference.

Protecting the Rights of Service Users
Complying with privacy laws, such as the Health Insurance
Portability and Accountability Act (HIPAA) Privacy Rule,
protects individuals’ personal health information and sets
boundaries on the use and release of health records [32]. It
establishes the appropriate safeguards that health care providers
and others must adhere to in order to protect the privacy of
health information, and it sets standards for HIPAA-compliant
software and products [32]. Communication through, and storing
information in, HIPAA-compliant devices ensures the protection
of electronic health information [33]. Storing information,
records, and devices in a secure location and using trusted
networks increases cybersecurity measures and helps provide

a private, consistent, and professional setting [33]. International
privacy laws include Australia’s Privacy Law, the European
Union’s General Data Protection Regulation, Canada’s Personal
Information Protection and Electronic Documents Act, and
Singapore’s Personal Data Protection Act. Like HIPAA, these
privacy laws safeguard personal data and provide guidelines on
security storage and informed consent [34]. Understanding
cybersecurity and how to secure one’s phone, laptop, remote
desktop, and data storage is important to digital peer support
specialists’ ability to ensure privacy and confidentiality for their
service users. Understanding where information is being stored,
for example, on iCloud, is also important to digital peer support
specialists’ ability to protect service users’ data. Digital peer
support specialists can potentially increase cybersecurity
measures by securing all devices, checking that VPNs (virtual
private networks) and firewalls have necessary updates,
uploading the most recent security patches, using strong
passwords, implementing multifactor authentication, and only
accessing trusted networks or cloud services—not free hotspots
[35]. Digital peer support specialists are required to obtain
informed consent from service users and to conduct meetings
in a confidential setting. Digital peer support specialists must
keep information discussed confidential, yet mandated reporting
is required when abuse is observed or suspected. Digital peer
support specialists need the capacity to inform service users of
their rights and of what data are collected by technologies at
the time of service. For example, messaging on Facebook
Messenger falls under the category of “nonpublic-facing”
communication in the US Office for Civil Rights, meaning that
only intended parties are allowed to participate in
communication. However, health information provided on
Facebook’s chat platform is unprotected under HIPAA [36].
Health information provided through Facebook may be regulated
under Facebook’s privacy policy, but it is not subject to HIPAA
standards [36].

Technical Knowledge and Skills in the Practice of
Digital Peer Support
Lastly, as an overarching recommendation, peer support
specialists are encouraged to ensure competence in the digital
peer support services they provide. This includes acquiring the
skills and knowledge necessary to comfortably use the
technologies being used. For example, digital peer support
specialists should have the ability to navigate videoconferencing
software and have basic knowledge on devices like computers
and tablets. Technical knowledge and skills could potentially
equip digital peer support specialists with the ability adapt to
technical difficulties, such as communicating with service users
who have a poor data signal. At a minimum, this should include
consultation with information technology professionals, web
design developers, and expert digital peer support specialists
in the field. Practicing with different digital platforms or devices
and seeking feedback is important for skill development.
However, having advanced expertise in technology skills and
troubleshooting may not be the role of peer support specialists.
As such, having a dedicated person on-site, in person, or
virtually, who understands the philosophy, values, and practices
of peer support specialists, could facilitate advanced
troubleshooting. That individual could be a peer or a nonpeer.
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Ongoing consultation with experts in the field of digital peer
support will be important for peer support specialists who are
new to digital peer support. All peer support specialists are
encouraged to seek continuing education and ongoing

consultation from their supervisors and others regarding any
work and personal life issues that arise at any point. In Table
3, we outline recommendations for digital peer support
competencies and provide some examples of support efforts.

Table 3. Authors’ recommendations for digital peer support competencies based on focus group analysis.

Examples of digital peer support efforts to enhance best practicesAuthors’ recommendations for digital peer support compe-
tencies

Interventions should be designed using community-engagement methods to address in-
equities, health disparities, and linguistic and cultural considerations.

Ensure equity in digital peer support delivery

Gaining technology literacy is important to digital peer support specialists’ability to adhere
to and use technologies that best fit the preferences and accessibility of service users.

Understand available technologies and analytical techniques

Digital peer support specialists should maintain normal hours and locations and ensure
timely and consistent feedback to maintain boundaries and prevent exhaustion.

Prevent digital fatigue through separating work and person-
al life

Supporting service users’ technology preferences has the potential to promote engagement
in digital peer support services.

Self-determination is key to engagement

Complying with privacy laws, such as HIPAAa, can help protect service users’ personal
health information and ensure the secure storage of records and safe communication.

Protect the rights of service users

Practicing with different digital platforms or devices and seeking feedback on skill devel-
opment can help digital peer support specialists to acquire the skills necessary to comfort-
ably use technologies used in digital peer support.

Technical knowledge and skills in the practice of digital
peer support

aHIPAA: Health Insurance Portability and Accountability Act.

Limitations
This study is not without limitations. First, there are potentially
other competencies that have not been identified. Second, the
sample lacked diversity based on racial and ethnic background
and age. Future studies should consider the inclusion of
disadvantaged populations, such as Hispanic, Latinx, and
LGBTQIA (lesbian, gay, bisexual, transgender,
queer/questioning, intersex, and asexual/aromantic/agender)
populations. Third, as technology changes, so will these
competencies. Fourth, the findings cannot be generalized to all
digital peer support specialists, as the participants were selected
from one listserv, which may have biased the results. In addition,
it is unknown if there was international saturation. However,
as the purpose of this study was to introduce the development
of digital peer support competencies, future research could
consider saturation of qualitative inquiry with an international
sample. Fifth, the data could not be stratified by the role of the
participant, and the data could not be stratified by volunteer-run
services versus paid professional services. Sixth, the percentage
of participants that completed a training in digital peer support
is unknown and could have potentially biased the data. Seventh,
the interview guide was not pretested, as it was developed with
end users as partners. Further, we used an iterative process to
modify the guide based on the focus groups. Eighth, focus group
participants were not asked whether they were paid or volunteer
peer support specialists, which may have introduced variation
in the themes. Ninth, peer support has been around in some
form for centuries. Note, the interest from the research
community is more recent (ie, beginning with the seminal paper
by Solomon [2]), and the interest from the health care field is
very recent. Thus, some instances of cited references may not
be referring to the more current use of peer support. Last, there
may be certain functions of peer support that are not appropriate
for technology. As such, exploring digital formats versus

nondigital formats could explain which technologies are well
suited for individuals. Future research looking at the integration
of digital peer support competencies within digital peer support
supervision is needed.

Conclusions
Introducing the definition of digital peer support competencies
is the first step to creating a standardization of best practices.
Core competencies identify the skills and abilities that all digital
peer support specialists need in order to provide support to
people recovering from a mental health or substance use
condition. These competencies may create consistency among
digital peer support programs and could be used to develop
potential reimbursement models. The COVID-19 pandemic has
resulted in a rapid expansion of digital peer support services.
The identification and definition of abilities that peer support
specialists will need in order to offer services and support online
and through digital platforms will be used to guide the training
and practice of digital peer support. The core competencies
listed establish how skills and values can be applied and verified
through practice. Future research should work to verify and
build off of the digital peer support competencies defined in
this study.

As this study is the initial first step toward the development of
digital peer support competencies, these competencies can be
used as a starting point for organizations (eg, hospitals and
community mental health centers) and businesses (eg, peer-led
or coproduced telehealth commercial start-ups). The authors
recommend the collective review of these competencies with
peer support specialists, patients, caregivers, family members
of people with mental health challenges, clinicians,
administrators, and policy makers to determine the value of
integrating each competency into their system of care. Policy
makers may consider collective review and determination of
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the value of the inclusion of these initial competencies as part
of (1) private and public health insurance, (2) peer support
accreditation standards (eg, CARF [Commission on
Accreditation of Rehabilitation Facilities] International and the
Joint Commission), or (3) enhancements to SAMHSA’s existing

competencies. As geographic regions and needs of systems of
care and service users differ, organizations and businesses can
select a milieu of competencies as a starting point and consider
the integration of each competency based on their specific needs.

 

Conflicts of Interest
KF offers consultation services through Social Wellness, LLC, and receives payment from K Health.

References
1. Fortuna KL, Myers AL, Walsh D, Walker R, Mois G, Brooks JM. Strategies to increase peer support specialists' capacity

to use digital technology in the era of COVID-19: Pre-post study. JMIR Ment Health 2020 Jul 23;7(7):e20429 [FREE Full
text] [doi: 10.2196/20429] [Medline: 32629424]

2. Solomon P. Peer support/peer provided services underlying processes, benefits, and critical ingredients. Psychiatr Rehabil
J 2004;27(4):392-401. [doi: 10.2975/27.2004.392.401] [Medline: 15222150]

3. Mead S, MacNeil C. Peer support: What makes it unique? Int J Psychosoc Rehabil 2006;10(2):29-37 [FREE Full text]
4. Chinman M, George P, Dougherty RH, Daniels AS, Ghose SS, Swift A, et al. Peer support services for individuals with

serious mental illnesses: Assessing the evidence. Psychiatr Serv 2014 Apr 01;65(4):429-441. [doi: 10.1176/appi.ps.201300244]
[Medline: 24549400]

5. Druss BG, Singh M, von Esenwein SA, Glick GE, Tapscott S, Tucker SJ, et al. Peer-led self-management of general medical
conditions for patients with serious mental illnesses: A randomized trial. Psychiatr Serv 2018 May 01;69(5):529-535 [FREE
Full text] [doi: 10.1176/appi.ps.201700352] [Medline: 29385952]

6. Mental Health Policy and Service Development, Department of Mental Health and Substance Abuse, World Health
Organization. Promoting Recovery in Mental Health and Related Services: Handbook for Personal Use and Teaching -
WHO QualityRights Training to Act, Unite and Empower for Mental Health (pilot version). Geneva, Switzerland: World
Health Organization; 2017. URL: https://www.medbox.org/pdf/5e148832db60a2044c2d5371 [accessed 2021-12-10]

7. Biagianti B, Quraishi SH, Schlosser DA. Potential benefits of incorporating peer-to-peer interactions into digital interventions
for psychotic disorders: A systematic review. Psychiatr Serv 2018 Apr 01;69(4):377-388 [FREE Full text] [doi:
10.1176/appi.ps.201700283] [Medline: 29241435]

8. Rotondi AJ, Anderson CM, Haas GL, Eack SM, Spring MB, Ganguli R, et al. Web-based psychoeducational intervention
for persons with schizophrenia and their supporters: One-year outcomes. Psychiatr Serv 2010 Nov;61(11):1099-1105. [doi:
10.1176/ps.2010.61.11.1099] [Medline: 21041348]

9. Schlosser D, Campellone T, Truong B, Etter K, Vergani S, Komaiko K, et al. Efficacy of PRIME, a mobile app intervention
designed to improve motivation in young people with schizophrenia. Schizophr Bull 2018 Aug 20;44(5):1010-1020 [FREE
Full text] [doi: 10.1093/schbul/sby078] [Medline: 29939367]

10. Aschbrenner KA, Naslund JA, Shevenell M, Kinney E, Bartels SJ. A pilot study of a peer-group lifestyle intervention
enhanced with mHealth technology and social media for adults with serious mental illness. J Nerv Ment Dis
2016;204(6):483-486. [doi: 10.1097/nmd.0000000000000530]

11. Suresh R, Alam A, Karkossa Z. Using peer support to strengthen mental health during the COVID-19 pandemic: A review.
Front Psychiatry 2021;12:714181 [FREE Full text] [doi: 10.3389/fpsyt.2021.714181] [Medline: 34322045]

12. Druss BG, Zhao L, von Esenwein SA, Bona JR, Fricks L, Jenkins-Tucker S, et al. The Health and Recovery Peer (HARP)
Program: A peer-led intervention to improve medical self-management for persons with serious mental illness. Schizophr
Res 2010 May;118(1-3):264-270 [FREE Full text] [doi: 10.1016/j.schres.2010.01.026] [Medline: 20185272]

13. Craig T, Doherty I, Jamieson-Craig R, Boocock A, Attafua G. The consumer-employee as a member of a Mental Health
Assertive Outreach Team. I. Clinical and social outcomes. J Ment Health 2009 Jul 06;13(1):59-69. [doi:
10.1080/09638230410001654567]

14. Clarke G, Herinckx H, Kinney R, Paulson RI, Cutler DL, Lewis K, et al. Psychiatric hospitalizations, arrests, emergency
room visits, and homelessness of clients with serious and persistent mental illness: Findings from a randomized trial of two
ACT programs vs usual care. Ment Health Serv Res 2000;2(3):155-164. [doi: 10.1023/A:1010141826867]

15. Rivera JJ, Sullivan AM, Valenti SS. Adding consumer-providers to intensive case management: Does it improve outcome?
Psychiatr Serv 2007 Jun;58(6):802-809. [doi: 10.1176/ps.2007.58.6.802] [Medline: 17535940]

16. Edirippulige S, Armfield N. Education and training to support the use of clinical telehealth: A review of the literature. J
Telemed Telecare 2016 Jul 08;23(2):273-282. [doi: 10.1177/1357633x16632968]

17. Substance Abuse and Mental Health Services Administration. Core Competencies for Peer Workers in Behavioral Health
Services. Rockville, MD: Substance Abuse and Mental Health Services Administration; 2015. URL: https://www.samhsa.gov/
sites/default/files/programs_campaigns/brss_tacs/core-competencies_508_12_13_18.pdf [accessed 2021-12-10]

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e30221 | p.181https://mental.jmir.org/2021/12/e30221
(page number not for citation purposes)

Collins-Pisano et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://mental.jmir.org/2020/7/e20429/
https://mental.jmir.org/2020/7/e20429/
http://dx.doi.org/10.2196/20429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32629424&dopt=Abstract
http://dx.doi.org/10.2975/27.2004.392.401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15222150&dopt=Abstract
http://www.psychodyssey.net/wp-content/uploads/2012/02/Peer-Support-What-Makes-It-Unique.pdf
http://dx.doi.org/10.1176/appi.ps.201300244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24549400&dopt=Abstract
http://europepmc.org/abstract/MED/29385952
http://europepmc.org/abstract/MED/29385952
http://dx.doi.org/10.1176/appi.ps.201700352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29385952&dopt=Abstract
https://www.medbox.org/pdf/5e148832db60a2044c2d5371
http://europepmc.org/abstract/MED/29241435
http://dx.doi.org/10.1176/appi.ps.201700283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29241435&dopt=Abstract
http://dx.doi.org/10.1176/ps.2010.61.11.1099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21041348&dopt=Abstract
http://europepmc.org/abstract/MED/29939367
http://europepmc.org/abstract/MED/29939367
http://dx.doi.org/10.1093/schbul/sby078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29939367&dopt=Abstract
http://dx.doi.org/10.1097/nmd.0000000000000530
https://doi.org/10.3389/fpsyt.2021.714181
http://dx.doi.org/10.3389/fpsyt.2021.714181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34322045&dopt=Abstract
http://europepmc.org/abstract/MED/20185272
http://dx.doi.org/10.1016/j.schres.2010.01.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20185272&dopt=Abstract
http://dx.doi.org/10.1080/09638230410001654567
http://dx.doi.org/10.1023/A:1010141826867
http://dx.doi.org/10.1176/ps.2007.58.6.802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17535940&dopt=Abstract
http://dx.doi.org/10.1177/1357633x16632968
https://www.samhsa.gov/sites/default/files/programs_campaigns/brss_tacs/core-competencies_508_12_13_18.pdf
https://www.samhsa.gov/sites/default/files/programs_campaigns/brss_tacs/core-competencies_508_12_13_18.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


18. Ashford RD, Bergman BG, Kelly JF, Curtis B. Systematic review: Digital recovery support services used to support
substance use disorder recovery. Hum Behav Emerg Technol 2019 Apr 30;2(1):18-32 [FREE Full text] [doi:
10.1002/hbe2.148]

19. Fortuna KL, Naslund JA, LaCroix JM, Bianco CL, Brooks JM, Zisman-Ilani Y, et al. Digital peer support mental health
interventions for people with a lived experience of a serious mental illness: Systematic review. JMIR Ment Health 2020
Apr 03;7(4):e16460 [FREE Full text] [doi: 10.2196/16460] [Medline: 32243256]

20. Kaufman L, Brooks Kuhn W, Stevens Manser S. Peer Specialist Training & Certification Programs: A National Overview.
Austin, TX: Texas Institute for Excellence in Mental Health, School of Social Work, University of Texas at Austin; 2016.
URL: https://tinyurl.com/mej5npy5 [accessed 2021-12-10]

21. Fortuna K, Barr P, Goldstein C, Walker R, Brewer L, Zagaria A, et al. Application of community-engaged research to
inform the development and implementation of a peer-delivered mobile health intervention for adults with serious mental
illness. J Particip Med 2019;11(1):e12380 [FREE Full text] [doi: 10.2196/12380] [Medline: 32095314]

22. Barth M, Godemann J, Rieckmann M, Stoltenberg U. Developing key competencies for sustainable development in higher
education. Int J Sustain High Educ 2007 Sep 25;8(4):416-430. [doi: 10.1108/14676370710823582]

23. Varpio L, Ajjawi R, Monrouxe LV, O'Brien BC, Rees CE. Shedding the cobra effect: Problematising thematic emergence,
triangulation, saturation and member checking. Med Educ 2017 Jan;51(1):40-50. [doi: 10.1111/medu.13124] [Medline:
27981658]

24. Watkins DC. Rapid and rigorous qualitative data analysis: The “RADaR” technique for applied research. Int J Qual Methods
2017 Jun 08;16:1-9 [FREE Full text] [doi: 10.1177/1609406917712131]

25. Birt L, Scott S, Cavers D, Campbell C, Walter F. Member checking: A tool to enhance trustworthiness or merely a nod to
validation? Qual Health Res 2016 Nov;26(13):1802-1811. [doi: 10.1177/1049732316654870] [Medline: 27340178]

26. Norman CD, Skinner HA. eHealth literacy: Essential skills for consumer health in a networked world. J Med Internet Res
2006 Jun 16;8(2):e9 [FREE Full text] [doi: 10.2196/jmir.8.2.e9] [Medline: 16867972]

27. Brewer LC, Fortuna KL, Jones C, Walker R, Hayes SN, Patten CA, et al. Back to the future: Achieving health equity
through health informatics and digital health. JMIR Mhealth Uhealth 2020 Jan 14;8(1):e14512 [FREE Full text] [doi:
10.2196/14512] [Medline: 31934874]

28. Korunovska J, Spiekermann S. The effects of digitalization on human energy and fatigue: A review. ArXiv Preprint posted
online on April 2015, 2021.

29. Kaushik M, Guleria N. The impact of pandemic COVID -19 in workplace. Eur J Bus Manage 2020;12(15):9-18. [doi:
10.7176/ejbm/12-15-02]

30. Ng JYY, Ntoumanis N, Thøgersen-Ntoumani C, Deci EL, Ryan RM, Duda JL, et al. Self-determination theory applied to
health contexts: A meta-analysis. Perspect Psychol Sci 2012 Jul;7(4):325-340. [doi: 10.1177/1745691612447309] [Medline:
26168470]

31. Elwyn G, Durand MA, Song J, Aarts J, Barr PJ, Berger Z, et al. A three-talk model for shared decision making: Multistage
consultation process. BMJ 2017 Nov 06;359:j4891 [FREE Full text] [doi: 10.1136/bmj.j4891] [Medline: 29109079]

32. Summary of the HIPAA Privacy Rule. Washington, DC: US Department of Health & Human Services URL: https://www.
hhs.gov/sites/default/files/privacysummary.pdf [accessed 2021-11-23]

33. Mobile data security and HIPAA compliance. HIPAA Journal. URL: https://www.hipaajournal.com/
mobile-data-security-and-hipaa-compliance/ [accessed 2021-11-23]

34. McLendon K, Rodriguez A, Apgar C, Huddleston J. Privacy on the global stage. Journal Of AHIMA. 2020. URL: https:/
/journal.ahima.org/privacy-on-the-global-stage/ [accessed 2020-08-03]

35. Zhou L, Thieret R, Watzlaf V, Dealmeida D, Parmanto B. A telehealth privacy and security self-assessment questionnaire
for telehealth providers: Development and validation. Int J Telerehabil 2019;11(1):3-14 [FREE Full text] [doi:
10.5195/ijt.2019.6276] [Medline: 31341542]

36. Bassan S. Data privacy considerations for telehealth consumers amid COVID-19. J Law Biosci 2020;7(1):lsaa075 [FREE
Full text] [doi: 10.1093/jlb/lsaa075] [Medline: 33269090]

Abbreviations
ACT: Assertive Community Treatment
CARF: Commission on Accreditation of Rehabilitation Facilities
HIPAA: Health Insurance Portability and Accountability Act
LGBTQIA: lesbian, gay, bisexual, transgender, queer/questioning, intersex, and asexual/aromantic/agender
RADaR: rigorous and accelerated data reduction
SAMHSA: Substance Abuse and Mental Health Services Administration
VPN: virtual private network

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e30221 | p.182https://mental.jmir.org/2021/12/e30221
(page number not for citation purposes)

Collins-Pisano et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://onlinelibrary.wiley.com/doi/10.1002/hbe2.148
http://dx.doi.org/10.1002/hbe2.148
https://mental.jmir.org/2020/4/e16460/
http://dx.doi.org/10.2196/16460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32243256&dopt=Abstract
http://sites.utexas.edu/mental-health-institute/files/2017/01/Peer-Specialist-Training-and-Certification-Programs-A-National-Overview-2016-Update-1.5.17.pdf
https://jopm.jmir.org/2019/1/e12380/
http://dx.doi.org/10.2196/12380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32095314&dopt=Abstract
http://dx.doi.org/10.1108/14676370710823582
http://dx.doi.org/10.1111/medu.13124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27981658&dopt=Abstract
https://journals.sagepub.com/doi/pdf/10.1177/1609406917712131
http://dx.doi.org/10.1177/1609406917712131
http://dx.doi.org/10.1177/1049732316654870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27340178&dopt=Abstract
https://www.jmir.org/2006/2/e9/
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867972&dopt=Abstract
https://mhealth.jmir.org/2020/1/e14512/
http://dx.doi.org/10.2196/14512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31934874&dopt=Abstract
http://dx.doi.org/10.7176/ejbm/12-15-02
http://dx.doi.org/10.1177/1745691612447309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26168470&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=29109079
http://dx.doi.org/10.1136/bmj.j4891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29109079&dopt=Abstract
https://www.hhs.gov/sites/default/files/privacysummary.pdf
https://www.hhs.gov/sites/default/files/privacysummary.pdf
https://www.hipaajournal.com/mobile-data-security-and-hipaa-compliance/
https://www.hipaajournal.com/mobile-data-security-and-hipaa-compliance/
https://journal.ahima.org/privacy-on-the-global-stage/
https://journal.ahima.org/privacy-on-the-global-stage/
http://europepmc.org/abstract/MED/31341542
http://dx.doi.org/10.5195/ijt.2019.6276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31341542&dopt=Abstract
http://europepmc.org/abstract/MED/33269090
http://europepmc.org/abstract/MED/33269090
http://dx.doi.org/10.1093/jlb/lsaa075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33269090&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by J Torous; submitted 05.05.21; peer-reviewed by M Wasilewski, A Dwyer, K Machin; comments to author 21.06.21; revised
version received 15.08.21; accepted 09.09.21; published 16.12.21.

Please cite as:
Collins-Pisano C, Velez Court J, Johnson M, Mois G, Brooks J, Myers A, Muralidharan A, Storm M, Wright M, Berger N, Kasper A,
Fox A, MacDonald S, Schultze S, Fortuna K
Core Competencies to Promote Consistency and Standardization of Best Practices for Digital Peer Support: Focus Group Study
JMIR Ment Health 2021;8(12):e30221
URL: https://mental.jmir.org/2021/12/e30221 
doi:10.2196/30221
PMID:34736223

©Caroline Collins-Pisano, Juan Velez Court, Michael Johnson, George Mois, Jessica Brooks, Amanda Myers, Anjana Muralidharan,
Marianne Storm, Maggie Wright, Nancy Berger, Ann Kasper, Anthony Fox, Sandi MacDonald, Sarah Schultze, Karen Fortuna.
Originally published in JMIR Mental Health (https://mental.jmir.org), 16.12.2021. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Mental Health, is properly
cited. The complete bibliographic information, a link to the original publication on https://mental.jmir.org/, as well as this copyright
and license information must be included.

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e30221 | p.183https://mental.jmir.org/2021/12/e30221
(page number not for citation purposes)

Collins-Pisano et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://mental.jmir.org/2021/12/e30221
http://dx.doi.org/10.2196/30221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34736223&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Original Paper

Evaluation of a Web-Based Stress Management Program for
Persons Experiencing Work-Related Stress in Sweden (My Stress
Control): Randomized Controlled Trial

Caroline Eklund1, PhD; Anne Söderlund1, PhD; Magnus L Elfström2, PhD
1Department of Physical Therapy, School of Health, Care and Social Welfare, Mälardalen University, Västerås, Sweden
2Department of Psychology, School of Health, Care and Social Welfare, Mälardalen University, Eskilstuna, Sweden

Corresponding Author:
Caroline Eklund, PhD
Department of Physical Therapy, School of Health, Care and Social Welfare
Mälardalen University
Box 883
Västerås, 72123
Sweden
Phone: 46 736484426
Email: caroline.eklund@mdh.se

Abstract

Background: Stress is one of the most common reasons for sick leave. Web-based interventions have the potential to reach an
unlimited number of users at a low cost and have been shown to be effective in addressing several health-related problems.
Handling stress on an individual level is related to behavior change. To support behavioral changes in stress management, My
Stress Control (MSC) was developed. The development of MSC was based on several health psychology theories and models;
however, central in the development were Social Cognitive Theory, Theory of Reasoned Action, Theory of Planned Behavior,
Transactional Theory of Stress and Coping, and the Transtheoretical Model and Stages of Change. MSC is a fully automated
program. The program is tailored to the user’s specific needs for stress management and behavior change.

Objective: In this study, we aim to conduct a randomized controlled trial to evaluate the extent to which MSC affects perceived
stress in persons experiencing work-related stress.

Methods: This was a randomized controlled trial with 2 arms. Study participants were recruited by visiting the worksites and
workplace meetings. Participants were assigned to the intervention or wait-list group. Web-based questionnaires were used before
and after the intervention to collect data. Perceived stress measured using the Perceived Stress Scale-14 was the primary outcome
measurement. Analyses were conducted for both between-group and within-group changes.

Results: A total of 92 participants were included in this study: 48 (52%) in the intervention group and 44 (48%) in the wait-list
group. Overall, 25% (12/48) of participants in the intervention group and 43% (19/44) of participants in the wait-list group
completed the postintervention assessment. There were no significant effects on perceived stress between the intervention and
wait-list groups or within the groups. A small effect size (Cohen d=0.25) was found when comparing mean change over time on
the primary outcome measure between the intervention and wait-list groups. In addition, a small effect size was found between
pre- and postintervention assessments within the intervention group (Cohen d=0.38) as well as within the wait-list group (Cohen
d=0.25).

Conclusions: The effect of MSC on perceived stress remains uncertain. As adherence was low in the intervention group, elements
or features that facilitate adherence and engagement must be further developed before firmer conclusions regarding the effect of
MSC can be made.

Trial Registration: ClinicalTrials.gov NCT03077568; https://clinicaltrials.gov/ct2/show/NCT03077568

(JMIR Ment Health 2021;8(12):e17314)   doi:10.2196/17314
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Introduction

Background
The landscape of the work environment in Western countries
is changing [1]. Traditional industries with work tasks
demanding lower education levels are declining, whereas work
with higher demands on education, creativity, and analytic
competence is increasing. This change leads to a necessity for
higher-skilled employees who are able to perform qualified
work with higher demands on education and analytic
competence [2]. These changes might contribute to stress being
one of the main reasons for sick leave in many countries,
including Sweden [3]. It has been estimated that one-fourth of
the workers in Europe are at risk of developing stress-related
problems [4]. In this study, stress is defined as “...a particular
relationship between the person and the environment that is
appraised by the person as taxing or exceeding his or her
resources and endangering his or her well-being” [5].

Encouraging health-related behavior change using the internet
provides the opportunity to reach out to a theoretically unlimited
number of users at a lower cost than face-to-face or partly
web-based solutions [6], and several web-based interventions
supporting changes in different health-related behaviors have
been shown to be effective [7-9]. Stress management
interventions have been shown to be effective in different target
groups [10-12]. Although the weaknesses of existing web-based
programs for stress management have been identified, they are
not often tailored or interactive and do not build on a solid
theoretical framework [13].

Adherence to web applications for the management of different
health-related behaviors for groups with and without various
diagnoses is often low, with an average adherence of 50% [14];
this may be the result of low-grade tailoring and interactivity
and program design issues. A similar pattern was observed with
web-based stress management programs. A study on a
web-based stress management program had a dropout rate of
40% in the intervention group [15], whereas programs with
some type of coach have lower dropout rates [14,16]. One type
of coach presented in an earlier study was an e-coach, providing
written text within 48 hours of module completion [16].
However, this is resource demanding, and the study reported
that the e-coach spent approximately 30 minutes for each person
and module completion [16].

To address stress in the working population and issues related
to adherence to self-management, the web application My Stress
Control (MSC) [17] was developed and evaluated in a feasibility
study [18]. MSC is a fully automated, interactive program
tailored to the user’s individual needs for stress management
based on Social Cognitive Theory (SCT), Theory of Reasoned
Action, Theory of Planned Behavior, Transactional Theory of
Stress and Coping, and the Transtheoretical Model and Stages
of Change [17]. It was developed for persons with perceived
stress who are not on sick leave and thus is used as a stress
prevention intervention. The development was based on
evidence within multiple fields and based on a solid theoretical
framework [17] (Methods section).

Objective
The hypothesis was that the newly developed web-based,
self-management program built on a solid theoretical frame and
incorporating evidence from multiple fields would decrease
perceived stress compared with a wait-list group. Thus, the aim
of this randomized controlled trial (RCT) is to evaluate the
extent to which a web-based, self-management program, MSC,
affected perceived stress for persons experiencing work-related
stress.

Methods

The CONSORT-EHEALTH (Consolidated Standards of
Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth) guidelines [19] were used for reporting
this study (Multimedia Appendix 1).

Design
This study was conducted as an RCT. After recruitment and
signing informed consent forms in paper format, the participants
were assigned randomly to 1 of 2 conditions: self-help stress
management using the newly developed web application MSC
or the wait-list control. Blinding was not applied in this study.
Both participants in the intervention group and the wait-list
group knew what group they were assigned to.

Sample Size
Power for estimation of sample size was calculated using a
study comparing acceptance and commitment therapy with a
wait-list group and a primary outcome of perceived stress [20]
measured with the Perceived Stress Scale, 14-item (PSS-14)
[21]. The characteristics of the participants in both studies were
expected to be similar, as both were performed in the same
country. In a study by Brinkborg et al [20], the participants were
divided into 2 groups: one group with lower stress and the other
reporting higher stress levels [20]. The power for this study was
calculated using the outcome scores from the group in the
Brinkborg et al [20] study that at inclusion had stress scores
<25 on the PSS-14. The estimated effect size was calculated
for the expected changes in PSS-14 scores. An estimated effect
size of 0.40 with power equal to 0.80 and a significance level
of 0.05 gave an estimated sample size of 98 individuals in each
group. With an estimated dropout rate of 20%, each group was
estimated to require 118 persons for a total sample size of 236
individuals. A total of 244 persons returned the informed consent
and were allocated to either the intervention or wait-list group.
Thus, a number over the target sample size was recruited
because it was expected that some of these persons would be
excluded by MSC because of high scores on the Hospital
Anxiety and Depression Scale (HADS) or low scores on PSS-14.
Unfortunately, during the intervention, more persons than
expected were excluded or dropped out of the study, and the
sample size was not as large as expected. In the intervention
group, 60% (29/48) of persons were excluded, and in the
wait-list group, 86% (38/44) were excluded because of PSS or
HADS scores. Overall, 52% (48/92) of persons in the
intervention group and 48% (44/92) of persons in the wait-list
group answered the preassessment. For the final assessment,
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25% (12/48) of persons in the intervention group and 43%
(19/44) of persons in the wait-list group answered.

This study was registered at ClinicalTrials.gov (NCT03077568),
with a sample size of 95. This was a miscalculation where 3
persons excluded because of HADS were included in that
number. These individuals did not have access to MSC and
were therefore correctly excluded from the analysis in the study.

Recruitment
Participants were recruited by the first author visiting different
work sites and workplace meetings at some of the largest work
sites in the region. Employers with a larger number of staff
required fewer contacts with executives and gatekeepers. All
participants had access to a computer or tablet and internet
connection, and most of them both at work and at home. The
first author visited 28 different work sites, some of them twice,
representing the private sector, municipality, and county council.

Multimedia Appendix 2 shows the demographic characteristics
of the participants. Eligible persons were informed both verbally
and by an information letter about the study and inclusion and
exclusion criteria. The inclusion criteria were a perceived stress
score, measured with the PSS-14 [21], of 17 or higher [20];
being employed; being aged 18 to 65 years; able to speak and
understand the Swedish language; and consenting to participate
in the study. Exclusion criteria were being currently on sick
leave or scoring 11 or more on either of the subscales of the
HADS [22]. Persons who perceived themselves as stressed were
encouraged to sign up for the study, return the signed informed
consent form, and provide an email address for further
communication. The enrollment and flow of participants are
shown in Figure 1. All correspondence with the participants
was through email with the first author. Recruitment for this
study started during autumn 2016. The participants had access
to MSC from December 2016 to May 2017. Follow-up measures
were conducted on an ongoing basis.

Figure 1. Flowchart of enrollment, randomization, and exclusion. HADS: Hospital Anxiety and Depression Scale; ITT: intention-to-treat; PSS: Perceived
Stress Scale.
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Randomization
To have persons from the same work site in both groups
(intervention and wait-list groups), randomization was conducted
by randomizing the participants from each work site to either
the intervention or wait-list group in blocks of 6 persons. We
chose blocks of 6 persons to be more certain that we would have
an equal number of participants in both groups; we also included
participants from work sites where few persons consented to
participate. Randomization was conducted using a web-based
randomizer [23] with a set of equal figures of ones and twos in
a 6-number set, meaning that each set contained 3 ones
(randomized to the intervention group) and 3 twos (randomized
to the wait-list group). The first author performed the
randomization procedure. See Multimedia Appendix 2 for
demographic data, descriptive statistics for primary outcome
measures, and secondary outcomes at baseline for all participants
completing the first assessment.

Intervention
The intervention group received access to the web-based
program for self-management of stress, MSC [17,18], after a
baseline assessment. MSC tailors to each user in 2 main ways:
by recommending different stress management strategies
depending on stress-related problems experienced by each
unique user (using a functional behavioral analysis) and by
assessing the stage of change [24,25]. The web application is
fully automated and does not provide the user with any contact
with a therapist or coach. Information in the program is delivered
as text, film, and audio recordings. Feedback is provided using
tables and charts of how stress levels and stress-related problems
and symptoms are changed during the course of the program.
The theoretical framework for the program includes SCT [26],
Theory of Reasoned Action, Theory of Planned Behavior [27],
Transactional Theory of Stress and Coping [28], and the
Transtheoretical Model and Stages of Change [29]. SCT is the
overarching theory of MSC and links the individual, behavior,
and environment in a reciprocal manner. Furthermore, it is the
basis for the psychoeducational module and the functional
behavioral analysis where the user is educated about how the
individual’s resources and environmental factors and behavior
interact. MSC is also designed to support self-efficacy, a central
concept in SCT, for coping with stressful situations. In Theory
of Reasoned Action and Theory of Planned Behavior, identifying
key behavioral beliefs and controlling these beliefs as
determinants of behavioral intention is central [27]. This is
integrated in MSC by components designed to increase
perceived control over new behaviors. All modules, including
stress management strategies, start with a film in which
behavioral beliefs are addressed. Finally, the Transactional
Theory of Stress and Coping includes the central concepts of
primary and secondary appraisal and coping and influenced
both the design of MSC as a program aiming at affecting both
primary and secondary appraisal as well as coping and has
influenced both the information throughout the program as well
as the included stress management strategies.

Feedback in MSC is both ipsative and normative. Tailoring
according to stages of change as well as recommended stress
management strategies can be seen as a type of normative
feedback. Normative feedback is also provided depending on
the number of log-ins and also regarding examples the users
receive on how to solve some of the assignments related to
specific stress management strategies after completing them.
The feedback the users of MSC receive after completion of each
stress management strategy module is ipsative, and the users
can follow their changes in stress-related symptoms in a table.

Screening is conducted when the users log in for the first time.
The users are screened for stress levels using the PSS-14 [21,30]
and for depression and anxiety with the HADS [22,31]. Stress
scores <17 on the PSS-14 or ≥11 on one or both subscales of
the HADS deny the user access to the program. To reach the
intended persons, a cutoff score is used so that the users will
reach a minimum stress level. The cutoff score on the PSS-14
was based on a study in which a stressed sample was divided
into 2 groups of lower and higher stress levels [20]. The cutoff
score of 17 in this study was based on the mean PSS-14 of the
lower stress group minus one SD. This cutoff score was
considered acceptable in a previous interview study [32].

The MSC consists of 12 modules. All users must go through
the first 2 modules: introduction to the program (including
navigation and origin of the program) and psychoeducation
(with information on what stress is, symptoms of stress, and
how to lower stress). In the psychoeducation module, the
specific needs of users for stress management were assessed.
These individual needs are the basis for tailoring. The
psychoeducation module prompts the user to conduct a
functional behavioral analysis using an
Antecedent-Behavior-Consequence model. An ambivalence
module appears for those who are not ready to start a
recommended stress management module in the program. There
are 7 modules for stress management strategies (assertiveness
training, relaxation, pleasant activity scheduling, time
management, cognitive restructuring, techniques and advice for
better sleep, and support for becoming physically active) and
one module for maintenance of behavior. Users are
recommended one stress management strategy at a minimum
or all are recommended if relevant according to the tailoring.
Most assignments in the modules are designed for working
within 1 week, although the users are free to choose to work
faster or stay with an assignment longer. See Figure 2 for an
example from the relaxation module. In the final module,
techniques for supporting maintenance and planning for future
stress management training are provided. Techniques to support
behavior change are integrated into every module. Prompting
intention to change, self-monitoring, goal setting, re-evaluation
of goals, and feedback on performance are the central techniques
in the program [17,18,33]. See Multimedia Appendix 3 for the
screen capture of the MSC. This intervention has been described
elsewhere [17]. See Figure 2 for an exemplary run-through.
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Figure 2. Overview of the flow through the program, content of each step and with a more detailed example from the relaxation module. ABC-model:
Antecedent-Behavior-Consequence model; HADS: Hospital Anxiety and Depression Scale; PSS-14: Perceived Stress Scale, 14-item.

Procedure
The participants received user names, passwords, and links to
the questionnaires and the MSC at a preferred email address
provided in the consent form. Only study participants had access
to the program, and only as study participants, the program
could be accessed. All questionnaires were converted to a
web-based format and looked as similar as possible to the
original version. The questionnaires were connected to the user
names for the web application. All users had personal log-in,
not connected to their name or work site, connected to the email
provided. Most participants chose their work-connected email
addresses. Information on security using the platform was
provided, and participants were told that all communication to
and from the web application was encrypted using the Secure
Sockets Layer protocol. In addition, IP addresses from multiple
failed log-ins were temporally banned. Backup procedures were
performed regularly to avoid the loss of user data. The study
participants were informed about the security of web-based
applications.

Outcome Measures

Primary Measures
The primary dependent measure was the Swedish version of
the PSS-14 [21,30]. The PSS-14 assesses the frequency of
stress-related thoughts and feelings using 14 items. Responses
are given on a 5-point scale, ranging from never to very often.
In 7 of the items, the response very often indicates high stress,
whereas in the other half, the responses are reversed. Responses
are summed to a total score ranging from 0 to 56, with high
scores indicating high stress. PSS-14 was used both at baseline
and postintervention assessments. The Swedish version [34]
and the original English version [21] of the PSS-14 have shown
good psychometric attributes. The Cronbach α was .75 at
baseline assessment in this study.

Secondary Measures
The 26-item Coping Self-Efficacy Scale measures one’s
perceived self-efficacy with coping behaviors when faced with
challenges in life [35]. This scale has demonstrated good validity
and reliability [35]. The items concern beliefs in performing
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behaviors important to adaptive coping scored on an 11-point
scale, where 0 means cannot do at all and 10 means being
certain that one can do. Items are summed to obtain a total
score between 0 and 260. High scores indicate high self-efficacy
in coping with stress. The Coping Self-Efficacy Scale was used
both at baseline and postintervention assessments.

The General Nordic Questionnaire for Psychological and Social
Factors at Work (QPS) measures psychological and social
factors at work [36] and has shown good validity and reliability
[37]. In this study, the short form, QPS Nordic 34+, was used
[36]. It contains 37 items divided into 23 subscales and single
items. All items are scored on a 5-point Likert scale. The mean
of each subscale is calculated. The QPS Nordic 34+
questionnaire was used for both the baseline and
postintervention assessments.

The shortened version of the Utrecht Work Engagement Scale
[38] is a 9-item scale with 3 subscales measuring a person’s
engagement in his or her work. All items are scored on a
seven-point Likert scale (0-6). The Utrecht Work Engagement
Scale yields 3 subscales (vigor, dedication, and absorption) and
a total score. The mean for each subscale and the mean of the
total scale are calculated. Each subscale consisted of 3 items.
High scores indicate high work engagement, which is negatively
related to burnout. This questionnaire was used at both baseline
and postintervention assessments. The scale has shown
acceptable psychometric properties [38], and the Swedish
version has shown good reliability [39].

The situational version of the Brief Coping Orientation to
Problems Experienced Inventory (COPE) [40] is a 28-item scale
with a four-point response scale that measures coping strategies
in stressful situations. It has shown good reliability [41] and
validity [42,43]. Each item ranges from never to very often and
measures 14 different coping strategies. A confirmatory factor
analysis [44] led to the conversion of the original 14 subscales
into 6 subscales (used in this study): self-distraction (scoring
2-8), problem-focused coping (scoring 4-16), avoidant coping
(scoring 6-24), socially supported coping (scoring 6-24),
emotion-focused coping (scoring 8-32), and self-blame (scoring
2-8) [44]. In addition, two 4-item emotional approach coping
scales were embedded in the Brief COPE [45]. The items for
each subscale are summed, except for the 2 last subscales about
coping through emotional processing and emotional expression,
where the means of the items are calculated. The range of scores
on the last 2 subscales ranged from 1 to 4. This questionnaire
was used at both baseline and postintervention assessments.

The Motivation for Change Questionnaire (MCQ) [46-48]
measures motivation for change in life and work situations. The
MCQ showed good reliability [46] and validity [47] in the
development samples. The MCQ contains 48 items forming 7
subscales related to life situations and 6 subscales related to
work situations. The subscales related to life situations are social
support in life, control in life, mastery in life, challenges in life,
values, self-efficacy, and self-confidence. The subscales related
to work situations are coworker support, supervisory support,
challenges in work, job control, interactions, and goals. Owing
to technical errors, the subscale interaction was omitted in this
study. Responses are given on a 4-point scale, ranging from

never to very often. The scoring is reversed for 5 items. The
median of each subscale is calculated. High scores indicate high
motivation [48]. The MCQ was used to study whether
motivation to change could predict adherence to MSC and was
used at baseline assessment.

Internal consistency was calculated for the measures at the
preassessment, both for total scales and subscales for the
secondary outcomes, with the Cronbach α or Spearman-Brown
coefficient as applicable. The reliability was 0.7 or higher for
all total scales and subscales save for 3 subscales of the Brief
COPE (self-distraction: 0.4; avoidant coping: 0.5; and
emotion-focused coping: 0.6), 7 of the subscales of the MCQ
(control in life: 0.3; mastery in life: 0.6; challenges in life: 0.4;
values: 0.4; self-efficacy: 0.6; job control: 0.3; and goals: 0.5),
and 5 of the subscales of the QPS (positive challenges at work:
0.6; control over decisions: 0.2; innovative climate: 0.6;
inequality: 0.4; and work satisfaction: 0.6).

Procedure for Data Collection
The exclusion and inclusion criteria were measured using the
PSS-14 and HADS after randomization. Demographic data were
collected together with baseline assessments after randomization.
This procedure was chosen because the PSS-14 and HADS were
built into the screening section after opening the program for
the first time. The postintervention assessment was sent out 4
months after the initial log-in. Reminders were sent out 2 and
4 weeks after each time point, including the baseline. The
wait-list group received the assessments at the corresponding
time points as the intervention group from the same work site.
All data were collected in a web-based format.

Wait List
The persons in the wait-list group received questionnaires on 2
occasions. The first occasion coincided with the preintervention
assessment for the intervention group, and the second occasion
was 2 months after the first assessment. The 2-month follow-up
was decided, as this time point was estimated to be the shortest
time frame for completing the intervention in the intervention
group. After the second assessment, the wait-list group received
access to MSC.

Statistical Analysis
Analyses were performed using SPSS 24 [49]. The significance
level was set at P<.05. Student t tests (2-tailed) were used for
differences between and within intervention and wait-list groups
on the PSS-14 and demographic data. Chi-square and Fisher
exact tests were used to detect differences between the 2 groups
on categorical demographic data. Demographic data were
presented using descriptive statistics. Comparisons of
demographic data and outcome measures were conducted
between dropouts and completers of the 2 assessments in the
intervention and wait-list groups using the Student t test,
chi-square test, or Fisher exact test. Effect sizes were calculated
by adjusting the calculation using the pooled SD (Cohen d) [50].

For secondary outcome measures, Wilcoxon signed rank tests
were used to calculate within-group changes, and Mann-Whitney
U tests were used for between-group differences at baseline and
for between-group changes at the postintervention assessment.
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Mann-Whitney U tests were also used for dropout analysis for
secondary outcomes for differences between completers and
dropouts.

The primary and secondary outcome analyses were conducted
according to the intention-to-treat. The data for the primary
outcome, PSS-14, were normally distributed without any
outliers.

Participants who completed 2 rounds of assessment were defined
as completers. Dropouts were defined as participants who
completed the first assessment only.

Compliance With Ethical Standards
All procedures performed in studies involving human
participants were conducted in accordance with the ethical
standards of the institutional and national research committee
and with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards. Informed consent was obtained
from all participants included in the study. The ethical
application of Dnr 2015/555 was approved on January 20, 2016,
by the Regional Ethical Review Board in Uppsala County,
Sweden. An amendment application was approved for this study
on December 16, 2016.

Results

Effects of MSC
For the primary outcome, the PSS-14, there were no significant
differences between the intervention (mean 3.1, SD 7.66) and
the wait-list group (mean 1.42, SD 6.16) in mean change from
baseline to postintervention assessment. A small effect size was
detected for the between-group mean change (Cohen d=0.25).
There were no significant within-group differences in either the
intervention group from preassessment (mean 24.25, SD 4.67)
to postassessment (mean 21.17, SD 10.54) or in the wait-list
group from preassessment (mean 24.26, SD 6.26) to
postassessment (mean 22.84, SD 5.24) on PSS-14. Small
within-group effect sizes were observed (Cohen d=0.38) in the
intervention group and the wait-list group (Cohen d=0.25).

There were differences between the intervention and wait-list
groups in two secondary outcomes: the subscale of coping
through emotional processing (Z=−2.3; P=.02) from the Brief
COPE and predictability (U=46.5; P=.03) from the QPS.

There were significant within-group changes for the completers
in the intervention group on 2 secondary outcome measures.
The subscale of self-blame from the Brief COPE was
significantly lower in the intervention group at the
postintervention assessment (Z=2.06; P=.04). In addition, in
the intervention group, there were significant within-group
differences in the 2 subscales from the QPS, showing higher
role conflicts (Z=2.06; P=.04) and lower stress (Z=2.43; P=.02)
at the postintervention assessment. Role conflict was reported
to be significantly higher in the wait-list group from pre- to
postintervention assessment (Z=2.39; P=.02), and there were
more problematic situations with social interaction (Z=−2.12;
P=.03). Multimedia Appendix 4 shows the medians and ranges
of the pre- and postintervention scores for completers in the
intervention and wait-list groups.

Dropout Analysis
There were no differences in demographic data between the
completers and dropouts in the intervention group. See
Multimedia Appendix 5 for medians and ranges of the
preintervention assessment for dropouts in the intervention
group and dropouts in the wait-list group. In the wait-list group,
there was a significant difference between completers and
dropouts regarding the sector in which the participants were
employed. Persons in the private sector had the highest dropout
rate (100%).

There was a significant difference in perceived stress, the
PSS-14, between the completers (mean 24.25, SD 4.67) and
dropouts (mean 27.69, SD 5.25) in the intervention group
(t=−2.0; P=.049). Self-efficacy, measured with a subscale of
the MCQ, was significantly higher in the intervention group
than the dropouts in the intervention group (U=110.5; P=.02).
For the QPS, support from colleagues was significantly higher
in the intervention group than for dropouts in the intervention
group (U=97.5; P=.02), and the completers had a better
perceived social climate (U=108.5; P=.049) and teamwork
(U=68.5; P=.002). On the Brief COPE, the intervention group
reported significantly higher use of coping through emotional
processing (U=77.5; P=.01) compared with the dropouts.

In the wait-list group, the subscales of vigor (U=65; P<.001),
dedication (U=95; P=.01), and absorption (U=74.5; P<.001)
and the total score on the Utrecht Work Engagement Scale
(U=67; P<.001) were all significantly higher in completers than
the dropouts in the wait-list group. On the QPS, role clarity was
significantly higher in completers than the dropouts in the
wait-list group (U=98; P=.03), as was predictability (U=87;
P=.01), experience of mastery (U=99.5; P=.02), social climate
(U=100; P=.03), innovative climate (U=98; P=.02), teamwork
(U=78; P=.004), and work satisfaction (U=85.5; P=.01). There
was also significantly lower role conflict in completers than the
dropouts in the wait-list group (U=31; P<.001).

Discussion

Principal Findings
In this study, a web-based self-management program for stress
management named MSC was evaluated for its effect on users’
perceived stress, coping self-efficacy, work engagement, coping
strategies, and psychosocial factors at work compared with a
wait-list group. The main results showed that there were no
significant differences in the outcome measures between the
wait-list group and the intervention group in the primary
outcome (perceived stress). However, a small effect size was
found for perceived stress both between the intervention and
wait-list groups and within the intervention group as well as
within the wait-list group.

Comparison With Prior Work
A meta-analysis of stress management interventions in
occupational settings showed that the interventions, on average,
had a medium to large effect on stress [51]. However, most of
the interventions in the meta-analysis were face-to-face or
relaxation interventions using audio tapes. For web-based stress
management, one study showed a large effect size [16], but that
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intervention included feedback from an e-coach, a person giving
written feedback and sending reminders, thereby placing a
greater demand on resources than MSC. Few resources are
necessary to administer and deliver MSC because it is a fully
automated program. A program demanding few resources with
a small effect size could be considered important and could still
be worth investigating with MSC in a larger study. A stress
management program that demands fewer resources focused
on stress-preventive actions in persons not on sick leave is
valuable for preventing stress-related ill health. A score of 25
or higher on the PSS-14 has been used as a cutoff for high stress
levels [20]. In this study, the median for perceived stress in the
intervention group was 24 at preassessment and 19.5 at
postassessment. In a previous population study, the average
stress level was 17 in the PSS-14 [30]. Thus, our participants
decreased their stress level to near the population level of 17,
as seen in an earlier study [30], and our study participants may
have reached their potential for change. This factor may have
contributed to the nonsignificant differences between groups.
Thus, difficulties in finding significant changes were expected
because this application was developed for health promotion,
and the study participants were not expected to have very high
levels of stress at baseline.

The wait-list group reported higher role conflict postintervention
assessments. To have yet another task to complete, such as an
extensive battery of questionnaires, additional persons to satisfy
(the researchers) could lead to feelings of conflicting roles.
Nevertheless, there was a small effect size on perceived stress
in the wait-list group over time. Effects in the wait-list group
have also been reported in other studies [16]. This effect could
depend on how a person in an ongoing study becomes aware
of, in this case, his or her stress-related problems and
automatically starts to handle them and changes their behavior.
Filling in the questionnaires could be considered
self-monitoring, which is known as a strong technique for
creating behavior change [33]. However, the effect in the
wait-list group could also depend on contamination between
the intervention group and the wait-list group because the
participants from the same workplace were included in both
groups.

It could be considered controversial to launch a program for
individual stress management because work-related stress is
often described as deriving from organizational features [1,52]
and demands [4] at work. Putting a lot of focus on individual
responsibility to, on his or her own, handle stress that might
have been caused by work conditions could make the individuals
feel that the stress is their responsibility. Nevertheless, the fact
that self-blame was significantly lower at postintervention
assessment in the intervention group indicates that the goal of
educating the participants on stress, the causes of stress, and
the role that both environmental and individual factors have in
stress management was successful and even contributed to lower
self-blame.

Only 25% (12/48) of the intervention group completed the
postintervention assessment. Adherence in this study was thus
low compared with that in earlier studies [14]. The low
adherence could be associated with the technical issues a handful
of early participants encountered, the high number of

questionnaires used, and the program was perceived as
extensive. The technical issues, which led to irritation among
the early participants, may also have contributed to the higher
dropout rate in the intervention group compared with the
wait-list group. Although the feasibility of MSC was evaluated
in our previous studies [18,32], and the MSC was further
developed to be less extensive, it may still have been too
extensive and perceived as too complicated for the participants
to feel motivated to use it. The results from previous studies on
MSC also influenced how the program was presented to
potential study participants so the study participants would have
realistic expectations about the program in terms of the time
required to use it. As mentioned previously, access to a coach
or therapist has been shown to support adherence [14,16], but
it can also hinder the distribution of a web application because
real-life support requires more resources than a fully automated
program such as MSC. Providing an e-coach is resource
demanding, and one study reported that the e-coach spent
approximately 30 minutes for each person and module
completion [16]. The fully automated nature of MSC may have
contributed to the low study adherence, even if tailored but
automated feedback was provided. Adherence to MSC may
benefit from having some kind of e-coach giving individualized
feedback and prompting the participants to adhere to the
program and assignments. In MSC, a problem-solving model
for identifying social support to identify persons who could, for
example, be involved as a coach, was integrated into one of the
final modules of the MSC to support better adherence to the
recommended assignments. The problem-solving module may
work earlier in the program. A weakness of this study was that
use and adherence to assignments were not monitored and the
dose the study participants received was not known. The choice
not to monitor was due to the tailoring, that the study
participants were free to choose parts other than the
recommended and work at their own pace.

In future trials of MSC, the number of log-ins and use of the
different functions in MSC should be more carefully monitored
to understand how the users use MSC. In the administrations
tool of MSC, the users were followed regarding how many times
they logged in but not for how long they used the app, which
means that they could have been logged in for several days
without logging out. In future studies of MSC, the administration
tool needs to have more detailed information and tracking
possibilities regarding traffic and use (eg, time spent on each
assignment) and the functions that were used the most.

The dropout analysis revealed some significant differences
between completers and dropouts in both the intervention and
wait-list groups. In the intervention group, completers had higher
self-efficacy, higher support from colleagues, better social
climate, and scored higher on teamwork, whereas dropouts had
significantly higher stress at baseline. These differences may
indicate that the completers perceived having resources, both
external and internal, to work with their own stress management
using MSC. Exposure to psychosocial risk factors at work, such
as low coworker support, has been associated with stress-related
health problems [53]. The findings in this study imply that those
with the most to gain in preventing stress-related ill health
dropped out to a greater extent. Thus, a stress management
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program such as MSC can never be seen as an absolute solution
to work-related stress, and psychosocial risk factors for stress
must also be handled at an organizational level [54]. A focus
on heightening self-efficacy [55] has been associated with
reduced absences from illness in coping-related interventions
in an occupational setting [56,57]. Thus, self-efficacy could be
considered an important resource for maintaining health when
exposed to stress. MSC is developed based on evidence to
strengthen self-efficacy [58], but it seems important to find
ways for those with low self-efficacy to engage in the
intervention. Completers also reported higher use of coping
through emotional processing, indicating that they may have
been more prone to take time to reflect on their own situation.
Coping through emotional processing has been identified as an
adaptive coping strategy [59]. Indications that MSC evokes
self-reflective processes were also found in our previous study
evaluating the feasibility of an earlier version of MSC [32].

The dropouts from the wait-list group could be considered
similar to the dropouts from the intervention group in that they
reported more exposure to psychosocial situations at work. They
reported a lower innovative and social climate at work, scored
lower on teamwork, reported lower work satisfaction, role
clarity, predictability, and lower experience of mastery. This
similarity could guide researchers in environmental
circumstances at work that hinder participation when perceiving
oneself as stressed but might also depend on how people with
fewer internal and external resources do not prioritize
completing the multiple questionnaires, which was an issue
identified in an earlier study [32].

The amount of time required to complete the study
questionnaires negatively affected adherence to the program.
In this study, several closely related domains of stress and
factors at work were studied, and data were collected with a
relatively high number of items. However, work-related stress
is complex; the causes of developing stress-related ill health
are multifactorial, and the experience of the consequences of
stress is varied. The rationale for using multiple questionnaires
was to capture the multifactorial aspects of stress in a
work-related context. This choice was also a relevant choice in
light of the difficulties in operationalizing work-related stress.
The second round of measurements may have been a barrier for
adherence, and more persons might have used the program than
those who answered the second round of measures. In future
trials, the possibility of asking for reasons for dropouts should
be investigated. Nevertheless, this is an ethical dilemma that
needs to be further investigated because the study participants
were informed that they could drop out from the study at any
point without giving reasons.

The behavior change model for internet interventions describes
the factors affecting behavior change in web-based interventions.
According to the model, adherence is affected by the
characteristics of the user and the program, degree of support,
and environmental factors [60]. All possible characteristics and
needs of the users intended for MSC may not have been
considered when developing the MSC. For example, the
program needs to support users in prioritizing self-management.
To handle difficulties in prioritizing self-management, there is
a time management module in MSC [17]. This module could

have been integrated partly in the psychoeducation module to
help study participants prioritize their own stress-related
problems at an early stage. It is also possible that MSC needs
to be simpler in both content and technology. Furthermore,
reminders have been shown to be an important characteristic
of a program that facilitates adherence [61], but few web-based
interventions use them [14], which could depend on the related
costs for an SMS or technical difficulties such as deciding the
best time to send reminders. A function for sending out
reminders should be further developed to facilitate adherence
to MSC.

One of the strengths of this study was the RCT design, even if
a weakness was the lack of blinding in this study. In an RCT
with a proper randomization procedure, it is possible to control
for factors that might influence the results, in addition to the
intervention. In addition, earlier research has shown that it is a
strength [62] to build programs such as MSC on theory. The
content of the program and causalities between its concepts can
be motivated, validated, and understood by theories. In addition,
integrating several scientific fields in program development
could contribute to a more holistic program in terms of content
and presentation.

The randomization procedure in blocks of 6 persons was chosen
to increase the chance for persons from the same work sites to
be randomized to both groups. This randomization was desired
to minimize the risk of other work-site–related incidents to bias
the results. This procedure can be considered a risk factor for
contamination [63]. Having persons from the same work site
in both groups could have contributed to the small positive
effect size in the wait-list group because of contamination.
However, baseline data showed that randomization was
successful. The randomization was conducted before screening
for depression and anxiety as well as before they completed the
baseline. This might have had a negative effect on study attrition
and could be a limitation of this study. This strategy was chosen
because the application (MSC) was developed to screen for
depression and anxiety, as well as for perceived stress levels,
and was designed to be as close as possible to how MSC is
planned to be distributed in the future, except for the integrated
measurements for primary and secondary outcomes for the study
purpose.

At baseline, no significant difference between the intervention
group and wait-list groups was detected regarding the work
sector (private, municipality, and county council; Multimedia
Appendix 2).

In addition, the small sample size is a limitation that could have
caused the nonsignificant effects, thus increasing the risk of
type II error. The sample size was insufficient to provide power
for this study. Although one additional work site was included
after the start of the study, the included work sites were depleted.
Although ad hoc, the expected dropout rate has been estimated
to be 50% instead of 20%, which is in line with the average
dropout from web-based applications for behavior change and
self-management of different health-related conditions [14].
Nevertheless, a focus on features that facilitate adherence was
hypothesized to increase adherence to MSC compared with
earlier web-based stress management programs, which was not
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enough to facilitate adherence to MSC. Nonetheless,
nonsignificant results in a small sample can still produce a
relevant effect size. Thus, MSC should be further studied for
its effect on perceived stress, but with a focus on support
adherence in the indented group.

Gamification has been used in several studies to improve mental
health and well-being [64]. In a systematic review, the argument
for gamification in the included papers was to promote
engagement and enhance an intervention’s intended effect [64].
The authors of the systematic review also identified common
gamification elements such as levels or progress feedback, points
or scoring, rewards or prizes, narrative or theme, personalization,
customization, artificial assistance, unlockable content, social
cooperation, exploratory or open-world approach, artificial
challenge, and randomness [64]. Even if MSC have some of
these functions, for example, levels or progress feedback,
personalization, and unlockable content, it may be useful in
subsequent iterations of the intervention to have more engaging
mechanisms built in the application. Gamification may have a
positive effect on how participants experience the intervention
by increasing cognitive engagement and the combination of
cognitive and affective engagement [65].

There was a significant difference in dropouts between the
different sectors. This difference could be associated with the
postintervention assessment and reminders that were sent out
during a summer vacation period to the persons employed in
the private sector. The timing of starting an intervention and
planning the postintervention assessment must be considered
in future studies.

Approximately 30% (244/720) of the eligible participants
provided informed consent. This percentage includes both
included and excluded persons. On the basis of this percentage,
issues with selection bias must be considered. Consequently,
the external validity of the results is limited to persons with
perceived stress who are willing to find solutions on an
individual level. Participants in the intervention group who
reported higher general self-efficacy at baseline were more
likely to complete the 2 rounds of assessments. This finding
could indicate that the program suits persons who believe they

have resources to handle stress at an individual level. In addition,
the participants in this study were mostly women, which must
be considered when generalizing the results.

When analyzing with intention-to-treat, there is a risk of type
II errors [66], but intention-to-treat was chosen instead of per
protocol because we did not study the extent to which
participants took part in and adhered to the assignments.

The procedure for introducing and using MSC in this study was
designed to, as far as possible, resemble how it would be done
if MSC was a commercial product except the baseline and
postassessment.

Conclusions
It is still uncertain what effect MSC may have on perceived
stress, but the effect size regarding the primary outcome
indicates that it could be worthwhile to develop and evaluate
MSC further. The result must be interpreted with caution
because of the high dropout rate, which may have biased the
results. As the focus of this study was to prevent stress levels
that could lead to sick leave, the participants were not expected
to have very high initial stress levels. Consequently, the
participants’potential to decrease their stress scores might have
been rather limited, which probably contributed to the small
effect size and nonsignificant results. Moreover, the power in
this study was too low to ensure significant differences. MSC
could, after further development and evaluation, be an
alternative or complement to face-to-face interventions, as stress
management could be valuable for decreasing stress on a large
scale in the workforce, but further studies that focus on
facilitating adherence are required. In addition, further studies
should focus on determining the effective elements of the
program to condense the program. Condensing the program
may, in turn, contribute to higher adherence rates. Furthermore,
the length of the test battery in the study may have been a heavy
burden to the participants, and the study may have reduced the
length of the tests and thus might have contributed to the low
adherence. Finally, the technical issues encountered may have
been prevented by more extensive beta testing with the target
group.
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Demographic data, descriptive statistics for primary outcome measures, and secondary outcomes at baseline for all participants
completing the first assessment.
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Multimedia Appendix 3
Screen capture video of My Stress Control (MSC) showing log-in, screening for depression, anxiety and stress levels, film
regarding navigation of MSC, introduction to MSC, Antecedent-Behavior-Consequence model, and time management module.
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Multimedia Appendix 4
Pre- and postintervention assessment for completers in the intervention group and completers in the wait-list group.
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Multimedia Appendix 5
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Abstract

Background: Postpartum depression (PPD) is a severe mental disorder that often results in poor maternal-infant attachment
and negatively impacts infant development. Universal screening has recently been recommended to identify women at risk, but
the optimal screening time during pregnancy has not been defined so far. Thus, web-based technologies with widespread use
among women of childbearing age create new opportunities to detect pregnancies with a high risk for adverse mental health
outcomes at an early stage.

Objective: The aim of this study was to stratify the risk for PPD and to determine the optimal screening time during pregnancy
by using a web-based screening tool collecting electronic patient-reported outcomes (ePROs) as the basis for a screening algorithm.

Methods: In total, 214 women were repeatedly tested for depressive symptoms 5 times during and 3 times after pregnancy by
using the Edinburgh Postnatal Depression Scale (EPDS), accessible on a web-based pregnancy platform, developed by the authors
of this study. For each prenatal assessment, the area under the curve (AUC), sensitivity, specificity, and predictive values for
PPD were calculated. Multivariate logistic regression analyses were applied to identify further potential predictors, such as age,
education, parity, relationship quality, and anxiety, to increase predictive accuracy.

Results: Digitally collected data from 214 pregnant women were analyzed. The predictive accuracy of depressive symptoms 3
and 6 months postpartum was reasonable to good regarding the screening in the second (AUC=0.85) and third (AUC=0.75)
trimester. The multivariate logistic regression analyses resulted in an excellent AUC of 0.93 at 3 months and a good AUC of 0.87
at 6 months postpartum.

Conclusions: The best predictive accuracy for PPD has been shown for screening between the 24th and the 28th gestational
week (GW) and seems to be beneficial for identifying women at risk. In combination with the aforementioned predictive factors,
the discriminatory power improved, particularly at 3 months postpartum. Screening for depression during pregnancy, combined
with the women’s personal risk profile, can be used as a starting point for developing a digital screening algorithm. Thereby,
web-based assessment tools constitute feasible, efficient, and cost-effective approaches. Thus, they seem to be beneficial in
detecting high-risk pregnancies in order to improve maternal and infant birth outcomes in the long term.

(JMIR Ment Health 2021;8(12):e26665)   doi:10.2196/26665
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Introduction

The perinatal period represents a period in life where women
turn to digital resources, particularly in the field of medical
health care [1]. The growing supply of e- and mHealth
technologies and the increasing desire to access and monitor
health data generate the need for an empirical proof as
intervention and information tools [2-4].

Vice versa, the assessment of patient-reported outcomes (PROs)
in pregnancy has been shown to be a highly valid method for
data acquisition [5]. Characteristics of female m- and eHealth
seekers during pregnancy encompass a younger age, a lower
self-rated health status, being pregnant for the first time, and
being easily influenced by online sources in terms of pregnancy
[6]. Furthermore, current research has shown that especially
women with a higher risk of depression and anxiety disorders
use pregnancy apps more extensively [7].

According to the literature, especially pregnant women show
increased vulnerability for the onset or relapse of a manifest
depressive disorder during the perinatal period, as pregnancy
and childbirth represent 2 major events in a woman’s life, along
with substantial changes in their responsibilities [8-10]. The
prevalence of postpartum depression (PPD) varies depending
on study type, measurement, time of assessment, and nationality
from 10% to 15% during the first year after childbirth [11-15].
According to the International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision
(ICD-10), and the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), diagnostic criteria, PPD is
diagnosed if symptoms such as sadness, anhedonia, disturbance
in appetite or sleep, fatigue, psychomotor symptoms,
worthlessness/guilt, attention deficits, and suicidality persist
for at least 2 weeks with a peripartum onset [16,17].

Regarding the first days postpartum, PPD must be distinguished
from baby blues. While PPD occurs within the first year
postpartum, baby blues affects 50%-85% of mothers during the
first 10 days postpartum but usually ameliorates within 2 weeks
[18]. Baby blues is characterized by transient mood swings,
tearfulness, and mild depressive symptoms [19,20].

Prior research identified risk factors for PPD, such as a history
of mental disorders, stressful life events, limited social support,
low socioeconomic background, and especially depression and
anxiety, that have been reported to be the strongest predictors
for adverse mental health outcomes in the postpartum period
[21-25].

Suffering from PPD not only constitutes a burden for the
mothers and fam ilies but also has a high impact on early
mother-child interaction and parenting [26,27]. The long-term
effects for the child include impaired mother-child bonding [28]
and cognitive, emotional, and behavioral problems [29,30].

However, PPD often remains undetected and thus untreated as
women who suffer from depressive disorders are sometimes
unable to evaluate their emotions and reluctant to seek support
and help on their own [31,32]. Even though early identification
and support for mothers at risk are crucial to prevent PPD, only
20% of affected women are detected in the perinatal period and

around 10% of those women receive adequate treatment and
support [10,33].

According to the current literature, the most commonly used
screening tool for perinatal depression is the Edinburgh Postnatal
Depression Scale (EPDS) [34]. This self-report questionnaire
contains 10 items measuring depressive symptom severity during
the past week and has been validated for antenatal and postnatal
application [35]. In fast-paced clinical settings, it has been
shown to be practicable, takes less than 5 minutes to complete,
and is highly accepted by women with and without depression
alike [36,37].

Current evidence suggests that there is an overall benefit of
perinatal depression screening [38]. The American College of
Obstetricians and Gynecologists (ACOG) recommends perinatal
screening for depressive symptoms at least once during
pregnancy and after childbirth [39]. However, no optimal
screening time and routine have been established in obstetrical
care so far. There is still uncertainty about which screening tool
provides the best predictive accuracy and how often and at what
time point it should be applied [40,41].

Thus, web-based pregnancy tools provide new opportunities
for real-time data acquisition, including the feasibility to capture
symptom deterioration and upcoming adverse events [6,42,43].
Growing mHealth technologies can be used for prevention and
intervention of depressive disorders at an early stage and may
even reduce barriers to seeking psychotherapeutic support
[44-51]. The feasibility and acceptability of web-based
depression screening by means of the EPDS have been shown
in the previous literature. In comparison to conventional
paper-based methods, patients perceived web-based technologies
as more convenient, discrete, and favorable [52].

Only few studies have assessed whether PPD can be reliably
predicted during pregnancy by using the EPDS. The overall
results show high negative predictive values and specificity but
low positive predictive values and sensitivity with a reasonable
discriminatory power [53]. Although Lau et al [54] first
described a strong correlation among depressive symptoms in
the second trimester and up to 6 weeks postpartum, Meijer et
al [53] and Venkatesh et al [55] assumed that predictive
accuracy is limited but that it can be improved by adding the
history of depression. Both recommend a cut-off threshold of
>5 for initial screening, followed by clinical diagnostics if
positive.

The aim of this study was to longitudinally monitor EPDS scores
by monthly assessments during the second and third trimester
of pregnancy as well as 1 week, 3 months, and 6 months
postnatally. By using this longitudinal approach, this work aimed
to find the best screening time during pregnancy, with the
highest predictive accuracy for PPD, based on the use of a
web-based pregnancy tracking tool. In the next step, we aimed
to refine the discriminatory power by including the women’s
personal risk profiles, such as prenatal maternal anxiety or
depressive symptoms, age, education, parity, or relationship
quality. The absence of a standardized, widely accepted
screening program in routine prenatal care underlines the need
for testing the feasibility and validity of web-based data
acquisition methods.
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Methods

Participants and Study Design
This prospective bicentric study based on electronic
patient-reported outcome (ePRO) questionnaires was conducted
between October 2016 and September 2018 in the maternity
departments of the University Hospitals Heidelberg and
Tuebingen, Germany. In total, 214 pregnant women participated
in the study. Inclusion criteria for recruitment were maternal
age >18 years, sufficient knowledge of the German language,
adequate internet access, and a singleton pregnancy between
the 20th and the 27th gestational week (GW). Exclusion criteria
encompassed a multiple pregnancy and known fetal anomalies
and malformations. After participants provided their written
consent to participate in the study, they completed the first set
of web-based questionnaires on a tablet device on-site after

registration with pseudo-anonymous user credentials on a
self-developed platform called Patient-informiert-interaktiv-Arzt
(patient-informs-interactively-physician [PiiA]; see Figure 1).
At the time of enrollment, trained clinical staff provided
participants assistance. Furthermore, an online tutorial was
provided on the platform explaining the technical use. Further
data acquisition was supposed to take place in the participants’
domestic environment on their preferred device. The participants
received web-based assessments at 8 time points: every 4 weeks
during pregnancy (Prae1=20th, Prae2=24th, Prae3=28th,
Prae4=32nd, and Prae5=36th GW) up to 6 months postpartum
(Post1=7 days, Post2=3 months, and Post3=6 months
postpartum). In addition, 2 days prior to the scheduled
assessment as well as 3 and 5 days afterward, the participants
received an email reminder from the study team to complete
the web-based questionnaires. Furthermore, sociodemographic
and health-related data were obtained by means of ePROs.

Figure 1. Screenshot of the PiiA platform. PiiA: Patient-informiert-interaktiv-Arzt.

To monitor maternal symptoms of depression and anxiety during
the entire antenatal and postnatal period, the EPDS was applied
at every time point, whereas the State-Trait Anxiety Inventory
(STAI) was applied twice, at the 24th and the 32nd GW. The
participants’data were stored pseudo-anonymized and securely
on a local storage device.

Ethics
Ethics approval was obtained from the ethics committee at
Heidelberg University (project no. S158/2016).

Instruments

Edinburgh Postnatal Depression Scale
The EPDS [34] is a widely used screening tool validated for
assessing pre- and postpartum symptoms of depression [35,56].
The 10-item self-report questionnaire measures depressive
symptoms during the past 7 days. Every question is scored from
0 (no depressive symptoms) to 3 (severe depressive symptoms);
thus, the total score varies between 0 and 30. Higher scores
indicate a higher risk of minor or major depression. The
recommended cut-off score is ≥10 points, which predicts minor

depression and has shown good sensitivity and specificity of
0.96 and 1, respectively [57].

State-Trait Anxiety Inventory
The STAI [58] is used to assess anxiety as a temporary condition
(State-Trait Anxiety Inventory, state scale [STAI-S]) as well as
general anxiety as a personal trait (State-Trait Anxiety Inventory,
trait scale [STAI-T]). In this study, the German versions of the
STAI-T as well as the STAI-S were administered [59]. The
questionnaire contains 20 items measured on a 4-point Likert
scale from 1 (low) to 4 (high). Total scores vary from 20 to 80.
In previous studies, the STAI has shown good discriminatory
and predictive validity in perinatal populations [60]. The
recommended cut-off score of >40 reached a sensitivity of
80.95%, a specificity of 79.75%, and a positive predictive value
of 51.5% [61].

Questionnaire on Relationship Quality
The questionnaire on relationship quality
(Partnerschaftsfragebogen [PFB]) [62,63] was applied to assess
the participants’ self-rated relationship quality and satisfaction
with their partners. The questionnaire encompasses 3 scales:
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(1) tenderness, (2) communication, and (3) conflict behavior.
Each subscale contains 10 items measured on a 4-point Likert
scale. While higher scores on the conflict behavior scale indicate
less satisfaction, higher scores on the tenderness and
communication scales indicate a higher relationship quality. In
a representative study conducted on a German population, good
to very good reliability was achieved for all 3 subscales (conflict
behavior: α=.88; tenderness: α=.91; communication: α=.85;
total scale: α=.93) [64].

Statistical Analyses
Descriptive statistics, including mean scores, absolute and
relative frequencies, and standard deviations, were used to
analyze demographic variables of the entire study sample. The
prevalence of antenatal and postnatal depressive symptoms
(EPDS ≥ 10) was calculated at each point of assessment. To
evaluate the discriminatory power of the EPDS, we constructed
receiver-operating characteristic (ROC) curves for each of the
relevant assessment times (5 antenatal assessments vs 3 postnatal
assessments) by plotting sensitivity against 1-specificity for all
possible cut-off values. Afterward, the respective area under
the curve (AUC) was calculated for each ROC curve. A high
AUC indicates a good selection of women with PPD symptoms
as distinguished from those without. A widely used classification
of the AUC is as follows: ≤0.50: useless (worse than a coin
flip); 0.50-0.70: poor; 0.70-0.80: reasonable; 0.80-0.90: good;
and >0.90: excellent [65]. Moreover, specificity, sensitivity,
and positive and negative predictive values for specific cut-offs
of the EPDS were calculated.

The predictive value of the EPDS was investigated by using
multivariate logistic regression models. Here, the models were
adjusted for the following factors [21-23]: age (in years), EPDS
score at the best predictive time point of assessment during
pregnancy, educational level, parity (previous births), general
anxiety (STAI), and partnership quality (PFB). The models
were described by odds ratios (ORs, 95% CI), P values, and the
AUC compared to the AUC based on the respective best EPDS
score.

P values were set at <.05. All analyses were performed using
the statistics software R [66] based on the packages pROC [67]
and PRROC [68].

Results

Sociodemographic and Birth-Specific Characteristics
In total, 214 women aged 22-44 years (mean age 33.5 years)
completed the self-report questionnaires provided on the
web-based pregnancy platform PiiA and were included in the
analyses. The majority of the participants were married or in a
relationship and well educated with a higher socioeconomic
status. More than half of the women already had at least 1 child
and were working part-time during pregnancy. About 14% of
the children were born prematurely, and 48.6% were delivered
vaginally without complications. Table 1 shows the
sociodemographic data and further sample characteristics in
detail.
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Table 1. Distribution of sociodemographic and birth-specific variables (N=214).

Mean, n (%)Characteristic

Relationship status

154 (72.0)Married

52 (24.3)In a relationship

5 (2.3)Without a partner

3 (1.4)Missing data

Parity

85 (39.7)0

124 (57.9)1+

5 (2.3)Missing data

Graduation

7 (3.3)No degree

74 (34.6)General or intermediate degree

25 (11.7)Advanced technical certificate

101 (47.2)A level

4 (1.9)Other

3 (1.4)Missing data

Employment of participants at time of recruitment

3 (1.4)Full-time

171 (79.9)Part-time

29 (13.6)Unemployed

11 (5.1)Missing data

Monthly family income

20 (9.4)<€1000 (<US $1130.01)

60 (28.0)€1000-€2000 (US $1130.01-$2260.03)

41 (19.2)€2000-€3000 (US $2260.03-$3390.04)

84 (39.3)>€3000 (>US $3390.04)

9 (4.2)Missing data

GWa of delivery

30 (14.0)<38th GW

162 (75.7)≥38th GW

22 (10.3)Missing data

Mode of delivery

104 (48.6)Vaginal delivery

34 (15.9)Planned cesarean section

47 (22.0)Unplanned cesarean section

18 (8.4)Forceps delivery or vacuum extraction

11 (5.1)Missing data

aGW: gestational week.
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Prevalence of Depressive Symptoms Pre- and
Postnatally
During pregnancy, a reasonable number of women in our study
sample were at risk for a depressive episode (EPDS ≥ 10): 12.6%
(22/175) at the 20th GW, 25% (48/192) at the 24th GW, 18.2%
(36/198) at the 28th GW, 13.2% (27/205) at the 32nd GW, and
18.3% (33/180) at the 36th GW. After childbirth, 18.5%
(34/184) of the women showed an increased risk for PPD 7 days
postpartum, 9.6% (13/136) at 3 months postpartum, and 13.2%
(18/136) at 6 months postpartum.

Predictive Value of PPD Symptoms
Table 2 presents the results of ROC analysis. The best predictive
values according to the risk of PPD symptoms 7 days
postpartum (Post1) are shown in the 32nd GW (Prae4). The
AUC was reasonable (0.76), and the specificity and negative
predictive value for a cut-off of 10 were high at 93.0% and

87.1%, respectively, while the sensitivity and positive predictive
values were moderate at 60.8% and 85.1%, respectively.
Regarding depressive symptoms 3 months postpartum (Post2),
the AUC had good predictive accuracies in the 24th (Prae2;
AUC=0.85) and 28th (Prae3; AUC=0.84) GW, showing once
again high specificity (80.4% vs 84.5%) and negative predictive
values (98.0% vs 96.0%) and lower sensitivity (83.3% vs 64.3%)
and positive predictive values (27.0% vs 36.0%).Regarding the
last measurement 6 months postpartum (Post3), the best
predictive accuracy was found in the 28th GW (Prae3), with a
reasonable AUC of 0.75, high specificity (84.5%), high negative
predictive value (93.9%), moderate sensitivity of 60.0% and
low positive predictive value of 34.0%.

The highest AUC values for the respective postnatal assessments
are presented in Figure 2. The dots indicate the EPDS cut-off
value of 10.

Table 2. Area under the curve for prediction of postpartum depression (EPDSa≥10) by means of depressive symptoms assessed during pregnancy.

AUC at 36th GWAUC at 32nd GWAUC at 28th GWAUC at 24th GWAUCc at 20th GWdPPDb

0.760.76 e0.640.690.737 days

0.790.740.84 e0.85 e0.793 months

0.700.720.75 e0.740.706 months

aEPDS: Edinburgh Postnatal Depression Scale.
bPPD: postpartum depression.
cAUC: area under the curve.
dGW: gestational week.
eAll values in italics are significant.

Figure 2. Highest AUC values for each postnatal assessment and the respective prenatal assessment including sensitivity and specificity. AUC: area
under the curve; circle, cross, and triangle: respective optimal cut-off points (according to the Youden index); GW: gestational week; PPD: postpartum
depression (at 7 days, 3 months, and 6 months postpartum).

JMIR Ment Health 2021 | vol. 8 | iss. 12 |e26665 | p.203https://mental.jmir.org/2021/12/e26665
(page number not for citation purposes)

Haßdenteufel et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Detecting Predictors for Postnatal Depression
Multivariate logistic regression analyses revealed that postnatal
symptoms of depression (assessed at 7 days postpartum) were
significantly predicted by the depression scores during
pregnancy (assessed at the 32nd GW, P<.001). Depressive
symptoms 3 months postpartum were also predicted by prenatal
depressive symptoms (assessed at the 24th GW, P=.02).
Furthermore, the factor parity showed a significant influence
(P=.049).

In the regression model regarding the time point at 6 months
postpartum, the depression score during pregnancy at the 28th
GW showed a highly significant impact (P=.001). The variable

trait anxiety (STAI-T), assessed at 24 and 28 weeks prenatally,
showed a tendency (P=.12) to increase but did not become
statistically significant. Furthermore, in the multivariate models
for PPD, the AUCs could be even improved by including the
aforementioned factors compared to the univariate models. At
3 months postpartum, an excellent AUC of 0.93 in the
multivariate model versus 0.85 in the univariate model was
found. At 6 months postpartum, we found an AUC of 0.87 in
the multivariate model versus 0.75 in the univariate model.
Hence, the results of the multivariate logistic regression models
show the best predictive accuracy for PPD for screening between
the 24th and the 28 GW and are displayed in Table 3.

Table 3. Uni- and multivariate logistic regression models for the potential confounders age, prenatal depression, state and trait anxiety, education,
parity, and partnership quality at 1 week, 3 months, and 6 months postpartum.

PPD 6 monthsPPD 3 monthsPPDa 7 daysVariable

P valueOR (95% CI)P valueOR (95% CI)P valueORb (95% CI)

.801.02 (0.87-1.20).141.16 (0.96-1.44).620.97 (0.87-1.08)Age

.001 d1.24 (1.09-1.43).01 d1.38 (1.12-1.83)<.001 d1.41 (1.23-1.65)EPDSc

.831.179 (0.253-5.728).771.30 (0.22-9.05).470.69 (0.25-1.87)Education

.961.043 (0.194-5.868).05 d0.118 (0.002-.855).621.318 (0.451-4.032)Parity

.960.998 (0.906-1.08).691.064 (0.922-1.132).821.007 (0.949-1.067)STAI-Se

.121.083 (0.985-1.211).311.064 (0.951-1.213).120.953 (0.895-1.012)STAI-Tf

.741.348 (0.230-8.699).51.967 (0.303-16.477).220.500 (0.163-1.509)PFBg

—0.87—0.93 d—i0.82Multivariate AUCh

—0.75—0.85—0.76Univariate AUC

aPPD: postpartum depression.
bOR: odds ratio.
cEPDS: Edinburgh Postnatal Depression Scale.
dAll values in italics are significant.
eSTAI-S: State-Trait Anxiety Inventory, state scale.
fSTAI-T: State-Trait Anxiety Inventory, trait scale.
gPFB: Partnerschaftsfragebogen.
hAUC: area under the curve.
iNot applicable.

Discussion

Principal Findings
Due to the high prevalence of PPD and the high percentage of
women who remain undiagnosed and untreated, this study aimed
to define the optimal time point for web-based self-report
screening for women at risk of PPD during pregnancy. We
increased the impact of our results by conducting a prospective
longitudinal study with a detailed assessment of maternal
symptoms of depression at 8 follow-up assessments from the
20th GW onward up to 6 months postpartum, accessible on the
self-developed web-based platform PiiA. We could also prove
that the inclusion of further personal factors can significantly
improve the accuracy of predicting PPD symptoms, which can
potentially be used as a starting point for developing a screening
algorithm.

Implementation of an Online-Based
Pregnancy-Screening Tool Using ePROs
The antenatal period represents a window of opportunity for
adapting a healthy lifestyle, on the one hand, and to successfully
integrate technology in clinical care, on the other hand.

Thus, the implementation of a web-based screening algorithm
to detect women at risk should be a common aim for the health
benefit of both expecting mothers and their offspring [38].
Previous research has already shown that electronic data
acquisition represents equal validity and reliability compared
to paper-based methods [69,70]. Furthermore, a personalized
lifestyle intervention or psychoeducational treatment approach
in order to improve health-related behavior seems to be
beneficial, especially among women with mild-to-moderate
symptoms of depression or anxiety [71]. Former studies have
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reported higher compliance rates, optimized cost efficiency,
and better overall mental health outcomes due to web-based
therapeutic tools compared to traditional practices [72]. Even
a short-term electronic mindfulness-based intervention program
resulted in reduced anxiety levels in pregnant woman after just
1 week of use [73].

However, due to the rising amount of easily accessible
web-based sources, there are also existing tools without
scientific evaluation and a considerable risk of misinformation
[74,75]. Only an estimated marginal amount of 6% of the
available health-related apps are validated in a scientific manner
[76]. Thus, due to the evolving digitalization in medicine, there
is an emerging need to test web-based tools for reliability and
internal consistency before integrating into standard clinical
practice. However, the presented results prove that web-based
screening for detecting early symptoms of depression and
anxiety by means of the EPDS is suitable. In a further approach,
the EPDS should be implemented in web-based format at best
into routine clinical obstetrical care. Hence, this could be the
first step toward the establishment of a standardized screening
algorithm for adverse mental health outcomes in the peripartum
period.

Prevalence of Depressive Symptoms During the Course
of Pregnancy Until 6 Months Postpartum
In this prospective cohort study, we found that a high percentage
of women who developed PPD symptoms already showed
significantly higher antenatal EPDS scores. These findings are
in line with previous studies showing that depressive symptoms
may be more common during than after pregnancy [77,78].
Regarding merely the period of pregnancy, the highest
prevalence rates were found at the 24th GW, initially followed
by a decrease and then an increase at the end of pregnancy.
These findings are comparable to the prevalence rates reported
by Bennet et al [79]. Using an exploratory approach, Lau et al
[54] (2010), who observed the same phenomenon, suggested
that the relatively high prevalence of depressive symptoms
during the second trimester might be caused by a high
percentage of affected women who are undiagnosed and
untreated [80,81]. Likewise, the possible persistence of
pregnancy-related physical adverse events that can negatively
affect mental health and the discontinuation of antidepressant
medication that may lead to recurrent depression are conceivable
[81,82].

Consistent with previous studies, we found that the proportion
of women with depressive symptoms in the postpartum period
(34/184, 18.5%) was similar to that in the third trimester
(33/180, 18.3%). The increasing number of women who show
depressive symptoms in the third trimester of pregnancy might
be explained by greater physical discomfort, increased anxiety
about the upcoming childbirth, and transition into a new role
as a mother [83]. After delivery, the high prevalence of
depressive symptoms can be explained by the onset of baby
blues shortly after childbirth [84]. Baby blues being a transient
condition, the prevalence of depressive symptoms in our sample
decreased 3 months postpartum to 9.8% and increased slightly
once again 6 months postpartum to 13.2%. These findings are
in line with the results of a review published in 2018, in which

an increase in depressive symptoms 6 months postpartum was
reported and may reflect the added stress due to caring for a
newborn and the constant demands of the infant [85]. A similar
prevalence of PPD measured by the EPDS (cut-off > 10) was
found in another German sample: 20.4% at 2 weeks postpartum,
15.8% at 6 weeks postpartum, and 15.4% 3-5 months postpartum
[13,86].

Predictive Accuracy of PPD Symptoms
The predictive accuracy for PPD 1 week postpartum increases
with the progress of pregnancy, with the best results at the 32nd
and the 36th GW. These findings imply that assessing depressive
symptoms in late pregnancy gives a more precise prediction of
depressive symptoms after childbirth. An explanation of that
finding might be the higher level of distress and anxiety toward
childbirth and parenthood, which can continue up to a few days
after childbirth, representing the baby blues [84]. Although baby
blues is a rather transient condition, the prediction of PPD
symptoms 3 and 6 months postpartum is of higher clinical
relevance.

Referring to depressive symptoms 3 months postpartum, the
antenatal depressive symptoms, assessed at the 24th and the
28th GW, showed good discriminatory power. Although the
positive predictive value was low, with only 27%-36% of
positively screened women, indeed, presenting depressive
symptoms 3 months postpartum, the negative predictive value
was remarkably high, between 96% and 98%. Thus, women
with a negative screening between the 24th and the 28th GW
are quite unlikely to develop PPD 3 months postpartum.

The assessment of antenatal depressive symptoms at the 28th
GW showed the most promising results in predicting depressive
symptoms 6 months postpartum. The test criteria are similar to
3 months postnatally with high specificity (84.5%) and negative
predictive value (93.9%) and lower sensitivity (60%) and
positive predictive value (34%).

In conclusion, our findings show that predictive accuracy is
highest in the period between the 24th and the 28th GW among
all other time points of assessment during pregnancy.

According to the overall discriminatory power and predictive
accuracy of the antenatal EPDS scores, previous research has
shown similar AUC values ranging from 0.66 to 0.78 [53-55].
All of these studies have in common a high specificity and
negative predictive values but present lower sensitivities and
positive predictive values. To increase the negative predictive
value and not to miss a woman at risk, Meijer et al [53] and
Venkatesh et al [55] recommend a lower cut-off of 5 for the
initial screening. Thus, negative results would indicate a low
risk for developing PPD, while positive results would require
further observation. However, this may cause a high number of
false-positive cases and require increased clinical effort
[15,22,53].

Our findings suggest that antenatal screening using the EPDS
between the 24th and the 28th GW is the best predictor for
depressive symptoms 3-6 months postpartum. This time interval
also showed the highest prevalence rates of antenatal depressive
symptoms among our study cohort. This is in line with the study
of Lau et al [54] confirming the strong relationship between the
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EPDS score in the second trimester and 6 weeks postpartum.
In contrast to our findings, however, Meijer et al [53] assumed
that the time point of screening, whether it is in the first, second,
or third trimester, does not show any influence regarding the
predictive accuracy.

Further Potential Predictors for PPD Symptoms
Previous studies have shown that a better predictive power for
PPD can be achieved by combining antenatal EPDS scores with
other potential factors, such as partner support or a prior history
of depression [22,55].

Our results show that prenatal symptoms of depression,
measured by the EPDS, constitute strong independent predictors
of PPD at all postnatal times of assessment. This finding
confirms once again the strong association between ante- and
postnatal depressive symptoms.

In addition, we detected parity as another marginally significant
predictor for PPD 3 months postpartum. Regarding parity as a
predictor for PPD, previous studies have reported heterogeneous
findings. Giving birth for the first time is often considered a
risk factor for PPD in the first month postpartum. One reason
may be that women are confronted with totally changed living
conditions and insecurities owing to their inexperience in
parenting, while already experienced mothers are usually more
familiar and have adapted to their new role [87-89]. Other
studies, in contrast, have reported multiparity being a risk factor
for PDD as caring for more than 1 child can lead to additional
stress and may overwhelm mothers in their everyday life [78,90].
These heterogenous findings imply that the influence of parity
cannot be generalized and that further research in this field is
required.

Regarding the relationship between antenatal anxiety and
postpartum depression, inconsistent findings have been reported
in the current literature so far. Multiple studies have shown that
perinatal anxiety and depression often occur simultaneously.
In addition, early symptoms of depression, anxiety, and distress
predict impending mental health problems during and after
pregnancy [83,91]. Both trait as well as state anxiety have been
shown to be significant and independent risk factors for PPD
in previous research [53]. In the study of Grant et al [61], anxiety
was more than sixfold increased among participants diagnosed
with PPD (OR 6.12). In contrast, however, our findings
presented no significant impact of anxiety on PPD and are thus
in accordance with other studies. In the work of Austin et al
[92], for instance, the STAI showed no significant association
with PPD after controlling for antenatal depression scores on
the EPDS. More recent prospective studies are in line with our
results, confirming once again the heterogeneous impact of
anxiety during pregnancy on postpartum mental health [93,94].

According to the previous literature, an older maternal age and
a higher educational level are associated with a decreased risk
of PPD [95,96]. However, we did not find any significant effects
of age and education at any time of assessment. This may be
due to the fact that our study group was at a marginally older
age and consisted of well-educated women, predominantly. In
our study group, the quality of partnership measured by the PFB
did not show any significant impact as a predictor for PPD

either. The majority of our participants live together with their
partners and probably consider their social support as sufficient.

The discriminatory power improved significantly by including
all these personal risk factors in the model, so the multivariate
AUC resulted in excellent and good values for depressive
symptoms 3 and 6 months postpartum.

Although the EPDS is a simple and universally applicable
screening tool, every patient should be considered individually
with a different and unique psychosocial risk profile. By paying
attention to and screening for additional risk factors, more
women at risk can be identified than by merely using the EPDS.

Strengths and Limitations
One strength of our study is the prospective longitudinal and
innovative design, including frequent and repeated measures of
depressive symptoms (8 assessments: 5 prenatally and 3
postnatally), whereas previous studies have analyzed only 1
time point in the postpartum period.

All of the applied questionnaires are internationally established
and were provided as online questionnaires. The online
assessments were easily accessible, universally applicable, and
cost efficient. Furthermore, the participants were able to
complete the questionnaires comfortably in their home
environment, which may have had positive effects on their
compliance and may have reduced their barriers to reporting
mental health symptoms and personal information about
emotions, partnership, etc, due to the greater privacy and easy
access allowed by using their own personal computer or
smartphone.

Another strength of our study is that we assessed not only
symptoms of depression in detail but also anxiety symptoms,
which is often a comorbid condition [91,97]. Thus, we were
able to control for confounding effects of anxiety. Additionally,
we distinguished between state, trait, and pregnancy-related
anxiety to capture a large variety of mental affections. Beyond
this, we assessed a broad range of further possible confounding
factors that might contribute to the prediction of PPD.

A limitation of our study is the well-known fact that the EPDS
is a screening tool and does not generate a valid DSM-5
diagnosis. Those women who scored ≥10 on the EPDS are only
at higher risk for minor or major depression but still require
established clinical diagnostic testing to confirm the presence
of PDD. Furthermore, different cut-off thresholds are validated
in studies and clinical screening. Regarding a cut-off of ≥10,
the sensitivities range from 59% to 100% and the specificities
range from 44% to 97% [98]. For antenatal use, however, lower
cut-off values have to be considered [99]. Still, a universal and
established cut-off point is lacking, which contributes to the
difficult comparability among previous studies. However, the
EPDS is capable of capturing even subclinical depressive
symptoms, which also potentially impacts clinical outcomes
[100].

As we could not distinguish between women who were
depressive or nondepressive at baseline, there is also a risk of
a self-selection bias, as mentally affected women are more likely
to refuse a study participation [101]. Regarding the self-report
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data acquisition used in our study, there are diverging findings
in previous research concerning accuracy and validity. Former
research has claimed that the use of ePRO parameters can lead
to response and recall bias and thus to a loss of validity, as
affective symptoms are often overestimated [102,103]. Other
studies, in contrast, are providing evidence of good reliability
of self-administered questionnaires in clinical practice [104,105].

Our study group consisted of mostly well-educated women with
a higher socioeconomic status, and nearly all are married or in
a partner relationship. Therefore, these findings can only be
generalized to a limited extent. Despite these limitations, our
results provide valuable information of substantial clinical
importance.

This is the first essential measure before creating a digital
screening algorithm and implementing real-time PRO-derived
data into clinical care in order to capture adverse mental and
physical health symptoms as early as possible.

Conclusion
Based on our results, we determined the best predictive accuracy
of digital, self-report screening for PPD during pregnancy to
be between the 24th and the 28th GW. Although the EPDS may
not be sufficient for predicting PPD alone, and some new risk

factors may contribute after childbirth, the predictive accuracy
achieved an excellent value, especially in combination with the
women’s personal factors, such as anxiety, age, education,
parity, and partnership support. Systematic antenatal screening
is important to identify the proportion of women at risk as early
as possible and thus avoid the detrimental consequences of
untreated depression for both mother and child. Therefore,
increased awareness of affective disorders during and after
pregnancy is needed. It is crucial to implement a valid online
screening tool for symptoms of depression in clinical routine,
and establishing a routine screening program between the 24th
and the 28th GW might be most promising to identify both
women at risk for depression during pregnancy and a high
proportion of women at risk for PPD. Therefore, our results
have the potential to be used as a starting point for developing
a screening algorithm for perinatal depression. As the pregnancy
period is an emerging target for health interventions, the clinical
implementation of a tracking and screening tool regarding
mental symptoms from the beginning of pregnancy seems to
be applicable and beneficial. In the next stage of development,
therapeutic and educational treatment modalities based on the
upcoming possibilities due growing e- and mHealth technologies
should be incorporated.
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