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Abstract

Background: The role of working aliance remains unclear for many forms of internet-based interventions (IBls), a set of
effective psychotherapy alternatives that do not require synchronous interactions between patients and therapists.

Objective: This study examined the conceptual invariance, trajectories, and outcome associations of working alliance across
an unguided 1Bl and guided IBIs that incorporated clinician support through asynchronous text messaging or video messaging.

Methods: Adults with high education attainment (n=145) with subclinical levels of anxiety, stress, or depressive symptoms
were randomized to 1 of 3 treatment conditions for 7 weeks. All participants received treatments from MyCompass, an unguided
IBI using cognitive behavior therapy. Participants in condition 2 and 3 received supplemental, asynchronous clinician support
through text and video, respectively. Working alliance with the 1BIs was measured weekly using select items from the 12-item
version of the Agnew Relationship Measure. Symptom and functional outcomeswere assessed at baseline, at the end of treatment,
and 1-month follow-up.

Results: Working aliance with the | Blswas conceptually invariant across the 3 conditions. Working alliance followed aquadratic
pattern of change over time for all conditions and declined significantly only in the text-support condition. After controlling for
baseline symptoms, higher baseline levels of working alliance predicted less depression and less functional impairment at foll ow-up,
whereas faster increases in working alliance predicted less worry at the end of treatment and at follow-up, all of which only
occurred in the video-support condition.

Conclusions: Working alliance with the IBls was generally established in the initial sessions. Although working alliance is
conceptually invariant across IBls with or without clinician support, the associations between working alliance and treatment
outcomes among |Bls may differ depending on clinician involvement and the modalities of support.

Trial Registration: Clinical Trials.gov NCT05122429; https://clinicaltrials.gov/ct2/show/NCT05122429

(IMIR Ment Health 2022;9(6):€35496) doi:10.2196/35496
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Introduction

Background

Working allianceis often conceptualized as atripartite construct
comprising agreement on therapeutic tasks and goals, as well
as the bond between patients and therapists [1]. It has been
identified as one of the most robust factors contributing to
therapeutic change, with higher working alliance often
associated with better treatment outcomes [2]. These effects
have been consistently present in in-person psychotherapy as
well as synchronous teletherapy, both of which feature direct,
face-to-face interactions between clinicians and patientsin real
time[3]. However, the accessibility of in-person psychotherapy
or synchronous teletherapy is limited by the shortage of
clinicians, scheduling issues, difficultieswith finding therapeutic
spacefor both patients and therapists, transportation challenges
(for in-person therapy), instability of internet connection (for
synchronous teletherapy), perceived stigma of psychotherapy,
and the financial cost of treatment. These barriers to in-person
or synchronous teletherapy are especially salient during times
of public health crisis, such asthe COVID-19 pandemic, when
the need for mental health services has surged despite limited
supply.

Technology innovations have offered alternative options such
asinternet-based interventions (1Bl s), which provide accessible
mental health services that do not require synchronous
communication. An unguided 1BI, which is characterized by
thedelivery of aweb-based therapeutic program with no support
from clinicians, is an example of such interventions. Many
unguided IBIs, aso known as self-help programs, are based on
cognitive behavior therapy (CBT) principles and involve
components of psychoeducation, behavioral and cognitive
practice, homework, and tracking-related activitiesfor important
variables (eg, mood and behaviors) [4,5]. In contrast to the
absence of clinician involvement in unguided programs, guided
IBls often include a self-help program and asynchronous support
from clinicians. Such integrated interventions are thought to
improve treatment outcomes by leveraging the benefits of the
therapeutic relationship between patients and clinicians.
Clinicians in guided IBIs often provide low-intensity clinical
guidance to facilitate the patient’s independent work with the
self-help program [6]. Empirica studies have shown
effectiveness for both types of IBIs in treating issues such as
anxiety, depression, and traumatic stress for a wide range of
populations [3,7,8], supporting their flexible use in situations
wherein-person communication or real-timetelecommunication
may be limited. However, what remains unclear is the nature
and function of working aliancein guided and unguided IBIs.

Conceptualization of Working Alliance and the
Measurement Invariance Across|Bls

Previous studies have focused on understanding the level,
trajectories, and outcome associations of working alliance in
IBIs. A high level of working alliance has been reported by
patients across guided IBls with varying degrees of clinician
involvement and different communication modalities [3,9], as
well as across unguided programs [10]. Nonetheless, very few
studies have directly compared the levels of working alliance
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between guided and unguided IBIs [11]. Such direct
comparisons are needed to clarify (1) the nature of the
relationships that patients have established with unguided
intervention programs and (2) whether guided IBls are able to
improve outcomes by |leveraging the benefits of working alliance
with additional clinician support compared with unguided
programs[12]. Information regarding these questions will help
to determine the contexts in which additional clinician support
is needed to improve the outcomes and delivery of 1BIs.

However, a conceptua question arises regarding whether we
can quantitatively compare working alliance between guided
interventions and unguided interventions. Most previous studies
have directly taken measures of working alliance from studies
of face-to-face therapy with minor adaptations to I1BI contexts
(eg, replacing the word therapist with the word program in
itemsto refer to the relationship with therapeutic programs and
clinicians together). The potential differences of working
alliance in various IBI contexts remained unexamined in most
cases (although there are exceptions [13-15]). The conceptual
meaning and interpretation of working alliance for patients may
be different for unguided interventions versus guided
interventions; unless we verify that working alliance has the
same conceptual meaning across different IBl contexts,
guantitative comparisons of working alliance across I1Bls are
meaningless. The measurement invariance framework using
multigroup confirmatory factor analysis [16] provides a strong
methodological tool to examine the conceptual equivalence of
working alliance across contexts. Therefore, thefirst aim of the
study was to examine the measurement invariance of working
alliance across guided versus unguided IBIs.

In addition to the potentia differences in working alliance
between guided and unguided interventions, the nature of
working alliance may also vary for guided 1BIs with different
communication modalities. Clinician support can be delivered
through video-based messages or text messages, both of which
may have unique impacts on the development of working
alliance. For example, video-based support is hypothesized to
better facilitate the development of working aliance than
text-based support because it allows for visual messages with
facial expressionsthat facilitate nonverbal communication and
relational bonding [3]. By contrast, text-based support may
allow participantsto devel op morethorough, in-depth responses
through words, which can facilitate the establishment of working
alliance by enhancing deep emotional processing [3].
Understanding theimpact of different communication modalities
can help to improve the design of IBIs and maximize the
influence of clinician support on the therapeutic process.
Therefore, in this study, we aimed to examine the measurement
invariance among (1) an unguided I1BI (U-1BI), (2) aguided IBI
with text-based clinician support (G-1BI-Text), and (3) aguided
IBI with video-based clinician support (G-1BI-Video).

Trajectories of Working Alliancein IBls

Theliterature on working alliance in face-to-face psychotherapy
has consistently suggested that not only the levels but also the
trgjectories of working alliance matter. For example, studies
show that varying trajectories of rupture repair—related patterns
of working aliance in face-to-face therapy are differentialy
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related to therapy progress[17], suggesting that the trajectories
of working alliance are important for treatment outcomes.
However, little is known regarding the trajectories of working
aliance in IBIs. The study by Jasper et a [18] examined
working aliancein guided I Blsand found that working alliance
seemed to below intheinitial weeks of treatment and gradually
increased during and at the end of treatment. This suggests that
working alliance may generally increase over time for guided
IBIs[18]. More studies are needed to examine the trgjectories
of working aliance developed in both guided and unguided
IBlsto understand the development of working alliance and its
potential impact on treatment outcomes. Therefore, thisstudy’s
second aim was to examine the trajectories of working alliance
over the course of treatment in both guided and unguided IBIs.

Associations Between Working Allianceand Treatment
Outcomesin IBls

Many studies have examined the associ ations between working
aliance and treatment outcomes, but the field has not yet
reached a consensus regarding this relationship in the context
of IBls. Several systematic reviews suggest mixed relationships
between working alliance and treatment outcomes assessed at
the end of treatment [3,9,11] and emphasize that the
heterogeneity in clinician involvement and support modalities
may contributeto theinconsistent results. Nonethel ess, arecent
meta-analysis [19] that summarized associations between
working alliance and treatment outcomes in IBIs across 20
studies found an average weighted effect size of r=0.20 (95%
Cl 0.14-0.26) for the associations. It also noted that there was
no difference between clinician communication modalities (ie,
written formats such asemail or text compared with oral formats
such as telephone or video) or between interventions with or
without self-help components (i, interventionswith no self-help
components versus interventions that incorporated clinician
support and self-help programs). However, no comparisons of
working alliance and treatment outcome associations between
unguided and guided programs were included in the study.
Furthermore, the meta-analysis found significant higher
associations between working alliance and treatment outcomes
when working alliance was measured at the end of treatment
rather than during the early phase of treatment, which indicated
that the working alliance trgectories may influence the
associ ations between working alliance and treatment outcomes.
In light of these results, our third study aim wasto examinethe
associations between treatment outcomes and trajectories of
working aliance in both unguided and guided IBIs.

Summary and Aims of This Study

In summary, there were 3 key aims of this study. First, we
examined the measurement invariance of working alliance across
3 conditions of CBT-based IBIs (U-IBI, G-IBI-Text, and
G-IBI-Video). We hypothesized that working aliance would
be conceptually equivalent across the 3 conditions. Second, we
examined the trajectories of working aliance over the course
of the brief treatments in the 3 conditions. We expected to see
increases in working alliance over time for all conditions.
Finally, we examined the associations between working alliance
trgjectories and treatment outcomes (eg, mental health symptoms
and functional impairment) across the 3 conditions. We
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hypothesized that higher working alliance would predict better
treatment outcomesin all 3 conditions.

Methods

Study Design

We conducted secondary data analysis of a randomized
controlled trial of a 7-week internet-based psychological
intervention. The original study was a 3-arm randomized
controlled trial that was designed to approximate treatment
situations for treatment-seeking adults in stressful occupations
and with no resources for real-time communications (eg,
astronauts). Condition 1 was the U-IBI condition in which
participants used an unguided, self-help IBI called MyCompass
without additional clinician support. Condition 2 was the
G-IBI-Text condition in which participants used the same
self-help IBI  (MyCompass) and received additional
asynchronous text-based support from a clinician. Condition 3
was the G-IBI-Video condition in which participants used the
same self-help 1Bl (MyCompass) and received additional
asynchronous video-based support from aclinician.

Ethics Approval

The study design and protocol were approved by the Stony
Brook University Institutional Review Board (903034).

Interventions and Clinicians

The MyCompass programisaself-help 1Bl designed and shown
to improve mild to moderate symptoms of depression, anxiety,
and stress[20]. The program offers 14 self-management modules
based on CBT principles, each of which comprises 3 sessions
lasting 10 minutes each. The MyCompass program also includes
homework tasks for each module as well as functions such as
mood and symptom tracking, feedback from the program on
patient performance, and psychoeducation (refer to Figures
S1-Sin MultimediaAppendix 1 for theinterface and examples
of MyCompass).

Participantsin all 3 conditions were asked to complete at least
two modules of their choice on MyCompass during the 7-week
treatment period. Participants in the U-1BI condition received
automated email reminders to encourage them to use the
program, track their symptoms, examine patterns and triggers
related to changesin their mood and behaviors, and practicethe
skillsthey learned in real-world situations. No clinician support
was provided in this condition.

Each participant in the G-1BI-Text condition was assigned to a
clinician for additional, asynchronous text-based support. All
clinicians (n=10) had master’sor higher-level degreesand were
trained and supervised weekly by 2 licensed psychologists (BM
and AG). The clinicians initiated 1 weekly message through
text at a prescheduled time to provide general support and
positive reinforcement for program participation. Thistext-based
contact typically involved encouraging participants to log on
to MyCompass or to try aMyCompass modul e that was relevant
to astressor identified by the participant in a previous message
totheclinician. Clinicianswereinstructed not to introduce skills
or concepts not covered by the MyCompass program.
Participants could respond to their clinician or initiate contact

IMIR Ment Health 2022 | vol. 9 | iss. 6 [e35496 | p.4
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

with them at any time during the 7-week study but were
informed that clinicianswould only respond to messages during
specified business hours. Clinicians were encouraged to use
their own words rather than prefabricated responses to
communicate with their patients.

The experience of participants in the G-1BI-Video condition
was similar to that of participants in the G-1BI-Text condition,
except that the cliniciansinitiated a weekly video message and
communicated with participants through asynchronous video
messages. Participants could initiate contact with clinicians or
respond to clinicians by sending video messages on a
communication platform that was specifically designed to
receive asynchronous video messages for this study. Asin the
G-1BI-Text condition, clinicians in the G-1BI-Video condition
were instructed not to introduce skills or concepts not covered
by the MyCompass program.

Participants

Adults with high education attainment who sought treatment
for subclinical levels of anxiety, depression, and stress were
selected in the original study. The inclusion criteria were as
follows: (1) aged 218 years; (2) English speaking; (3) enrolled
in, or completed, a graduate-level education in science,
technology, engineering, or math domains; (4) having a score
of =5 on the depression subscale, =4 on the anxiety subscale,
or =8 on the stress subscale of the 21-item version of the
Depression, Anxiety, and Stress Scale [21], which indicates a
moderate or higher level of clinical symptoms; and (5) having
ascore of =5 on any subscales or =6 on the global scale of the
Sheehan Disability Scale (SDS), which indicates amoderate or
higher level of functional impairment [22].

The exclusion criteria were as follows. (1) active suicidal
ideation in the past month, (2) any history of suicide attempt
within the past 5 years, (3) having a diagnosis of psychotic
disorder or bipolar disorder, (4) alcohol or substance dependency
inthe past 6 months, (5) serious medical problems (eg, seizures
or cancer), (6) pregnancy, (7) current participation in
psychotherapy, and (8) having recently started a new
psychoactive medication (ie, benzodiazepines for <1 month or
selective serotonin  reuptake inhibitors, tricyclics, or
serotonin-norepinephrine reuptake inhibitors for <3 months).
The Mini International Neuropsychiatric Interview [23] was
used for assessing study eligibility.

Eligible participants compl eted a baseline assessment consisting
of in-person or over-the-telephone clinical assessment and
web-based questi onnaires administered through Qualtrics. After
this baseline assessment, participants were randomly assigned
to a condition based on a pregenerated random assignment
table—the procedure was weighted to favor assignment to the
U-1BI condition. Participantsin all 3 conditions received access
to the MyCompass program and the study web-based portal.

A total of 300 individuals completed screening formsto indicate
interest in the study between May 2018 and September 2018.
Of the 300 individuals screened, 155 (51.7%) were excluded
for thefollowing reasons: they did not meet theinclusion criteria
(n=146, 94.2%), were no longer interested when contacted by
the research team (n=4, 2.6%), or met an exclusion criterion
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(n=5, 3.2%). Subsequently, of the 300 people screened, 145
(48.3%) wereenrolledinto thetrial. These 145 participantswere
randomized to the U-IBI condition (n=57, 39.3%), the
G-IBI-Text condition (n=44, 30.3%), or the G-IBI-Video
condition (n=44, 30.3%; refer to Multimedia Appendix 2 for
the CONSORT [Consolidated Standards of Reporting Trials]
flow diagram).

Most of the 145 participants were women (n=99, 68.3%), of
heterosexual orientation (n=125, 86.2%), and identified asWhite
(n=99, 68.3%) and non-Hispanic (n=133, 91.7%). The average
age was 30 (SD 8.21) years. In total, 96.6% (140/145) of the
participants were college graduates, with 59.3% (86/145) having
at least a master's degree. The proportion of participants
identifying as Hispanic was lower in the G-IBI-Text condition
than in the other 2 treatment conditions; otherwise, no
demographic differences in sex, age, sexual orientation, race,
ethnicity, or education attainment were noted across the 3
conditions (refer to Multimedia Appendix 3 for the demographic
characteristics of the participants).

M easures

Working Alliance

Intotal, 4 itemsthat were adapted from the Agnew Relationship
Measure, 12-item version (ARM-12) were used to examine
working alliance across the treatment conditions [24]. The
ARM-12 has been widely used to examine working aliancein
face-to-face therapy and has shown astrong reliability and good
criterion validity with other working alliance measures[25,26].
The ARM-12 isone of the most commonly used questionnaires
to assess working aliance in internet-based mental health
interventions because of its conciseness and its full
representation of the relevant concepts[27-30]. However, most
studies have adapted the ARM-12 for IBIs by ssmply changing
the term clinician to program or app in items [13]. Such
alteration of wording may create issues with content validity
(ie, an original item such as “the clinician seems bored or
impatient with me” is modified to “the program seems bored
or impatient with me”). Therefore, to enhance the measure's
content validity acrossthe treatment conditions, this study only
included items that were assessed by experts and users
consensus in previous qualitative studies as relevant for I1BIs
[13]. The 4 included items were as follows. “I feel friendly
toward the program,” “I have confidence in the program and
its techniques,” “I feel | can openly express my thoughts and
feelingstothe program,” and “ The program is supportive.” Each
item was rated using a 7-point Likert scale (from 1=strongly
disagree to 7=strongly agree). The ARM-12 items were
administered after each week of the intervention, starting from
the first week and ending in the seventh week.

The Cronbach o valueswere .78 and .91 for the 4 items assessed
at week 1 and at the end of treatment, respectively. We aso
examined factorial validity in confirmatory factor analysis for
a single common factor of these 4 items at baseline and at the
end of treatment, given the previous finding of a core working
alliance factor for short versions of the ARM [24]. The single
common factor model fit perfectly for the 4 items assessed at

week 1 and at the end of treatment (x%,=1.2 and x%=1.3,
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respectively; comparative fit index=1.00, Tucker-Lewis
Index=1.00, and root mean squared error of approximation
(RMSEA)=0.00 in models at week 1 and at the end of
treatment), suggesting that a single common factor of the
working aliance underlay the 4 items.

Treatment Outcomes

The Patient Health Questionnaire-9 (PHQ-9) [31], Penn State
Worry Questionnaire (PSWQ) [32], and SDS [22] were used
as treatment outcome measures to assess depression, anxiety,
and socia functioning impairment, respectively, at baseline, at
the end of treatment, and 1-month follow-up. The PHQ-9 isa
self-report measure for general depression symptoms, with
higher scores indicating more depressive symptoms. The
Cronbach a values for the internal consistency were .79, .87,
and .88 in our sample at baseline, at the end of treatment, and
1-month posttreatment follow-up, respectively. The PSWQ is
a 21-item measure for worry symptoms, with higher scores
indicating higher levels of worry. The Cronbach a values for
theinternal consistency were .76, .82, and .79 in our sample at
baseline, at the end of treatment, and 1-month posttreatment
follow-up, respectively. The SDSisa3-item measurefor social
functioning impairment. The Cronbach a valuesfor theinternal
consistency were .73, .89, and .89 in our sample at baseline, at
the end of treatment, and 1-month posttreatment follow-up,
respectively.

Data-Analytic Strategy

Overview

Multigroup confirmatory factor analysis and multigroup
longitudinal structural equation modeling were used to assess
the conceptual invariance, trajectories, and treatment outcome
associations across treatment conditions. Data were modeled
with Mplus (version 8.2; Muthén & Muthén) [33]. Full
information maximum likelihood estimation [34] was used to
handle missing data. We evaluated and compared the model fit
for all models based on 6 model indices: chi-square [35],
comparative fit index [36] (values >0.90 indicate acceptable
fit), Tucker-Lewis Index [36] (values>0.90 indicate acceptable
fit), RMSEA [37] (values<0.08 indicate acceptablefit), Akaike
information criterion (lower values indicate better fit), and
Bayesian information criterion (lower valuesindicate better fit).
We compared nested models by calculating a chi-square
difference test such that a nonsignificant chi-square difference
indicates a preference for the nested, more parsimonious model.

Conceptual Invariance of Working Alliance

Confirmatory factor analysiswas used to eval uate measurement
invariance and determine whether working alliance was
conceptually comparable across the 3 IBI conditions. In the
multigroup invariance analyses, baseline models with no
constraints requiring equality among the groups were compared
with variousinvariance models to determine the best modeling
fit to the data[38]. We used asingle-factor baseline model with
no restraints, requiring equality among the groups asthe baseline
model, and compared thismodel with threetypes of aternative,
invariance models: (1) a configural invariance model (testing
a singlefactor model in al treatment groups without
constraining the factor loadings or intercepts), which indicates
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the same conceptual factor structure across treatment groups;
(2) ametric invariance model (constraining the factor loadings
to be equivalent across groups), which indicatesthat in addition
to the same factor structure of the single-factor model, these
groups have the same factor loadings on the single factor; and
(3) ascalar invariance model (constraining both factor loadings
and intercepts to be equivalent), which indicates that the 3
conditions have the same factor structure as the single-factor
model, the same factor loadings, and the same true values on
thelatent factor. If the scalar invariance model isthe best-fitting
model, it indicates that the working alliance is conceptually
invariant and that the latent values can be compared across
trestment conditions[39]. We examined measurement invariance
separately for working alliance assessed at the first week of
treatment and at the end of treatment.

Trajectories of Working Alliance

Once we determined that working alliance was conceptually
invariant (refer to the Results section), we fit a series of
univariate latent growth curve modelsto identify the appropriate
change pattern of working alliance for the entire sample. Data
were model ed with multiple types of trgjectories, including (1)
a no-change, intercept-only model where we only estimated
means and variance for al measurement pointswithout aslope;
this model indicates no change in working aliance over time;
(2) alinear change model where we estimated both intercept
and dlope for the trajectories; this model indicates that working
alliance changesin alinear fashion over time; (3) alatent basis
model, where an intercept and a slope were estimated but the
loading on the slope was not based on the temporal timeand is
freely estimated; thismodel indicates that working aliance may
change at anonlinear rate with time; and (4) a quadratic model
where we estimated theintercept, alinear slope, and aquadratic
slope; this model indicates that working alliance may change
in a quadratic pattern. We used the model fit indices to
determine the best-fitting model that depicted the trajectories
of working aliance among the af orementioned models.

After identifying the best-fitting model in which everything was
set asequal acrosstreatment conditions (ie, thefully constrained
model), we created alternative modelsin which the 3 conditions
may not be equal (by gradually loosening the constraints of the
parameters) and compared the model fit between alternative
models and the fully constrained model. The following
parameters (if they existed in the best-fitting model) were
loosened to be uniquely estimated in each group one at atime:
mean of intercept, mean of linear slope, quadratic slope, mean
of autoregressive coefficient (if it existed), variance of intercept,
variance of linear dope, variance of quadratic dope, and residual
variance. In case of model misspecifications, the cause of
misspecification was examined through modification indices.
Model modifications were used with caution and applied only
if supported by possible theoretical explanations. If any of the
aternative models yielded better model fit than the fully
constrained model, it indicated differencesin the trgjectories of
working alliance across treatment conditions.
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Associations Between Working Alliance and Treatment
Outcomes

We examined whether the trgjectories of working alliance
contributed to treatment outcomes in each condition by
examining whether theintercept (theinitial level) or the change
rates (linear or quadratic slope, if identified in previous steps)
of the working alliance would predict treatment outcomes on
depression (PHQ-9), worry (PSWQ), and socia functioning
impairment (SDS). We did so by including each outcome and
the associations between each outcome and the intercept and
slope of working aliancein the best-fitting multigroup structural
equation modeling model sthat wereidentified from the previous
step. We ran separate models for each outcome and controlled

Luoet al

for the baseline level of each treatment outcome measure in
each model.

Results

Overview

The levels of working aliance based on the selected items of
ARM-12 for week 1 to week 7 are presented in Figure 1. The
treatment outcome variables were moderately correlated
concurrently in the range of 0.48 to 0.66 between socid
functional impairment and depression and in the range of 0.43
to 0.50 between worry and depression and between worry and
functional impairment.

Figure 1. Theweekly working alliance ratings across treatment for each treatment condition. U-1BI: unguided internet-based intervention; G-1BI-Text:
guided internet-based i ntervention with text-based clinician support; G-1BI-Video: guided internet-based intervention with video-based clinician support.
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Conceptual Invariance of Working Alliance

The model fit indices for configural, metric, and scaar
invariance models for the selected working alliance items at
week 1 and week 7 are presented in Table 1. Overall, the scalar
invariance model across the 3 treatment conditions reached an
excellent model fit at both week 1 and week 7 (chi-square test
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for model fit; P=.56 and P=.05 in scalar invariance models for
week 1 and for week 7, respectively). This suggests that the
selected 4 items of the ARM-12 had measurement invariance
across treatment groups, indicating that it is appropriate to
compare scores across conditions to detect differences on the
latent construct of working alliance.
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Table 1. Themodel fitindicesfor configural, metric, and scalar invariance of working alliance (selected items from the Agnew Relationship Measure,

12-item version) across the 3 conditions at week 1 and week 7.

Assessment week and model Free parameters, n Chi-square (df) P value RMSEA? CFI® TLIC
Week 1
Configural invariance 25 18.9 (17) 34 0.05 0.99 0.99
Metric invariance 19 22.0(23) .52 0.00 1.00 1.00
Scalar invarianced 11 29.2 (31) 56 0.00 1.00 1.00
Week 7 (at the end of treatment)
Configura invariance 25 29.5(17) .03 0.13 0.96 0.96
Metric invariance 19 35.8(23) .04 0.11 0.96 0.97
Sealar invarianced 11 44.8 (31) .05 0.10 0.96 0.98

8RMSEA: root mean squared error of approximation.
bCFI: comparative fit index.

°TLI: Tucker-Lewis Index.

HText in italics indicates the best-fitting model selected.

Trajectories of Working Alliance

The model fit indices for latent curve models are presented in
Table 2. When we constrained the treatment groups to be fully
equal (ie, assuming no group differences), the quadratic model
was the best model for the entire sample with acceptable fit,
except for adightly elevated index with RMSEA.

Thisquadratic modd for all groupswasthen used asthe basdline
model in the multigroup modeling comparison to examine
whether there were any group differences in trajectories. We
compared thismodel with aternative modelswhere we allowed
1 parameter to be different at a time. We identified the
best-fitting model based on the chi-square difference test,
acceptable model fit indices (comparative fit index=0.95,
Tucker-Lewis Index=0.97, RMSEA=0.09), and the lowest
Akaike information criterion and Bayesian information criterion.
The best-fitting model allowed the linear slope to be different
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in the G-1BI-Text condition but not in the other 2 conditions.
In addition, the best-fitting model allowed the residual variance
to be different in the G-1BI-Text condition. Thisindicated that
for the best-fitting model, there was a significantly different
linear change rate in the G-1BI-Text condition compared with
the other 2 conditions.

The estimations for the parameters are presented in Table 3.
Specifically, the G-IBI-Text condition had a significant linear
dope that was negative (linear slope estimation=-0.44; P=.04)
compared with the nonsignificant linear slope for the other 2
conditions (linear slope estimation=0.19; P=.35). Thisindicates
that the working alliance followed a different quadratic pattern
in the G-IBI-Text condition compared with the other 2
conditions, in that there was a significant linear decrease only
in the G-1BI-Text condition and no significant linear changein
working aliance for the U-1BI or G-1BI-Video conditions.
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Table 2. Mode fit indices for multigroup latent curve modeling of working aliance (selected items from the Agnew Relationship Measure, 12-item

version).
Model Freeparam- AlC2 B|Cb Chi-square RMSEAC® CF|d TLIE AChi- P value for
eters, n (df) square’ Achi-square
(Adf) (Adf)

Fully constrained models for the entire sample as 1 group

Intercept only 3 3879.21 3888.07 1835(32) 0.18 079 086 N/AY N/A

Linear 6 379786 381559 96.1(29) 013 091 093 874(3) <.001

Latent basis 11 379324 382576 815(24) 013 092 093 1020(8) <.001

Quadrati ch 10 376295 379251 53.2(25) 0.09 096 097 1303(7) <.001
Multigroup modeling allowing for group differences

Baseline, fully constrained 10 3762.95 379251 143.0(95) 0.10 094 096 N/A N/A

quadratic model

Free intercept 12 3765.32 3800.79 141.3(93) 011 094 096 14(2 .50

Freelinear slope 12 3762.08 379755 138.1(93) 0.10 094 096 49(2 .09

Free linear slope and quadratic 14 3765.39 3806.78 137.4(91) 0.10 094 096 56(4) .23

slope

Free quadratic slope 12 376291 379837 138.9(93) 0.10 094 096 4.0(2 14

Free variance and covariance 22 377770 384273 133.7(83) 0.11 093 095 93(12 .68

Freeresidual variance 12 3753.00 378862 129.2(93) 0.09 095 097 138(2 .001

Freeresidua varianceand linear 14 375242 379380 124.0(91) 0.09 096 097 19.0(4) <.001

slope

Freeresidual and linear lopeonly 12 375122 3786.69 127.2(93) 0.09 095 097 157(2 <.001

for the text grouph

Freelinear slopeonly for thetext 11 3760.92 379343 1389(94) 0.10 094 096 40(1 .05

group

Freeresidua varianceonly for the 11 3753.08 378559 131.1(94) 0.09 0.95 0.97 11.9(1) <.001

text group

8AIC: Akaike information criterion.

bg|C: Bayesian information criterion.

CRMSEA: root mean squared error of approximation.

der: comparative fit index.

®TLI: Tucker-Lewis Index.

fachi -square: chi-square difference test.

IN/A: not applicable (the chi-square difference test is not applicable to the baseline models).

"Mhe models presented in italics indicated the best-fitting models in each category. We first fit models for the entire sample and identified the quadratic
model as the best-fitting model. Next, we fit the quadratic model to the 3 conditions in multigroup structural equation modeling, constraining the
parametersto be the samefor each group. Wethen gradually loosened the constraints to examine alternative models. The best-fitting model for multigroup
modeling indicated a model in which the residua variance and linear slope were set to be different for the guided internet-based intervention with
text-based clinician support condition only.
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Table 3. Parameter estimation in the best-fitting model.

Parameters u-iB1? G-IBI-Text? G-IBI-Video®
Estimate (SE) P vaue Estimate (SE) P value Estimate (SE) P value

Level factor means 20.65 (0.30) <.001 20.65 (0.30) <.001 20.65 (0.30) <.001
Linear slope factor means -0.19 (0.20) .35 -0.449 (0.22) .04 -0.19 (0.20) .35
Quadratic slope factor means 0.01 (0.03) 72 0.01 (0.03) 72 0.01 (0.03) 72
Level factor variance 9.42 (1.52) <.001 9.42 (1.52) <.001 9.42 (1.52) <.001
Linear slope factor variance 2.68 (0.63) <.001 2.68 (0.63) <.001 2.68 (0.63) <.001
Quadratic slope factor variance 0.06 (0.01) <.001 0.06 (0.01) <.001 0.06 (0.01) <.001
Residual variance 3.05(0.27) <.001 4.98 (0.61) <.001 3.05(0.27) <.001
Covariance between level factor and linear slope 0.74 (0.69) .29 0.74 (0.69) .29 0.74 (0.69) .29
factor

Covariance between level factor and quadratic slope  —0.11 (0.10) .28 -0.11 (0.10) .28 -0.11 (0.10) .28
factor

govar;ance between linear slopefactor and quadratic  —0.37 (0.09) <.001 -0.37 (0.09) <.001 -0.37 (0.09) <.001

ope factor

8J-1BI: unguided internet-based intervention.
bG-1BI-Text: guided internet-based intervention with text-based clinician support.
®G-1BI-Video: guided internet-based intervention with video-based clinician support.

The parametersin the 3 conditions were fixed to be the same, except for the onesin italics, which were estimated separately for the guided internet-based
intervention with text-based clinician support condition.

. . . worry, and functional impairment) at the end of treatment and
Associations Between Working Allianceand Treatment at 1-month follow-up after controlling for each treatment
Outcomes outcome variable at baseline separately. The model fit indices
We examined how theintercept (ie, initial level) and thelinear  are presented in Table 4. All models reached acceptablefit. The
dope (ie, the linear change rate) of the working aliance parameter estimations are shown in Table 5.

trajectories predicted each treatment outcome (depression,

Table 4. Model fit indices for multigroup models with outcomes? at the end of treatment and 1-month follow-up.

Model Outcome Assessment Free parameters, n Chi-square (df) RMSEAP CFI® TLId
Model 1 PHQ-9® the end of treatment 27 168.4 (129) 0.08 0.95 0.96
Model 2 PHQ-9 1-month follow-up 27 176.4 (129) 0.09 0.94 0.95
Model 3 PSWQf the end of treatment 27 172.6 (129) 0.09 0.95 0.96
Mode 4 PSWQ 1-month fol low-up 27 171.1 (129) 0.08 0.95 0.96
Model 5 spY the end of treatment 27 182.4 (129) 0.09 0.93 0.94
Model 6 SDS 1-month follow-up 27 163.8 (129) 0.08 0.95 0.96

#The parameters indicated a good fit for all the models incorporating outcome measures.
BRMSEA: root mean squared error of approximation.

CCFI: comparative fit index.

4TLI: Tucker-Lewis Index.

€PHQ-9: Patient Health Questionnaire-9.

fPS\NQ: Penn State Worry Questionnaire.

9SDS: Sheehan Disability Scale.
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Table 5. The parameter estimations for alliance-outcome associations.

Luoet al

SEM@model and predictors Outcomes u-1BIP G-IBI-Text® G-IBI-Video®
Estimate @ Pvalue Estimae Pvalue Estimate  Pvalue
PHQ-9°
Model 1
Intercept of aliance PHQ-9 at the end of treatment -0.06 77 -0.1 71 -0.02 91
Linear slope of alliance PHQ-9 at the end of treatment -0.44 .35 0.28 .65 -0.8 .09
Model 2
Intercept of aliance PHQ-9 at 1-month follow-up 0.05 .86 0.004 .99 —0.62f .04
Linear slope of alliance PHQ-9 at 1-month follow-up -0.82 A4 0.43 42 0.04 .95
PSWQY
Model 3
Intercept of aliance PSWQ at the end of treatment 0.59 14 0.01 .99 0.83 .18
Linear slope of alliance PSWQ at the end of treatment -1.8 .05 0.82 .46 -2.85 .03
Model 4
Intercept of aliance PSWQ at 1-month follow-up 0.18 .62 -0.95 .08 0.67 .29
Linear slope of alliance PSWQ at 1-month follow-up -0.67 40 217 .08 -3.61 .01
sps"
Model 5
Intercept of aliance SDS at the end of treatment -0.42 .16 -0.47 14 -0.55 17
Linear slope of alliance SDS at the end of treatment 0.59 .36 0.48 51 -0.34 72
Model 6
Intercept of aliance SDSat 1-month follow-up 0.07 .82 -0.62 14 -0.76 .04
Linear slope of alliance SDS at 1-month follow-up -0.004 .99 0.85 .39 0.64 43

8SEM: structural equation modeling.
by-1BI: unguided internet-based intervention.

¢G-1BI-Text: guided internet-based intervention with text-based clinician support.
4G-1BI-Video: guided internet-based intervention with video-based clinician support.

€PHQ-9: Patient Health Questionnaire-9.

fltalicized items indicate significance at P<.05 level.
9PSWQ: Penn State Worry Questionnaire.

NSDS: Sheehan Disability Scale.

After controlling for baseline severity, the associations between
treatment outcomes and working alliance seemed to vary across
conditions. In the G-IBI-Video condition, the intercept of
working alliance significantly predicted depression (PHQ-9)
and functioning impairment (SDS) negatively at 1-month
follow-up (P=.04 for both models) such that a higher initial
level of working alliance predicted lower depression and lower
functional impairment for the participants at 1-month follow-up
after controlling for their baseline levels of depression or
functional impairment. In addition, for the G-IBI-Video
condition, the linear slope of working alliance negatively
predicted worry (PSWQ) at the end of treatment and at 1-month
follow-up (P=.03 and P=.009, respectively), which means that
a faster increase of working alliance over time would predict
less worry at the end of treatment and at 1-month follow-up,
after controlling for baseline levels of worry.

https://mental .jmir.org/2022/6/€35496

By contrast, neither theintercept nor thelinear slope of working
alliance was associated with any treatment outcomes at either
time pointsfor the U-1BI condition or the G-1BI-Text condition,
with 1 exception: the linear slope of working alliance was
negatively associated with worry (PSWQ) at the end of the
treatment (P=.049) in the U-IBI condition. However, this
significant effect disappeared at 1-month follow-up.

Discussion

Summary

Internet-based psychological interventions promiseto overcome
accessibility-related issues associated with face-to-face,
synchronous interventions while aso embracing a
patient-centered and stepped-care approach to mental health
services. Despite a growing body of research supporting the
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efficacy and effectiveness of 1BIs, little is known regarding the
relevance of psychotherapy relationship factors, such asworking
alliance, which are known to account for a significant portion
of in-person treatment outcomes. Moreover, athough some
studies have examined the effects of the inclusion of clinician
support services in IBIs, to our knowledge, no existing
investigation has directly compared the effects of varying
degrees of clinician involvement in IBIs on working alliance.
This study was designed to address this knowledge gap by
examining the measurement invariance and trajectories of
working alliance, as well as the associations between working
alliance and treatment outcomes across an unguided 1Bl and
guided IBIs with text-based or video-based clinician support.
We found that although the conceptual interpretation and the
trajectories of working alliance was relatively similar across
the 3 conditions, higher working alliance predicted better
treatment outcomes only in the video-support (G-1BI-Video)
condition.

Conceptual Invariance of Working Alliance

Theresults indicated that participants’ ratings of their working
aliance with the IBls were conceptually invariant across the
U-IBI condition and the asynchronous G-IBI-Text and
G-1BI-Video conditions. This result was consistent with our
hypothesis, supporting the equivalence of the underlying
construct of working aliance for IBls and allowed for further
between-group comparisons across conditions. A growing
number of studies[14,40] have explored the applicability of the
tripartite construct of alliance formulated by Bordin[1] to IBls.
This study relied on the administration of a modified version
of the ARM-12, which featured selected, reworded items
measuring participants perceived working alliance with IBIs.
The methodological invariance suggeststhat the varying degrees
of clinicianinvolvement did not significantly affect participants
interpretation of the construct of working aliancewith the 1BIs.
This also indicates that quantitative comparisons of working
aliance with the IBIs across the unguided and guided
interventions are possible and meaningful. It is worth noting
that working aliance with IBIs may be different from working
aliance with only clinicians [41]; thus, additional research is
needed to further elucidate the nature of patients' ratings of
working aliance with IBls and their comparability to working
aliance ratings for clinicians in face-to-face psychotherapy.

Trajectories of Working Alliance

We hypothesized that working alliance would increase over
time but found that working aliancefollowed aquadratic pattern
and remained relatively stablein the U-1BI and the G-I1BI-Video
conditions while displaying significant deterioration in the
G-IBI-Text condition. Thisindicated that working alliance with
the IBlsmay have been established quickly intheinitial weeks.
The stable, quadratic pattern of working alliance also
correspondsto patternsreported in theliterature on face-to-face
therapy, suggesting that these patterns may not be unique to
IBIs[17].

Nonetheless, the linear decrease in working alliance in the
G-IBI-Text condition was surprising. Although deteriorating
patterns have been documented in previous studies examining
the development of working alliance over the course of

https://mental .jmir.org/2022/6/€35496
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face-to-face interventions [42], this tragjectory had been rarely
detected in working aliance in IBls. Participants in the
G-IBI-Text condition may have established higher expectations
for human connection than participants in the U-1BI program;
nonethel ess, they received lessvisual and vocal communication
with clinicians than participants in the G-1BI-Video condition.
The gap between expectation for human connection and the
lack of video-based communication may contribute to decreases
infeelings connected in the G-1BI-Text condition. Future studies
could shed additional light on thisfinding by examining whether
text-based clinician support may interact with changes in
treatment expectations, patient role expectation, or other
relationship factorsto contribute to decreasesin working aliance
over time.

Associations Between Working Allianceand Treatment
Outcomes

Our results indicated that working alliance mattered in the
G-IBI-Video condition. After controlling for baseline levels of
symptoms, higher initial levels of working alliance predicted
lower depressive symptoms and less functional impairment at
1-month follow-up. In addition, greater increases in working
alliance over time predicted lower worry at the end of treatment
and at 1-month follow-up. These results are consistent with the
extensive literature on face-to-face therapy [2] as well as the
literature on I Bls[11], supporting the robust positive relationship
between working alliance and positive treatment outcomes. Our
novel design allowed us to show that both the initial levels and
the trgjectories of working aliance contributed to better
treatment outcomes separately for different treatment outcomes.
In addition, these prospective associations between working
alliance and treatment outcomes were detected at the 1-month
follow-up, suggesting at least some level of sustainability for
these treatment effects.

By contrast, working aliance was not consistently associated
with treatment outcomes in the U-IBI or the G-IBI-Text
conditions. These findings were unexpected, although not
completely inconsistent with previous studies that did not find
significant relationshi ps between CBT-based I Bls and working
aliance [43-45]. It is possible that the associations between
working alliance and treatment outcomes are only present when
clinician support is delivered through video-based modalities,
the condition most closely aligned with traditiona
psychotherapy, which includes visual images, nonverbal facial
expressions, and varying voice tones. These findings raise an
important issue about the function of working alliance in
asynchronous | Bls—although the interpretation and ratings of
working alliance were similar across IBls with or without
clinician support, working alliance may only help reduce mental
health symptoms when clinician support is present through
video-based channels (vs text-based channels or no clinician
support). Such findings should be replicated in future studies
to compare how different communication modalities may
influence the associations between working alliance and
treatment outcomes.

Limitations and Future Directions

The study’s findings should be considered in light of the
following limitations. First, our sample was composed of
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individualswith high educational achievement, which may limit
the generalizability of these findings. Future research should
attempt to replicate these findings with a sample representative
of the general clinical population. Second, working alliancein
IBls may be particularly important for individuals with more
moderate to severe levels of psychopathology; hence, future
studies should examine whether the associations between
working alliance and treatment outcomes among |Blsmay vary
depending on clinical populations. Third, the MyCompass
program delivered in this study is a 7-week intervention. The
brief duration of the interventions may have interfered with
participants ability to display more complex trajectories of
working alliance, which may have been observed in longer
interventions. Fourth, this study focused on using CBT-based
IBIsto treat subclinical levels of depression, anxiety, and stress;
therefore, the findings may not be generalizable to other IBIs
using different theoretical frameworks or targeting other
symptoms. In addition, this study selected 3 treatment outcomes
that were moderately to highly correlated to each other. Future
studies should select treatment outcome measures to reduce
multicollinearity and examine whether the predictions of
working aliance on treatment outcomes may differ depending
on the outcome variables.

Future studies should also examine the potential mediators
through which the initial level or the change rate of working
alliance may affect treatment outcomes. For example, it is
possible that an initial high level of working alliance would
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help the patient to use IBls more frequently or complete the
homework more often, which may result in greater symptom
reduction. Finally, the study is limited to assessing working
alliance with IBls; future studies are needed to understand
similaritiesand differences between working alliance with only
clinicians and working alliance with 1BIs.

Conclusions

This study examined the conceptual equivalence, trajectories,
and outcome associations of working alliance in arandomized
controlled trial with 3 conditions, including unguided IBls as
well as guided I1BIs with text-based and video-based support.
We found conceptua equivalence of working alliance with the
IBIs across the 3 conditions. Our results also revealed a
quadratic pattern of working alliance over time in the U-1BI
and G-1BI-Video conditions, but a deterioration pattern was
revedled in the G-IBI-Text condition. Higher initial-level and
faster increases of working alliancein the G-1BI-Video condition
predicted lower mental heath symptoms and functional
impairment at the end of treatment and 1-month follow-up
compared with the other 2 conditions. Working alliance was
also not consistently associated with treatment outcomesin the
U-IBI or G-IBI-Text conditions. Our results suggested that
despite similar conceptual interpretation and tragjectories, the
function of working alliance may differ among IBlswith varying
degrees and types of clinician support for high-functioning
populations with subclinical levels of distress.
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RM SEA: root mean squared error of approximation
SDS: Sheehan Disability Scale

U-1BI: unguided internet-based intervention
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Abstract

Background: Brief interventions such as mental health appsand single-session interventionsareincreasingly popular, efficacious,
and accessible delivery formats that may be beneficial for college students whose mental health needs may not be adequately
met by college counseling centers. However, no studies so far have examined the effectiveness of these modes of treatment for
college students who are already receiving traditional therapy, despite it being common among this population.

Objective:  The aim of this study was to compare the differences in self-reported momentary negative affect between college
students in therapy and not in therapy who received a brief single-session intervention delivered by counseling center staff and
a supplemental mobile app.

Methods: Datafor this study were drawn from E-Manage, a brief mobile health intervention geared toward college students.
Participants in the study were 173 college students who indicated whether they had received therapy. We conducted a multilevel
model to determine whether there were differences between those in therapy versus not in therapy in negative affect reported
throughout the study. Following this, we conducted multilevel models with therapy status as the predictor and negative affect as
the outcome.

Results: Results of the multilevel model testing showed that the cross-level interaction between the time point (ie, pre- vs
postexercise) and therapy status was significant (P=.008), with the reduction in negative affect from pre- to postexercise greater
for those in therapy (b=—0.65, 95% CI —0.91 to —0.40; P<.001) than it was for those not in therapy (b=-0.31, 95% Cl -0.43 to
—0.19; P<.001). Therapy status was unassociated with both the pre-exercise (b=—1.69, 95% Cl —3.51t0 0.13; P=.07) and postexercise
(b=—1.37, 95% CI —3.17 to 0.43; P=.14) ratings of negative affect.

Conclusions: These findings suggest that app-based and single-session interventions are al so appropriate to use among college
students who are receiving traditional therapy. A randomized controlled trial comparing students receiving therapy to students
receiving therapy and E-Manage will be necessary to determineto what extent E-Manage contributed to the reductionsin negative
affect that therapy-attending college students experienced.

(JMIR Ment Health 2022;9(6):€33750) doi:10.2196/33750
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Introduction

It has been well established that traditional models of mental
health care are inaccessible to many of those who need it [1].
Various factors contribute to this inaccessibility, including an
insufficient number of providers to meet demands [2], lack of
affordability [3], and stigma[4]. Furthermore, traditional models
of mental health care do little to decrease strain on overburdened
mental health care systems [5]. Thus, there is a distinct need
for innovative and scal ableinterventionsthat can increase access
to mental health care and reduce burden on service providers.

Brief interventions using mobile technology (ie, apps) and
interventions designed to be completed in one sitting (ie,
single-session interventions) are becoming popular and
efficacious delivery formats for mental health needs that help
make mental health care more accessible[6-9]. These accessible
modes of treatment may be particularly beneficial for college
students, who experience high levelsof mental disorders[10,11].
Worldwide, about 1 in 4 college students meet the diagnostic
criteriafor amental disorder within agiven year [12], with the
rates for some disorders having doubled over the past decade
[13]. Despite these upward trends, college counseling centers
have struggled to keep up with the growing demands for
individual therapy dueto institutional constraints, such asusing
insufficient amounts of staff members to meet student needs
[11,14]. In light of the budgetary constraints on college
counseling centers, efficient delivery formats such as mental
health apps and single-session interventions are appealing to
address increased student demand, especially due to growing
evidence of their effectiveness for and ease of dissemination to
college students [15-20].

However, no studies so far have examined the effectiveness of
these brief mobile interventions for college students who are
already receiving mental health treatment. Approximately 9%
of college students use counseling center serviceswithin agiven
year [10], and 15% of students have received therapy at some
point in their lives [21]. Understanding the effectiveness of
mental health apps and single-session interventions in college
studentswho have received therapy isimportant for determining
how these tools may be disseminated among college students.
There are two possibilities that could arise. If mental health
apps and single-session interventions are found to be just as
effective or more effective for students who are currently
receiving (or have previously received) therapy (compared to
those never in therapy), these treatment modalities could be
offered as abeneficial adjunct to their care. Mental health apps
may add some benefit to those who have had therapy because
they have prior experience both in terms of socialization (ie,
familiarity with what therapy is like) and familiarity with
specific content. If these modes of treatment modalities are not
as effective for students currently or previously in therapy,
counseling centers may want to direct their dissemination to
students who have not sought out traditional treatment.

The purpose of this study is to examine if there were any
differences in the effectiveness of a brief single-session
intervention delivered by counseling center staff and mobile
app between college studentsin therapy and those not in therapy.

https://mental .jmir.org/2022/6/€33750
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To accomplish this, we analyzed data collected from 173
participants in E-Manage [22], a brief 90-minute workshop
based on the Unified Protocol [23] with a supplemental mobile
app implemented in anortheastern public university’s counseling
center. We compared the differencesin self-reported momentary
negative affect across 8 weeks post workshop between students
reporting attending therapy and students reporting not attending
therapy. We also examined whether or not these differences
were due to differences in baseline negative affect. We
hypothesized that there would be differences in the change in
negative affect between the two groups. More specifically, we
hypothesized that students attending therapy would have greater
reductions in negative affect from E-Manage than those not in
therapy due to prior sociaization to the skills introduced in
E-Manage through their therapy treatment.

Methods

Participants

Datafor this study were drawn from aRegistered Clinical Trial
(NCT04636151) of E-Manage, abrief mobile health intervention
geared toward college students [18]. Participants in the study
were 173 college students, of the original study sample of 177,
since 4 participants did not indicate whether they had received
therapy previously and were thus excluded from these analyses.
Regarding gender, 78.6% (n=136) of the sample identified as
cisgender female, 16.8% (n=29) as cisgender male, and the
remainder identified as nonbinary or gender nonconforming.
Regarding race, the sample was 42.8% (n=74) White, 34.1%
(n=59) Asian, 10.4% (n=18) Black/African American, 8.7%
(n=15) more than one race, and the remainder chose not to
disclose race. Regarding ethnicity, 13.3% (n=23) identified as
Hispanic or Latinx. Regarding prior therapy exposure, 31.8%
(n=55) of the sample reported previoudly attending therapy.

Ethics Approval

All study materials and procedures were approved by Rutgers,
The State University of New Jersey’sIngtitutional Review Board
(Federal Wide Assurance Identifier F'WWA00003913).

Analytic Strategy

We first created a negative affect composite variable using the
four negative affect variables asked at both pre- and postexercise
(agitated, angry, hopeless, burdensome). We then conducted
two sets of multilevel modelsin the Imed R package. The first
set of models was conducted to determine whether there were
differences between those in therapy versus not in therapy in
negative affect reported throughout the study. We conducted
multilevel models with therapy status as the predictor and
negative affect as the outcome. We conducted separate models
for the pre-exercise ratings and the postexercise ratings, given
that we were hypothesizing differences in pre-post ratings of
negative affect between groups and did not want to introduce
this expected difference as a confound to these analyses. The
second analysis tested our primary hypothesis. We conducted
another multilevel model that included atime point (ie, pre- vs
postexercise rating) at the observation level, therapy status at
the person level, and the cross-level interaction between the
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two. We probed the simple slopes of the significant interaction
using the reghel per package.

Results

Results of the multilevel models exploring whether those in
therapy reported more negative affect than those not in therapy
suggested that this was not the case. Therapy status was
unassociated with both the pre-exercise (b=—1.69, 95% CI -3.51

Table 1. Results of the multilevel model predicting negative affect.

Taylor et d

to 0.13; P=.07) and postexercise (b =—1.37, 95% CI —-3.17 to
0.43; P=.14) ratings of negative affect.

Results of the multilevel model testing our primary hypothesis
showed (Table 1) that the cross-level interaction between the
time point (ie, pre- vs postexercise) and therapy status was
significant. When we further plotted (Figure 1) and probed the
model, we found that the reduction in negative affect from pre-
to postexercise was greater for those in therapy (b=—0.65, 95%
Cl -0.91 to —0.40; P<.001) than it was for those not in therapy
(b=-0.31, 95% Cl —0.43 t0 —0.19; P<.001).

Predictors Estimates (95% Cl) P value
(Intercept) 8.11 (6.65 to 9.56) <.001
Pre vs post (ref=pre) —0.65 (—0.86 to —0.44) <.001
In therapy (ref=in therapy) —2.10 (-3.88t0 -0.33) .02
Pre/post X therapy 0.34 (0.09 to 0.59) .008
Random effects
Within-person residual variance (02) 16.64 N/A2
Between-person residua variance (tgp) 29.66 N/A
Intraclass correlation coefficient 0.64 N/A
Nip 166 N/A
Observations, n 22,846 N/A
Marginal R? (conditional R?) 0.020 (0.648) N/A

8N/A: not applicable.

Figure 1. Changesin negative affect from pre- to postexercise for college students in therapy versus not in therapy. neg: negative.
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Principal Findings
Mental health apps and single-session interventions show
promise as solutions to the growing mental health demands of
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study to examine the effectiveness of these modes of treatment
for the sizeable amount of college students who are already
receiving therapy. The aim of this study was to compare the
effectiveness of a brief workshop with a supplemental mobile
app between college students who were concurrently attending

JMIR Ment Health 2022 | vol. 9 | iss. 6 [e33750 | p.19
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

therapy and students who were not. We found that both college
students who had prior exposure to therapy and those who did
not reported significant reductions in negative affect over the
8-week period. These reductions are in line with the results of
prior studies examining digital mental health interventions in
college students, which have found such interventions to be
effectivein reducing depression, anxiety, and stressfor students
seeking services at college counseling centers [17,18]. Those
who did have exposure to therapy reported a greater reduction
in negative affect in the 8 weeks following the workshop than
students who were not currently in therapy. Additionally, there
were no between-group differences in the level of negative
affect across the study, suggesting that the greater reduction in
negative affect that college students in therapy experienced
cannot be explained by having ahigher averagelevel of negative
affect.

One explanation for these findings is that students who have
exposure to therapy are familiar with thinking about and
addressing uncomfortable and sometimes distressing feelings
whilereceiving treatment. Since some of the skillstaught in the
workshop may cause distress (eg, reflecting on negative thoughts
while addressing cognitive distortions), college students with
prior exposure to therapy may have been better equipped to
handle this distress, allowing them to benefit more. Since we
did not measure familiarity with therapy in this study, we are
not ableto examineif it isresponsible for thisdifference. Future
studies could assessfamiliarity with therapy to college students
before they begin treatment to seeif socialization to therapy is
a mechanism of action. If it is a mechanism of action, future
iterations of E-Manage and other mental heath apps or
single-session  interventions could consider adding
psychoeducation on what to expect in therapy at the beginning
of the program to improve outcomes for students not attending

therapy.

Additionally, college students with prior therapy exposure may
have been previously exposed to the specific skills provided in
thistreatment. The skillstaught in the E-Manage workshop and
mobile app were based off the Unified Protocol, a form of
therapy that combines elements of cognitive therapy, behavioral
therapy, and mindfulness to help clients improve their ability
to regulate distressing emotions [23]. Given the prevalence of
cognitive behavioral therapy and mindfulness elements in
therapy [24,25], it is highly possible that the prior therapy
students received introduced them to the therapeutic content
weprovided. Thisfamiliarity could haveled studentswith prior
therapy exposure to be more receptive and engaged. We did not
evaluate the content of the therapies studentsin this study were
receiving. This makes us unable to determine if students in
therapy learned skills similar to those they learned in the
workshop/app, and thus if they were truly socialized to these
skills prior to their participation in this study.

Limitations

There are some additional limitations and future directions to
consider when interpreting the findings of this study. First, due

https://mental .jmir.org/2022/6/€33750
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to lacking a therapy-only control group, we are unable to
determine to what extent the reductions in negative affect that
therapy-attending college students experienced were due to
receiving E-Manage rather than changes resulting from receiving
additional therapy. A randomized controlled trial comparing
reductionsin negative affect for studentsin therapy versusthose
in therapy with the workshop and app is <till necessary to resolve
this question. We are also unable to assess if E-Manage was
ableto lessen the time college students attending therapy needed
to spend in treatment. This could also be addressed in a future
randomized controlled trial comparing students attending
therapy and receiving E-Manage with college students only
attending therapy.

Additionally, several studies have noted ongoing concerns over
the lack of fidelity monitoring and quality assurance when
implementing mobiletreatmentsinto clinical settings, potentially
hampering the scalability of these treatments post study [26,27].
While such measures were not the focus of this study, future
work on E-Manage should focus on examining the treatment’s
fidelity to the Unified Protocol when being delivered by college
counselors to ensure the scalability of E-Manage. Finally,
because we did not recruit from a clinica population,
participantsin the study likely had arange of symptom severity.
Future studies will be needed to determine the effectiveness of
E-Manage for different levels of symptom severity in college
students.

Conclusions

These findings suggest that brief single-session interventions
and apps like E-Manage may be appropriate to use for college
studentsreceiving therapy aswell asthose not receiving therapy.
This suggests that programs like E-Manage could be useful as
a broader prevention framework in the college community. As
more college students attend therapy prior to their freshman
year [11], some students may have to terminate with their current
therapist to relocate to their college, resulting in agap in their
mental health treatment. Due to its ease of dissemination, one
practical application for brief technol ogy-based treatmentslike
E-Manage could be implementing them in programs for
incoming freshmen, hel ping to bridge the gap for these students
asthey transition into college and | ocate new therapists. Another
practical application for E-Manage, given the reductions in
negative affect for students in therapy, could be to serve as a
treatment adjunct in college counseling centers. It is possible
that giving students in counseling centers access to programs
like E-Manage could lead to more substantial gains during
traditional treatment in a shorter period of time, improving
counseling center’sability to provideindividual therapy services
to other students. Integrating mental health apps and
single-session interventions like E-Manage into routine care in
counseling centers could ultimately lead to meaningful
reductions in the burden placed on counseling centers.
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Abstract

Background: Digital mental health interventions have a great potential to alleviate mental illness and increase access to care.
However, these technol ogies face significant challenges, especially interms of user engagement and adoption. It has been suggested
that this issue stems from a lack of user perspective in the development process; accordingly, several human-centered design
approaches have been developed over the years to consider this important aspect. Yet, few human-centered design approaches
to digital solutions exist in the field of mental health, and rarely are end usersinvolved in their devel opment.

Objective: The main objective of this literature review is to understand how human-centered design is considered in e-mental
health intervention research.

Methods: An exploratory mapping review was conducted of mental health journals with the explicit scope of covering e-mental
health technology. The human-centered design approaches reported and the core elements of design activity (ie, object, context,
design process, and actors involved) were examined among the eligible studies.

Results: A total of 30 studies met the inclusion criteria, of which 22 mentioned using human-centered design approaches or
specific design methods in the development of an e-mental health solution. Reported approaches were classified as participatory
design (11/27, 41%), codesign (6/27, 22%), user-centered design (5/27, 19%), or a specific design method (5/27, 19%). Just over
half (15/27, 56%) of the approaches mentioned were supported by references. End users were involved in each study to some
extent but not necessarily in designing. About 27% (8/30) of al theincluded studies explicitly mentioned the presence of designers
on their team.

Conclusions: Our results show that some attempts have indeed been made to integrate human-centered design approaches into
digital mental health technology development. However, these attemptsrely very little on designers and design research. Researchers
from other domains and technology developers would be wise to learn the underpinnings of human-centered design methods
before selecting one over another. Inviting designers for assistance when implementing a particular approach would also be
beneficial. To further motivate interest in and use of human-centered design principlesin the world of e-mental health, we make
nine suggestions for better reporting of human-centered design approaches in future research.

(IMIR Ment Health 2022;9(6):€35591) doi:10.2196/35591
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Introduction

Background

E-mental health research is expanding around the world [1].
This area of mental health research and intervention relies on
digital technologies to deliver complementary care, support,
and information [2]. Over the past ten years, digital mental
health interventions have appeared at an unprecedented rate,
largely in the form of mobile apps, social media, chatbots, and
virtual redity [3]. Since the beginning of the COVID-19
pandemic, the digital health world has expanded at an
unprecedented rate [4], and its potential to improve access to
care has never been greater [5]. However, some important
challenges remain in the field. Several issues raised in recent
years have not been resolved: there is some distrust in the field
that isnot served by thelack of empirical validation of its benefit
[6-9]; it raises privacy and data security concerns [9,10]; it
presents commercial issues (eg, financial interest, user access,
advertising) [11,12]; and the solutions often lack usability and
show low user engagement [13,14].

The Problem of Adoption

The promise of digital technology still far outweighsthereality
of its use. This is particularly evident in the field of digital
mental health, in which designs must survive successive waves
of adoption: phases of preuse, first use, and sustained use [15].
A study of 93 mobile mental health apps showed that the overall
user retention is very low, with a 15-day retention rate of 3.9%
and a 30-day retention rate of 3.3% [16]. Another study with
77 participantsin two randomized controlled trials demonstrated
how difficult it isto motivate people to begin using an e-mental
health solution[17]. Any digital health trial will seeasignificant
proportion of users drop out or cease using the app before
completion. Eysenbach [18] callsthis phenomenon “the law of
attrition.” Data on the health app market are scarce but do
converge on two findings: the majority of health apps are
downloaded fewer than 5,000 times, and 46% of apps have less
than one monthly active user [19]. While usage is only one
indicator of engagement [20], these statistics are consistent with
adoption issues commonly reported among users, such asalack
of awareness of the app or lack of time and motivation to use
one [21,22]. Thisis concerning because the use of these apps
may not be associated with a significant decrease in mental
disorders if they are not used for the intended period of time
[14]. The average cost of developing amobile health appisUS
$425,000 [19]—a cost-benefit ratio too high and unsustainable
in the long run if we do not change how they are devel oped.

Lack of Attention to User Per spectives During the
Design Process

Research has shown that most people are willing to adopt and
use some form of new technology in the interest of improving
their mental health [23]. So why thelow utilization rates? Given
the aready significant barriers to adoption that users face (eg,
privacy concerns, commercial issues), we seek to underscore
the importance of user-centric design approaches for the
development of e-mental health solutions, of which a solid
notionislacking inthedigital mental health design sphere[14].
Based on the existing literature [13], we hypothesize that the
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lack of adoption of digital mental health solutions could be
largely dueto alack of attention to user perspectivein the design
of these technologies, or at the very least, a lack of
understanding of design approaches that accommodate user
perspectives. In the field of mental health, there are very few
examples of involving real people with mental disordersin the
development and design of mobile appsintended for them [14].
The most common development approaches seem primarily
researcher- and expert-driven, top-down in style, and to rely
mainly on a bilateral partnership between clinicians and
engineers [24]. This is not adapted to the challenges of
contemporary digital culture that places the user at the center
of these platforms by empowering them [25].

Design Principles and Human-Centered Design
Approaches

Inthissection, werecall somefundamental principlesof design
culture and explain how they can help actors better account for
the needs of usersand integrate their perspective early oninthe
e-mental health design process.

Designersand Engineers

According to Cumulus [26], an international association of art
and design education and research, a designer is someone who
has acquired professional design expertiseat a“ design school”
For instance, Jony Ive, former chief design officer at Apple, is
an industrial designer who graduated from the Northumbria
School of Design in the United Kingdom. Although engineers
might be considered designers (according to the broad sense of
the word “design” in English), design and engineering are two
separate fields that correspond to two different professions,
methods, and cultures. Nevertheless, they share some
similarities; for instance, both interaction designers and software
engineers follow an iterative process [27].

However, design must not be confused with engineering design,
as differences in the way engineers and designers tackle the
design of atechnology are well documented [28]. In theinitial
prototyping phases, engineers seek to define specific goals to
be achieved and, following a linear way of thinking, focus on
technical functioning. Designers, on the other hand, use
prototypes to creatively explore the design space for novel
possibilities[29]. In health care, designerstend to focus attention
on unmet needs and ways to improve care and are sensitive to
how care is received through user-centered practices [30]. In
this paper, we use the term “human-centered design” to
distinguish the field of design from engineering, and when we
say “design,” we mean human-centered design.

CoreElementsof Design Activity: Actor, Object, Context,
Process

It is generally admitted in the field of design studies that the
core elements of design activity are the following: (1) adesign
problem and its coevolving design solution are its objects; (2)
the environment in which design activity takes place is the
design context; (3) the structure and dynamics of design activity
arethe process; and (4) adesigner (person, team, organization)
isan actor [31-33]. To be clear, let us consider the example of
Temstem, an app developed in the Netherlands based on
language games intended to hel p people experiencing psychosis
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distract themselves from voices they hear in their minds [34].
Temstem was co-designed by a group of designers,
psychotherapists, and peopleliving with psychosis—all of whom
congtitute actors (4). In collaboration with Parnassia Group, a
private nonprofit mental health institution, agroup of industrial
design students from the Delft University of Technology spent
aday inthelife of people with psychosis. Thisled to asolution
fully designed by the Amsterdam-based Reframing Studio
design firm—all of which constitute the context (2). Design
students were asked to come up with a product that would
promote the recovery of psychosis—which constitutes the
“problem” aspect of the object—and this product turned into
an app called Temstem (“tame voices’ in Dutch) to help people
copewith *hearing voices’—constituting the “ solution” aspect
of the object (1). The main methods used to imagine and build
this solution were co-design, user experience design, interaction
design, game design, and ethnographic approach — the core
components of the process (3).

Typical Process of a Design Activity

Design research is arelatively young field that appeared in the
1960s and isrepresented today by the I nternational Association
of Societies of Design Research [35]. Since its inception, this
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field has focused on the study of the design process [31]. The
design process has also been the subject of research outside of
academiato help the profession structure its methods. In 2005,
the Design Council in the United Kingdom published the first
version of its Double Diamond model, which was updated in
2019 and renamed the Framework for Innovation [36]. This
internationally recognized model proposes a schematic
representation of the typical process of any human-centered
design activity (Figure 1).

The framework comprises 4 steps: (1) discover (ie, gather
information, understand the problem, make sense of them, and
broaden the possibilities); (2) define (ie, narrow down the
possible paths and define the main challenge); (3) develop (ie,
give different answersto the clearly defined problem and push
further the most promising solution, mostly by prototyping);
and (4) deliver (ie, test and refine different versions of the
solution at different scales). Each step is associated with specific
and relevant methods. For instance, the design methodsfor step
1 include user diaries and quantitative surveys, whereas the
design methods for step 2 employ techniques such as focus
groups and customer journey mapping. The value of the Double
Diamond is that it captures what all human-centered design
approaches havein common from the perspective of the process.

Figure 1. Framework for Innovation (used with permission from Design Council 2019).
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Human-Centered Design Approaches

There are several human-centered design approachesthat allow
end users to significantly and positively impact the design of
technologies. The most used are user-centered design, user
experience design, design thinking, participatory design, and
co-design. These design methods stem from industry practice
rather than academia and are very advanced there. They are
used by design agencies, communications agencies, and large
technological companies. These methods are historically derived
from the disciplines of industrial and graphic design and from
the evolution of the latter in contact with digital technologies
[37]. Supported by the works of influential authors in design
studies, we present how the five differ from each other and for
what purpose each is generally used.

User-centered design, also called human-centered design, was
defined in thelate 1980s by Don Norman in hisbook The Design
of Everyday Things [38]. It is used to design products that are
readily usable and immediately understandable thanks to the
observance of certain design principles, such as the salience of
affordances (ie, when the user understands what to do just by
looking). Enriched by the work of J Nielsen on web usability
[39] and JJ Garrett on user experience[40], user-centered design
has become the standard for best practicesin web design. Garrett
defines it as “the practice of creating engaging and effective
user experiences,” which involves considering the user at every
stage of product devel opment [40]. User-centered design isthe
fundamental basis of many current practicesin modernindustrial
design, UX design, and interaction design. It isused to gain the
best possible knowledge of end users' needs and desires and to
transform this knowledge into the best possible design of a
product through usability testing. User-centered design should
be used to validate the product’'s utility, efficiency, and
desirability.

User experience design, also known as UX design, is about
optimizing the experience that arises from interacting with a
product, service, or technology [41]. User experienceisdefined
as “the experience that the product creates for the people who
useit in the real world,” meaning not its internal workings but
“theway it works externally, where aperson comesinto contact
with it” [40]. In the case of an app, it is the cognitive and
emotional experiencethat the user hasin front of the screen. In
the field of digital technologies, the expression “UX design”
has now largely replaced “user-centered design.” UX design
should be used to create meaningful interfaces and engaging
interactive experiences. it will make it more useful, more
attractive, and more engaging for the end user.

Design thinking as a human-centered method has been widely
theorized, practiced, and popularized by the IDEO design agency
and its founders. It can be defined as “a creative method of
innovation, based on design-like culture and designer-like
methods, whose main focus is on the needs of its end users,”
and it has three dimensions:; the desirability, feasibility, and
viability of the future product or service [42]. There are
important similarities between user-centered design and design
thinking approaches—two termsthat appeared around the same
time—mainly the central place given to empathy and listening
to the user's needs. Design thinking is recognized worldwide
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for itsability to foster the emergence of user-centered innovative
solutions through cocreation, including in the field of health
care [43]. It is generally used to implement transformations
inside an organization, stimulate creativity within a team, or
devise new solutionsin a specific sector. Design thinking should
be used to driveinnovation in an organization or ateam to make
them more creative and empathetic with end users and to build
better products and technologies.

Participatory design was first defined in Norway and Sweden
in the 1970s and 1980s by Kristen Nygaard and Pelle Ehn,
respectively. Itsoriginal objective wasto involve usersin every
stage of the design and development process of a complex
computer system by using low-tech mediation techniques that
are easy to handle by nonexperts (colored notes hung on the
wall, cardboard mock-ups, decks of design cards) [44].
Participatory design isused to involve usersin design activities
such as ideation or prototyping. The approach is often
implemented partially or even incorrectly, typically reduced to
inviting end users to participate during the beginning of the
process for research needs or at the end for usability testing
[45,46]. Gathering feedback from users via usability testing is
not aform of participatory design since users are not involved
in the actual designing act of the design process.

Co-design isoften used asasynonym for “ participatory design.”
However, the term actually refers to a specific form of
participatory design that ismuch closer to cocreation. Co-design
refers to the creativity of designers and people not trained in
design combined during the design development process. It is
“collective creativity as it is applied across the whole span of
a design process’ [47]. It is atruly participatory approach in
which the user is engaged from the start as an equal partner and
has been widely recognized asalever for socia innovation [48].

Participatory design and co-design are generally used to better
consider the needs and desires of usersin the design of aproduct
and to make the design process less top-down and more
democratic. These two approaches aid in developing an idea
early that isin line with users' realities and to engage them in
the product beforeit even exists. Co-design, in particular, should
be used when the team is faced with a complex problem and
seeks to improve and evolve its initial idea, provided that it
accepts that the participants can transform this idea in a
meaningful way.

All these human-centered design approaches must become more
familiar, better understood, and more widely implemented in
the field of mental health in general and e-mental health in
particular.

Objective and Resear ch Questions

The main objective of this literature review was to understand
how human-centered design is considered in e-mental health
intervention research. The following research questions were
considered:

1. Which human-centered design approaches are reported in
the development of e-mental health interventions?

2. How are these approaches used in light of the generally
accepted core elements of adesign activity?
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3. How are designers involved in the process and what roles
arethey given?

Through our efforts, we seek to open the discussion on the place
of human-centered design methodsin e-mental health research.

Methods

Study Design

To answer the 3 questions, an exploratory mapping review was
conducted by researchers from the fields of design and mental
health. The aim of mapping reviewsisto map out and categorize
existing literature on a particular topic to identify gaps in
knowledge or opportunitiesfor further research [49]. It focuses
less on findings and more on activities related to the findings,
such as the quantity and quality of the literature [49,50]. To
streamline the process and i dentify arelevant sample of articles
for this interdisciplinary exploratory review, a search was
conducted among journalsin mental health whose explicit scope
coverstechnology. Thefollowing journalswereidentified: IMIR
Mental Health, Frontiersin Psychiatry, Internet Interventions,
and the Journal of Technology in Behavioral Science. Articles
published between 2015 and 2020 were examined using the
searchterms*“design” and “design*” to narrow down the results.

Given the interdisciplinary nature of this work, extensive
discussions were conducted among the coauthorsto agree on a
common understanding of the concept of design. Thefollowing
inclusion criteria were defined: articles reporting origina
research on the development of a digital technology in mental
health and those addressing the concept of design (at least one
explicit use of the term design) in connection with at least one
core element of adesign activity.

The use of the term “design” in research (eg, “study design”)
or in its common sense was excluded.

Study Selection

The third author (MD) screened all titles and abstracts for
potential articles. Then, the second (SB) and third (MD) authors
independently assessed the full text of the articlesfor eligibility.
There was an initial level of agreement of 80.7% (42/52)
between the two authors (SB and MD), which is usually
considered acceptable in the literature [51]. When there was
discrepancy, the first author (SV) made the final decision.

Data Extraction and Analysis

For each article selected, data regarding the design approaches
and the four core elements of a design activity (ie, the object,
the context, the actor, and the process) were extracted. This
included the type of solution created, the design approaches
reported, the setting in which the project took place, and the
type of actors involved throughout the design process. The
design process was examined according to the steps defined in
the UK Design Council’s framework for innovation [36]. The
design methods reported in the articles were used to define the
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steps addressed in the development of the digital solutions. The
analysis process was conducted jointly by the second (SB) and

third (MD) authors.

Results

Overview

Of the 1035 articles initialy found, 51 full-text articles were
assessed for digibility. Of these, 30 studies met the inclusion
criteria. The articles came from JMIR Mental Health (22/30,
73%), Frontiers in Psychiatry (4/30, 13%), Internet
Interventions (2/20, 7%), and the Journal of Technology in
Behavioral Science (2/30, 7%). Multimedia Appendix 1 presents
the characteristics of the included studies, indicated from left
to right: the specific research domain (eg, depression and
anxiety, psychosis, well-being, etc), the synthesized naming of
the adopted approach, and the 4 core elements of a design
activity (object, context, process, and actors). Process is
presented according to the 4 steps in the Double Diamond
(coding each actor type with anumber acrossthe steps). Finally,
we reported whether the study indicated that the process was
iterative or not.

Design Approaches

To develop the digital solutions, 22 studies mentioned using
human-centered design approaches or specific design methods.
Various design approaches were reported, and there were many
variationsin the names given to these approaches. After severa
rounds of discussions between all authors, different approaches
were classified under the 3 common names used in design
studies, as listed in Table 1: participatory design (11/27, 41%),
co-design (6/27, 22%), and user-centered design (5/27, 19%).
Under theterm “participatory design,” generally named as such
in the studies, we considered alternative names such as “ user
involvement” [52]. Under the term * user-centered design,” we
included other names like “person-based approach” or
“person-centered approach.” Other studies reported specific
design methods (5/27, 19%) that did not correspond to these 3
common names. Those methods are not common in the design
studies field, except for the UK Design Council’s Double
Diamond method. Among the studies included in this review,
8 (27%) did not refer to any human-centered design approach,
so they are not listed in Table 1 [53-60]. Five studies reported
more than one approach, mixing 2 common approaches or 1
common approach with 1 specific design method, and these
studies are demarcated with a superscript in Table 1. Only 16
studies provided adefinition of the reported approach(es), either
by referring to other studies (15/16, 94%) or by offering their
own definition (1/16, 6%). This means that about half (14/30,
47%) of the studies did not cite or provide a definition for their
chosen approach, include references, or mention the theoretical
underpinnings of the design approach. Although it was the
second most reported approach, co-design was never defined
in the 6 studies that mentioned it.
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Table 1. Classification of the reported approaches.
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Reported approaches Authors Reported definition
Participatory design approach
Participatory design Peterset a [61] Yes
Participatory design (explore, approximate, refine framework) Buitenweg et a [62] Yes
Participatory design thinking and methods Terp et a [63] Yes
Participatory design (using research and development cycle) Ospina-Pinillos et al [64] Yes
User-involvement processes Buuset a [52] Yes
Participatory design process Cheng et a [65] Yes
Participatory design approach Reupert et a [66] Yes
Participatory design methods Gulliver et a [67] Not reported
Participatory design Werner-Seidler et al [68] Not reported
Participatory design process Peck et al [69] Not reported
Participatory design Povey et a [70]2 Not reported
Co-design approach
Co-design approach Yoo et al [71]2 Not reported
Iterative co-design process Chrigtieet a [72] Not reported
Co-design process Povey et a [70]2 Not reported
Co-design Torouset a [73] Not reported
Co-design Bevan Jones et a [74]2 Not reported
Human-centered co-design Hetrick et a [75]2 Not reported
User-centered approach
User-centered approach Honary et a [76] Yes
(Aligned with) person-based approach Abraham et d [77] Yes
User-centered approach Stawarz et a [78] Yes
Person-based/person-centered approach; user-centered approach Bevan Jones et al [74]2 Yes
User-centered design research Hardy et a [79]2 Not reported
Specific design methods
Design research framework Terlouw et a [80] Yes
Iterative approach informed by the ADDIE® framework Khan et d [81] Yes
UK Design Council’s Double Diamond method Hardy et a [79]2 Not reported
Agile design development/design studio methodol ogy Hetrick et a [75) Yes
Needs-affordances analysis framework Yes

Yoo et al [71]2

A uthors who reported using more than one approach.
bADDIE: Analyze, Design, Develop, Implement, and Evaluate.

Core Elements of the Design Activity

Object (Solution)

The digital technologies developed were mobile apps (15/30,
50%), web platforms (10/30, 33%), desktop apps (2/30, 7%),
virtual reality (1/30, 3%), a serious game (1/30, 3%), and a
digital comic creator (1/30, 3%). The solutionswere most often
used for applications related to anxiety and depression (8/30,

https://mental .jmir.org/2022/6/€35591

RenderX

27%), well-being (5/30, 17%), access to and quality of care
(5/30, 17%), and psychosis (4/30, 13%).

Context

Most (23/30, 77%) design activitieswere conducted exclusively
in academic environments. Some studies (5/30, 17%) mentioned
a collaboration with a private company. Two studies reported
either acollaboration with community organizations (1/30, 3%)
or public mental health services (1/30, 3%). The collaborative
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work took place within projects using participatory design (3/11,
27%), co-design (3/6, 50%), or no identifiable approach (1/8,
13%).

Process

About two-thirds of the projects adopted an iterative process
(21/30, 70%). Most of the studies (27/30, 90%) described
methods including at least 3 out of the 4 steps of the Double
Diamond framework. As one might expect, the studies that
covered fewer steps were those not reporting any identified
design approach. For 10 studies (indicated by superscript 'a in
Multimedia Appendix 1), the discover and define steps were
not clearly differentiated. The most often missing step was
deliver, which was planned but not carried out in 8 of the studies
(at the time these papers were published).

Table 2. Distribution of the explicitly mentioned actors.

Vid et a

Actors

All 30 studies mentioned that end users were involved at some
point in the process, but not necessarily in the act of designing
(Table 2). Designerswere explicitly mentioned in only 8 studies,
whereas software development companies were mentioned in
14. We know from experience that software companiesinclude
few UX designers on their teams in proportion to the number
of software engineers (eg, even in a small team of 5 software
engineers, we can find at best 1 UX designer). However, there
were no details about this in the 14 studies. A few studies
reported involving other actors such as experts (consultants,
health professionals; 8/30, 27%) and various stakeholders (eg,
advocates, philanthropists; 1/30, 3%).

Actors Explicitly mentioned in the 30 studies, n (%)
Designers 8(27)

Software development company 14 (47)

Experts (including health professionals, consultants) 8(27)

End users 30 (100)

Community of interest 1(3)

I nvolvement of Designers

Although the 30 studies sel ected addressed the concept of design
and reported a variety of human-centered design approaches,
very few explicitly mentioned the presence of designerson their
teams. Regardless of the step of the process, only 8 studies
mentioned designers, representing about 27% of all included
studies. For the 22 studies that did not mention them (74%), we
do not know whether it is because no designer was involved or
because the presence of designerswas not considered important
enough to be reported.

Looking at the few studies mentioning designersin their teams
(8/30, 27%), it is interesting to note that some designers were

explicitly present for al steps but mostly just the first three:
discover (4/8, 50%), define (3/8, 38%), and develop (7/8, 88%).
Only 1 was explicitly present for deliver. It is also interesting
to note that 3 of the 4 studies that included designers in the
discover step aso included them in the define and devel op steps,
reflecting their ongoing involvement in the process. These 3
studiesrepresented asmall proportion of the studiesthat reported
using participatory design and co-design. Overall, designers
were clearly moreinvolved in the devel op step (7/30, 23%) but
much lessinvolved here than software devel opment companies
(Table 3). Thelatter were exclusively present in this step (14/30,
47%). End userswere the most present participants at each step
of the design process (Table 3).

Table 3. Distribution of the explicitly mentioned actors according to the 4 steps of the Double Diamond (discover: n=27; define: n=27; develop: n=30;

deliver: n=17).
Actors Steps
Discover, n (%) Define, n (%) Develop, n (%) Deliver, n (%)

Designers 4(15) 3(11) 7(23) 1(6)
Software devel opment company 0(0) 0(0) 14 (47) 0(0)

Experts (including health professionals, consultants) 3(1)) 5(19) 5(17) 1(6)

End users 24 (89) 26 (96) 21 (70) 15 (88)
Community of interest 0(0) 0(0) 1(3) 1(6)

Discussion

Principal Results

In thisinitial exploratory research study, we investigated how
design is considered in e-mental health research. Our results
show that there have been attemptsto integrate human-centered
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design methods into the development of e-mental health
solutions, but they are till rare and rely very little on designers
or design research. Most reported design approaches such as
user-centered design, participatory design, and co-design are
well known and documented in the design research literature,
but most of the included studies did not rely on them. Almost
half of the included studies did not bring or report any existing
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definition of the design approach they used. Moreover, it was
not possible to link the use of an approach to its influence on
the main core elements (steps conducted through the process
or actors involved) and vice versa. The impact of each chosen
approach on the whole process is not clear, nor is the reason
behind the sel ection of aparticular approach. Thisindicatesthat
thereisalack of shareable knowledge on how design approaches
are understood, and by extension, applied in the mental health
field. This suggests that human-centered design methods are
not fully integrated in e-mental health and that reported design
approaches are still primarily used from the outside without a
deep understanding of the design culture that is needed to fully
leverage their power.

Comparison With Earlier Work

There hasbeen very little research conducted on human-centered
design methods in e-mental health and on how to guide the
design of e-mental interventions. Thabrew et al [82] highlight
the importance of active collaboration using co-design jointly
between researchers, designers, devel opers, and usersto develop
more engaging and useful interventions. The results from this
literature review show that such collaboration among all these
stakeholders remains limited throughout the design process.
While most design approaches reported were consistent with
human-centered methods stemming from the design discipline,
the choice and combination of the approaches varied greatly
across studies. Orlowski et al [83] claim that the e-mental health
devel opment process must prioritize empathy and understanding
over innovation, as proposed in participatory design and design
thinking approaches. Torous et a [14] highlight the poor
usability of mental heath apps and the lack of user-centric
design. Aryana et a [84] attempt to identify the key principles
of the design process relevant to mobile mental health. Among
the 6 principles identified, they mention “high quality user
experience,” which is closely related to user-centered design,
and an “empathic design process,” which is closely related to
participatory design and co-design, and conclude that there are
few examples of the implementation of several of these design
principlesin real-world products. Thiswas also the casefor the
identified research projects. Bakker et al [85] note that design
principles that have led to the huge success of many physical
health and social networking apps have not been utilized in the
mental health appsfield. These findings are all consistent with
our study and show that human-centered design methods are
largely underutilized and neglected when their impact could be
very important, especially on user engagement.

Limitations

This exploratory review offers significant insights into how
designisconsidered in e-mental health. We consider it to show
a fairly representative sample of the type of design-related

https://mental .jmir.org/2022/6/€35591
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research currently being conducted on the devel opment of digital
technology in mental health. We do not think that additional
studies would significantly change our main conclusions.
However, this study does not meet the criteriafor a systematic
review and hasafew limitations. First, when analyzing the core
elements of design activity, we could only rely on the
information reported in the articles, which was fairly
heterogeneous. We had to conduct several rounds of
interdisciplinary discussions among ourselves (the authors) to
ensure its best interpretation. Second, to analyze the design
process described in each study, we chose the Double Diamond
framework, which is a global reference, but other frameworks
could also be used and might yield additional results. Third, in
all the studies selected, it was difficult to understand how end
users influenced the design, especiadly in participatory
approaches. User involvement can beinformative, consultative,
or fully collaborative [86]. Orlowski et al [46] have already
concluded that it is difficult to track ongoing user participation
and clearly determine the contribution of participatory design
to the effectiveness of designed interventions.

Resear ch Implications

Good Design Comes Before Effective Science

Health technologies are uselessif they are not used, evenif they
are validated by science. We urge hedth researchers and
technology developers in e-mental hedth to consider
human-centered design methods not as the form-giving step of
a technology development process but as a comprehensive
approach integrated at an early stage in close relation to the
research strategy and vision. Researchers and technology
developers in emental health should consider systematically
hiring interaction designers, user interface designers, user
experience designers, and service designers in their teams to
fully implement the human-centered design approach they need
and then increase user engagement and technology acceptance.
They should also include co-design workshops with end users
conducted by trained designers from the beginning to the end
of the devel opment process. Design comes before science, which
means that in the realm of apps, good design is a prerequisite
for effective science.

Suggested Recommendations for Better Reporting of
Human-Centered Design Approaches

This study suggests that researchersin e-mental health may not
understand or val ue design principles enough to clearly describe
them in their manuscripts. Without claiming to define a
publication standard for reporting the design process and the
outcomes of that process, we suggest 9 recommendationsto be
considered to further motivate interest in and adoption of design
principles and human-centered design approaches (Textbox 1).
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Textbox 1. Recommendations to motivate interest in and adoption of design principles and human-centered design approaches.

Name and definition of human-centered design approaches

1. Explicitly state which human-centered design approach was used.

2. Provide a definition or, at least, a reference for each human-centered approach.
3. Explain why a human-centered design approach is chosen (for which purpose).
Implementation of the core elements of a human-centered design activity

4. Describe each of the 4 core elements: object, context, process, and actors.

5. Clearly define the steps and the methods used in the design process. |f necessary, use a framework such as the Framework for Innovation (Figure
1).

6. Explain when and to what extent actors were involved in the design process.

I nvolvement of designers

7. Indicate how many designers (not engineers or software developers) are involved.

8. Specify what design profession they practice (UX designer, interaction designer, service designer, design researcher, etc).

9. Indicate if the designers contribute on their own behalf or if they are employed by software development companies.

Fut Work Health [87]. This framework refers to the broad range of
g u!re or . _ human-centered design creative strategies that define the
Bridging the gap between design and e-mental health is our  structure, function, and form of a digital mental health with a

next research agenda We are currently developing a health  high quality of experienceintermsof user experience, scientific
intervention research framework called Design For e-Mental  vadlidity, privacy, and viability.

Acknowledgments

This work was supported in Canada by the Social Sciences and Humanities Research Council, the Chaire Diament lab at the
Université du Québec a Montréal, the Centre de recherche de I' Ingtitut universitaire en santé mentale de Montréal, and the
Fondation de I’ Institut universitaire en santé mentale de Montréal.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Classification of the included studies.
[DOCX File, 24 KB - mental_v9i6e35591 appl.docx |

References

1.  Drissi N, Ouhbi S, Janati Idrissi MA, Fernandez-L ugue L, Ghogho M. Connected mental health: systematic mapping study.
JMed Internet Res 2020 Aug 28;22(8):e19950 [FREE Full text] [doi: 10.2196/19950] [Medline: 32857055]

2. Changing directions, changing lives: the mental health strategy for Canada. Mental Health Commission of Canada. 2012.
URL: https://www.mental healthcommission.ca/wp-content/upl oads/drupal/MHStrategy  Strategy ENG.pdf [accessed
2022-05-18]

3. TorousJ, Bucci S, Bell IH, Kessing LV, Faurholt-Jepsen M, Whelan P, et al. The growing field of digital psychiatry: current
evidence and the future of apps, social media, chatbots, and virtual reality. World Psychiatry 2021 Oct;20(3):318-335
[FREE Full text] [doi: 10.1002/wps.20883] [Medline: 34505369]

4.  Golinglli D, Boetto E, Carullo G, Nuzzolese AG, Landini MP, Fantini MP. Adoption of digital technologies in health care
during the COVID-19 pandemic: systematic review of early scientific literature. JMed Internet Res 2020 Nov
06;22(11):€22280 [FREE Full text] [doi: 10.2196/22280] [Medline: 33079693]

5. TorousJ, Jan Myrick K, Rauseo-Ricupero N, Firth J. Digital mental health and COVID-19: using technology today to
accelerate the curve on access and quality tomorrow. IMIR Ment Health 2020 Mar 26;7(3):€18848 [FREE Full text] [doi:
10.2196/18848] [Medline: 32213476]

6. Donker T, Petrie K, Proudfoot J, Clarke J, Birch M, Christensen H. Smartphones for smarter delivery of mental health
programs: a systematic review. JMed Internet Res 2013;15(11):e247 [FREE Full text] [doi: 10.2196/jmir.2791] [Medline:
24240579

https://mental.jmir.org/2022/6/€35591 JMIR Ment Health 2022 | vol. 9 | iss. 6 [e35591 | p.31
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v9i6e35591_app1.docx&filename=4993bb40b3c56660a6bd6726cfe263de.docx
https://jmir.org/api/download?alt_name=mental_v9i6e35591_app1.docx&filename=4993bb40b3c56660a6bd6726cfe263de.docx
https://www.jmir.org/2020/8/e19950/
http://dx.doi.org/10.2196/19950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32857055&dopt=Abstract
https://www.mentalhealthcommission.ca/wp-content/uploads/drupal/MHStrategy_Strategy_ENG.pdf
https://doi.org/10.1002/wps.20883
http://dx.doi.org/10.1002/wps.20883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34505369&dopt=Abstract
https://www.jmir.org/2020/11/e22280/
http://dx.doi.org/10.2196/22280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33079693&dopt=Abstract
https://mental.jmir.org/2020/3/e18848/
http://dx.doi.org/10.2196/18848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32213476&dopt=Abstract
http://www.jmir.org/2013/11/e247/
http://dx.doi.org/10.2196/jmir.2791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24240579&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Vid et a

7.  Larsen ME, Huckvale K, Nicholas J, Torous J, Birrell L, Li E, et al. Using science to sell apps: evaluation of mental health
app storequality claims. NPJDigit Med 2019:18 [FREE Full text] [doi: 10.1038/s41746-019-0093-1] [Medline: 31304366]

8.  OIff M. Mobile mental health: a challenging research agenda. Eur J Psychotraumatol 2015:6:27882 [FREE Full text]
[Medline: 25994025]

9.  Torous J. Mobile telephone apps first need data security and efficacy. BJPsych Bull 2016 Apr;40(2):106-107 [EREE Full
text] [doi: 10.1192/pb.40.2.106b] [Medline: 27088000]

10. TorousJ, Raberts LW. Needed innovation in digital health and smartphone applications for mental health: transparency
and trust. JAMA Psychiatry 2017 May 01;74(5):437-438. [doi: 10.1001/jamapsychiatry.2017.0262] [Medline: 28384700]

11. La S E-menta health: promising advancements in policy, research, and practice. Healthc Manage Forum 2019
Mar;32(2):56-62. [doi: 10.1177/0840470418818583] [Medline: 30739487]

12. Lipschitz J, Miller CJ, Hogan TR, Burdick KE, Lippin-Foster R, Simon SR, et al. Adoption of mobile apps for depression
and anxiety: cross-sectional survey study on patient interest and barriers to engagement. IMIR Ment Health 2019 Jan
25;6(1):€11334 [FREE Full text] [doi: 10.2196/11334] [Medline: 30681968]

13. BirnbaumF, Lewis D, Rosen RK, Ranney ML. Patient engagement and the design of digital health. Acad Emerg Med 2015
Jun;22(6):754-756 [FREE Full text] [doi: 10.1111/acem.12692] [Medline: 25997375]

14. TorousJ, NicholasJ, Larsen ME, Firth J, Christensen H. Clinical review of user engagement with mental health smartphone
apps:. evidence, theory and improvements. Evid Based Ment Health 2018 Jun 05:116-119. [doi: 10.1136/eb-2018-102891]
[Medline: 29871870]

15. Nada C, SasC, Doherty G. Technology acceptancein mobile health: scoping review of definitions, models, and measurement.
JMed Internet Res 2020 Jul 06;22(7):€17256 [FREE Full text] [doi: 10.2196/17256] [Medline: 32628122]

16. Baume A, Muench F, Edan S, Kane JM. Objective user engagement with mental health apps: systematic search and
panel-based usage analysis. JMed I nternet Res 2019 Sep 25;21(9):€14567 [EREE Full text] [doi: 10.2196/14567] [Medline:
31573916]

17. EcclesH, Nannarone M, Lashewicz B, Attridge M, Marchand A, Aiken A, et al. Perceived effectiveness and motivations
for the use of web-based mental health programs: qualitative study. JMed Internet Res 2020 Jul 31;22(7):e16961 [FREE
Full text] [doi: 10.2196/16961] [Medline: 32735216]

18. Eysenbach G. Thelaw of attrition. JMed Internet Res 2005;7(1):e11 [FREE Full text] [doi: 10.2196/jmir.7.1.e11] [Medline:
15829473]

19. mHealth Economics - How mHealth app publishers are monetizing their apps. Research2Guidance. 2018. URL: https:/
[research2guidance.com/product/mheal th-economi cs-how-mheal th-app-publishers-are-monetizing-their-apps/ [accessed
2022-05-18]

20. Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, CurtisK, et al. Understanding and promoting effective engagement
with digital behavior changeinterventions. Am JPrev Med 2016 Nov;51(5):833-842. [doi: 10.1016/j.amepre.2016.06.015]
[Medline: 27745683]

21. PengW, Kanthawala S, Yuan S, Hussain SA. A qualitative study of user perceptions of mobile health apps. BMC Public
Health 2016 Nov 14;16(1):1158 [FREE Full text] [doi: 10.1186/s12889-016-3808-0] [Medline: 27842533]

22. Schueller SM, Neary M, O'Loughlin K, Adkins EC. Discovery of and interest in health apps among those with mental
health needs: survey and focus group study. JMed Internet Res 2018 Jun 11;20(6):€10141 [FREE Full text] [doi:
10.2196/10141] [Medline: 29891468]

23. Dragovic M, Davison S, Morgan VA, Chiu VW, Richards N, Vatskalis T, et a. ‘ Validated, easy to use and free': top three
reguests for mobile device applications (‘ apps’) from mental health consumers and clinicians. Adv Ment Health 2018 Dec
11;18(2):106-114. [doi: 10.1080/18387357.2018.1557014]

24. Technology and the future of mental health treatment. National Institute of Mental Health. 2019. URL: https://www.
nimh.nih.gov/heal th/topi cs/technol ogy-and-the-future-of -mental -heal th-treatment [accessed 2022-05-18]

25. Cardon D. Culture Numérique. Paris, France: Les Presses de Sciences Po; 2019.

26. Cumulus members: art and design universities and colleges. Cumulus Association. URL: https://cumul usassociation.org/
our-community/our-member-institutions/ [accessed 2022-05-18]

27. Carlson SE, Rees Lewis DG, Maliaka LV, Gerber EM, Easterday MW. The design risks framework: understanding
metacognition for iteration. Design Studies 2020 Sep;70:100961. [doi: 10.1016/j.destud.2020.100961]

28. Roozenburg N, Cross N. Models of the design process: integrating across the disciplines. Design Studies 1991
Oct;12(4):215-220. [doi: 10.1016/0142-694x(91)90034-t]

29. YuF, Pasinelli M, Brem A. Prototyping in theory and in practice: a study of the similarities and differences between
engineers and designers. Creat Innov Manag 2017 Nov 27;27(2):121-132 [FREE Full text] [doi: 10.1111/caim.12242]

30. RivardL, Lehoux P, Hagemeister N. Articulating care and responsibility in design: A study on the reasoning processes
guiding health innovators * care-making’ practices. Design Studies 2021 Jan; 72:100986. [doi: 10.1016/j.destud.2020.100986]

31. Dorst K. Design research: a revolution-waiting-to-happen. Design Studies 2008 Jan;29(1):4-11. [doi:
10.1016/j.destud.2007.12.001]

32. Dorst K. Design beyond design. She Ji 2019;5(2):117-127. [doi: 10.1016/j.sheji.2019.05.001]

https://mental.jmir.org/2022/6/€35591 JMIR Ment Health 2022 | vol. 9 | iss. 6 [e35591 | p.32

(page number not for citation purposes)


http://europepmc.org/abstract/MED/31304366
http://dx.doi.org/10.1038/s41746-019-0093-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304366&dopt=Abstract
http://europepmc.org/abstract/MED/25994025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25994025&dopt=Abstract
https://www.cambridge.org/core/product/identifier/S2056469400001716/type/journal_article
https://www.cambridge.org/core/product/identifier/S2056469400001716/type/journal_article
http://dx.doi.org/10.1192/pb.40.2.106b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27088000&dopt=Abstract
http://dx.doi.org/10.1001/jamapsychiatry.2017.0262
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28384700&dopt=Abstract
http://dx.doi.org/10.1177/0840470418818583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30739487&dopt=Abstract
http://mental.jmir.org/2019/1/e11334/
http://dx.doi.org/10.2196/11334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30681968&dopt=Abstract
http://dx.doi.org/10.1111/acem.12692
http://dx.doi.org/10.1111/acem.12692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25997375&dopt=Abstract
http://dx.doi.org/10.1136/eb-2018-102891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29871870&dopt=Abstract
https://www.jmir.org/2020/7/e17256/
http://dx.doi.org/10.2196/17256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32628122&dopt=Abstract
https://www.jmir.org/2019/9/e14567/
http://dx.doi.org/10.2196/14567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31573916&dopt=Abstract
https://www.jmir.org/2020/7/e16961/
https://www.jmir.org/2020/7/e16961/
http://dx.doi.org/10.2196/16961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32735216&dopt=Abstract
http://www.jmir.org/2005/1/e11/
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
https://research2guidance.com/product/mhealth-economics-how-mhealth-app-publishers-are-monetizing-their-apps/
https://research2guidance.com/product/mhealth-economics-how-mhealth-app-publishers-are-monetizing-their-apps/
http://dx.doi.org/10.1016/j.amepre.2016.06.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745683&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3808-0
http://dx.doi.org/10.1186/s12889-016-3808-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27842533&dopt=Abstract
http://www.jmir.org/2018/6/e10141/
http://dx.doi.org/10.2196/10141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29891468&dopt=Abstract
http://dx.doi.org/10.1080/18387357.2018.1557014
https://www.nimh.nih.gov/health/topics/technology-and-the-future-of-mental-health-treatment
https://www.nimh.nih.gov/health/topics/technology-and-the-future-of-mental-health-treatment
https://cumulusassociation.org/our-community/our-member-institutions/
https://cumulusassociation.org/our-community/our-member-institutions/
http://dx.doi.org/10.1016/j.destud.2020.100961
http://dx.doi.org/10.1016/0142-694x(91)90034-t
https://doi.org/10.1111/caim.12242
http://dx.doi.org/10.1111/caim.12242
http://dx.doi.org/10.1016/j.destud.2020.100986
http://dx.doi.org/10.1016/j.destud.2007.12.001
http://dx.doi.org/10.1016/j.sheji.2019.05.001
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Vid et a

33. Dorst K, Dijkhuis J. Comparing paradigms for describing design activity. Design Studies 1995 Apr;16(2):261-274. [doi:
10.1016/0142-694x(94)00012-3]

34. Temstem. Reframing Studio. 2013. URL : https.//www.reframingstudio.com/projects/temstem [accessed 2022-05-12]

35. International Association of Societies of Design Research. 2018. URL : https://iasdr.net/ [accessed 2022-05-18]

36. The Double Diamond: A universally accepted depiction of the design process. Design Council. 2019. URL : https://www.
designcouncil.org.uk/our-work/news-opini on/doubl e-diamond-universal ly-accepted-depi ction-design-process/ [accessed
2022-06-02]

37. Moggridge B. Designing Interactions. Cambridge, MA: MIT Press; 2006.

38. Norman D. The Design of Everyday Things. New York, NY: Basic Books; 2013.

39. Nielsen J. Designing Web Usability: The Practice of Simplicity. Indianapolis, IN: New Riders; 1999.

40. Garrett JJ. The Elements of User Experience: User-Centered Design for the Web and Beyond. Berkeley, CA: New Riders;
2011.

41. Lalemand C. Méthodes de Design UX : 30 Méthodes Fondamentales Pour Concevoir des Expériences Optimales. Paris,
France: Eyrolles; 2018.

42. Brown T. Design thinking. Harv Bus Rev 2008;86(6):84-92. [Medline: 18605031]

43. Ku B, Lupton E. Health Design Thinking: Creating Products and Services for Better Health. Cambridge, MA: MIT Press;
2020.

44. Sundblad Y. UTOPIA: Participatory design from Scandinaviato the world. 2010 Presented at: | FIP Conference on History
of Nordic Computing; 2010; Stockholm.

45. Dekker MR, Williams AD. The use of user-centered participatory design in serious games for anxiety and depression.
Games Health J 2017 Dec;6(6):327-333. [doi: 10.1089/g4h.2017.0058] [Medline: 28956617]

46. Orlowski SK, Lawn S, Venning A, Winsall M, Jones GM, Wyld K, et a. Participatory research as one piece of the puzzle:
asystematic review of consumer involvement in design of technol ogy-based youth mental health and well-being interventions.
JMIR Hum Factors 2015;2(2):e12 [EREE Full text] [doi: 10.2196/humanfactors.4361] [Medline: 27025279]

47. Sanders EB, Stappers PJ. Co-creation and the new landscapes of design. CoDesign 2008 Mar;4(1):5-18. [doi:
10.1080/15710880701875068]

48. Manzini E. hen Everybody Designs: An Introduction to Design for Social Innovation. Cambridge, MA: MIT Press; 2015.

49. Grant M, Booth A. A typology of reviews: an analysis of 14 review types and associated methodologies. Health Info Libr
J 2009 Jun;26(2):91-108 [FREE Full text] [doi: 10.1111/j.1471-1842.2009.00848.x] [Medline: 19490148]

50. Cooper ID. What isamapping study? JMed Libr Assoc 2016 Jan;104(1):76-78 [FREE Full text] [doi:
10.3163/1536-5050.104.1.013] [Medline: 26807058]

51. Belur J, Tompson L, Thornton A, Simon M. Interrater reliability in systematic review methodology: exploring variationin
coder decision-making. Sociol Methods Res 2018 Sep 24;50(2):837-865. [doi: 10.1177/0049124118799372]

52. BuusN, Juel A, Haskelberg H, Frandsen H, Larsen JLS, River J, et a. User involvement in developing the MY PLAN
mobile phone safety plan app for peoplein suicidal crisis: case study. IMIR Ment Health 2019 Apr 16;6(4):€11965 [FREE
Full text] [doi: 10.2196/11965] [Medline: 30990456]

53. BaronKG, Duffecy J, Reid K, Begale M, Caccamo L . Technology-assisted behavioral intervention to extend sleep duration:
development and design of the Sleep Bunny mobile app. IMIR Ment Health 2018 Jan 10;5(1):e3 [FREE Full text] [doi:
10.2196/mental.8634] [Medline: 29321122]

54. Doherty K, Barry M, Marcano-Belisario J, Arnaud B, Morrison C, Car J, et al. A mobile app for the self-report of
psychological well-being during pregnancy (BrightSelf): qualitative design study. IMIR Ment Health 2018 Nov
27;5(4):e10007 [FREE Full text] [doi: 10.2196/10007] [Medline: 30482742]

55.  Hoffmann D, Rask CU, Hedman-L agerl6f E, Ljotsson B, Frostholm L. Development and feasibility testing of
internet-delivered acceptance and commitment therapy for severe health anxiety: pilot study. IMIR Ment Health 2018 Apr
06;5(2):€28 [FREE Full text] [doi: 10.2196/mental.9198] [Medline: 29625957]

56. ljaz K, Ahmadpour N, Naismith SL, Calvo RA. An immersive virtual reality platform for assessing spatial navigation
memory in predementia screening: feasibility and usability study. IMIR Ment Health 2019 Sep 03;6(9):€13887 [FREE Full
text] [doi: 10.2196/13887] [Medline: 31482851]

57. Lim MH, Rodebaugh TL, Eres R, Long KM, Penn DL, Gleeson JFM. A pilot digital intervention targeting lonelinessin
youth mental health. Front Psychiatry 2019;10:604 [FREE Full text] [doi: 10.3389/fpsyt.2019.00604] [Medline: 31507469]

58. Rickard N, Arjmand H, Bakker D, Seabrook E. Development of amobile phone app to support self-monitoring of emotional
well-being: amental health digital innovation. IMIR Ment Health 2016 Nov 23;3(4):e49 [FREE Full text] [doi:
10.2196/mental.6202] [Medline: 27881358]

59. ThomasN, Farhall J, Foley F, Leitan ND, Villagonzalo K, Ladd E, et al. Promoting personal recovery in people with
persisting psychotic disorders: development and pilot study of anovel digital intervention. Front Psychiatry 2016;7:196
[FREE Full text] [doi: 10.3389/fpsyt.2016.00196] [Medline: 28066271]

60. TiburcioM, LaraMA, Aguilar AA, Fernandez M, Martinez VN, Sanchez A. Web-based intervention to reduce substance
abuse and depressive symptomsin Mexico: devel opment and usability test. IMIR Ment Health 2016 Sep 29;3(3):e47 [FREE
Full text] [doi: 10.2196/mental.6001] [Medline: 27687965]

https://mental.jmir.org/2022/6/€35591 JMIR Ment Health 2022 | vol. 9 | iss. 6 [e35591 | p.33

(page number not for citation purposes)


http://dx.doi.org/10.1016/0142-694x(94)00012-3
https://www.reframingstudio.com/projects/temstem
https://iasdr.net/
https://www.designcouncil.org.uk/our-work/news-opinion/double-diamond-universally-accepted-depiction-design-process/
https://www.designcouncil.org.uk/our-work/news-opinion/double-diamond-universally-accepted-depiction-design-process/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18605031&dopt=Abstract
http://dx.doi.org/10.1089/g4h.2017.0058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28956617&dopt=Abstract
http://humanfactors.jmir.org/2015/2/e12/
http://dx.doi.org/10.2196/humanfactors.4361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27025279&dopt=Abstract
http://dx.doi.org/10.1080/15710880701875068
https://doi.org/10.1111/j.1471-1842.2009.00848.x
http://dx.doi.org/10.1111/j.1471-1842.2009.00848.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19490148&dopt=Abstract
http://europepmc.org/abstract/MED/26807058
http://dx.doi.org/10.3163/1536-5050.104.1.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26807058&dopt=Abstract
http://dx.doi.org/10.1177/0049124118799372
https://mental.jmir.org/2019/4/e11965/
https://mental.jmir.org/2019/4/e11965/
http://dx.doi.org/10.2196/11965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30990456&dopt=Abstract
http://mental.jmir.org/2018/1/e3/
http://dx.doi.org/10.2196/mental.8634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29321122&dopt=Abstract
https://mental.jmir.org/2018/4/e10007/
http://dx.doi.org/10.2196/10007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30482742&dopt=Abstract
http://mental.jmir.org/2018/2/e28/
http://dx.doi.org/10.2196/mental.9198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29625957&dopt=Abstract
https://mental.jmir.org/2019/9/e13887/
https://mental.jmir.org/2019/9/e13887/
http://dx.doi.org/10.2196/13887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31482851&dopt=Abstract
https://doi.org/10.3389/fpsyt.2019.00604
http://dx.doi.org/10.3389/fpsyt.2019.00604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31507469&dopt=Abstract
http://mental.jmir.org/2016/4/e49/
http://dx.doi.org/10.2196/mental.6202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27881358&dopt=Abstract
https://dx.doi.org/10.3389/fpsyt.2016.00196
http://dx.doi.org/10.3389/fpsyt.2016.00196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28066271&dopt=Abstract
http://mental.jmir.org/2016/3/e47/
http://mental.jmir.org/2016/3/e47/
http://dx.doi.org/10.2196/mental.6001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27687965&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Vid et a

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Peters D, Deady M, Glozier N, Harvey S, Calvo RA. Worker preferences for a mental health app within male-dominated
industries: participatory study. IMIR Ment Health 2018 Apr 25;5(2):e30 [FREE Full text] [doi: 10.2196/mental.8999]
[Medline: 29695371]

Buitenweg DC, BongersIL, van de Mheen D, van OersHA, van Nieuwenhuizen C. Cocreative development of the QoL-ME:
avisual and personalized quality of life assessment app for people with severe mental health problems. IMIR Ment Health
2019 Mar 28;6(3):€12378 [FREE Full text] [doi: 10.2196/12378] [Medline: 30920381]

Terp M, Jargensen R, Laursen BS, Mainz J, Bjgrnes CD. A smartphone app to foster power in the everyday management
of living with schizophrenia: qualitative analysisof young adults' perspectives. IMIR Ment Health 2018 Oct 01;5(4):€10157
[FREE Full text] [doi: 10.2196/10157] [Medline: 30274966]

Ospina-Pinillos L, Davenport TA, Navarro-MancillaAA, Cheng VWS, Cardozo Alarcon AC, Rangel AM, et al. Involving
end users in adapting a Spanish version of aweb-based mental health clinic for young people in Colombia: exploratory
study using participatory design methodologies. IMIR Ment Health 2020 Feb 08;7(2):€15914 [FREE Full text] [doi:
10.2196/15914] [Medline: 32027313]

Cheng VWS, Davenport TA, Johnson D, VellaK, Mitchell J, Hickie IB. An app that incorporates gamification, mini-games,
and socia connection toimprove men's mental health and well-being (MindMax): participatory design process. IMIR Ment
Health 2018 Nov 19;5(4):€11068 [FREE Full text] [doi: 10.2196/11068] [Medline: 30455165]

Reupert A, Bartholomew C, Cuff R, Foster K, Matar J, Maybery DJ, et al. An onlineintervention to promote mental health
and wellbeing for young adults whose parents have mental illness and/or substance use problems: theoretical basis and
intervention description. Front Psychiatry 2019:10:59. [doi: 10.3389/fpsyt.2019.00059] [Medline: 30828308]

Gulliver A, Bennett K, Bennett A, Farrer LM, Reynolds J, Griffiths KM. Privacy issues in the development of a virtua
mental health clinic for university students: a qualitative study. IMIR Ment Health 2015 Mar 31;2(1):€9 [FREE Full text]
[doi: 10.2196/mental .4294] [Medline: 26543915]

Werner-Seidler A, O'Dea B, Shand F, Johnston L, Frayne A, Fogarty AS, et a. A smartphone app for adolescents with
sleep disturbance: development of the Sleep Ninja. IMIR Ment Health 2017 Jul 28;4(3):e28 [FREE Full text] [doi:
10.2196/mental.7614] [Medline: 28754651]

Peck CE, Lim MH, Purkiss M, Foley F, Hopkins L, Thomas N. Development of alived experience-based digital resource
for adigitally-assisted peer support program for young people experiencing psychosis. Front Psychiatry 2020:11:635 [FREE
Full text] [doi: 10.3389/fpsyt.2020.00635] [Medline: 32714223]

Povey J, Sweet M, Nagel T, MillsPPJR, Stassi CP, Puruntatameri AMA, et a. Drafting the Aboriginal and Islander Mental
Health Initiative for Youth (AIMhi-Y') app: results of aformative mixed methods study. Internet Interv 2020 Sep;21:100318.
[doi: 10.1016/j.invent.2020.100318] [Medline: 32477884]

Yoo DW, Birnbaum ML, Van Meter AR, Ali AF, Arenare E, Abowd GD, et a. Designing a clinician-facing tool for using
insights from patients social media activity: iterative co-design approach. IMIR Ment Health 2020 Aug 12;7(8):€16969
[FREE Full text] [doi: 10.2196/16969] [Medline: 32784180]

Chrigtie GI, Shepherd M, Merry SN, Hopkins S, Knightly S, Stasiak K. Gamifying CBT to deliver emotional health treatment
to young people on smartphones. Internet I nterv 2019 Dec;18:100286 [FREE Full text] [doi: 10.1016/j.invent.2019.100286]
[Medline: 31890633]

Torous J, Wisniewski H, Bird B, Carpenter E, David G, Elgjalde E, et al. Creating adigital health smartphone app and
digital phenotyping platform for mental health and diverse healthcare needs: an interdisciplinary and collaborative approach.
J Technol Behav Sci 2019 Apr 27;4(2):73-85 [FREE Full text] [doi: 10.1007/s41347-019-00095-w]

Bevan Jones R, Thapar A, Rice F, Beeching H, Cichosz R, Mars B, et a. A web-based psychoeducational intervention for
adolescent depression: design and development of MoodHwb. IMIR Ment Health 2018 Feb 15;5(1):€13 [EREE Full text]
[doi: 10.2196/mental.8894] [Medline: 29449202]

Hetrick SE, Robinson J, Burge E, Blandon R, Mobilio B, Rice SM, et a. Youth codesign of amabile phone app to facilitate
self-monitoring and management of mood symptomsin young people with major depression, suicidal ideation, and self-harm.
JMIR Ment Health 2018 Jan 23;5(1):€9 [FREE Full text] [doi: 10.2196/mental.9041] [Medline: 29362208]

Honary M, Fisher NR, McNaney R, Lobban F. A web-based intervention for relatives of people experiencing psychosis or
bipolar disorder: design study using a user-centered approach. IMIR Ment Health 2018;5(4):€11473 [FREE Full text] [doi:
10.2196/11473] [Medline: 30530457]

Abraham TH, Marchant-Miros K, McCarther MB, Craske MG, Curran GM, Kearney LK, et a. Adapting coordinated
anxiety learning and management for veterans affairs community-based outpatient clinics: iterative approach. IMIR Ment
Health 2018 Aug 22;5(3):€10277 [FREE Full text] [doi: 10.2196/10277] [Medline: 30135051]

Stawarz K, Preist C, Tallon D, Wiles N, Kessler D, Turner K, et al. Design considerations for the integrated delivery of
cognitive behavioral therapy for depression: user-centered design study. IMIR Ment Health 2020 Sep 03;7(9):€15972
[FREE Full text] [doi: 10.2196/15972] [Medline: 32880580]

Hardy A, Wojdecka A, West J, Matthews E, Golby C, Ward T, et al. How inclusive, user-centered design research can
improve psychological therapies for psychosis: development of SlowMo. IMIR Ment Health 2018 Dec 05;5(4):€11222
[FREE Full text] [doi: 10.2196/11222] [Medline: 30518514]

https://mental.jmir.org/2022/6/€35591 JMIR Ment Health 2022 | vol. 9 | iss. 6 [e35591 | p.34

(page number not for citation purposes)


http://mental.jmir.org/2018/2/e30/
http://dx.doi.org/10.2196/mental.8999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29695371&dopt=Abstract
https://mental.jmir.org/2019/3/e12378/
http://dx.doi.org/10.2196/12378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30920381&dopt=Abstract
https://mental.jmir.org/2018/4/e10157/
http://dx.doi.org/10.2196/10157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30274966&dopt=Abstract
https://mental.jmir.org/2020/2/e15914/
http://dx.doi.org/10.2196/15914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32027313&dopt=Abstract
https://mental.jmir.org/2018/4/e11068/
http://dx.doi.org/10.2196/11068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30455165&dopt=Abstract
http://dx.doi.org/10.3389/fpsyt.2019.00059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30828308&dopt=Abstract
https://mental.jmir.org/2015/1/e9/
http://dx.doi.org/10.2196/mental.4294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26543915&dopt=Abstract
https://mental.jmir.org/2017/3/e28/
http://dx.doi.org/10.2196/mental.7614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28754651&dopt=Abstract
https://doi.org/10.3389/fpsyt.2020.00635
https://doi.org/10.3389/fpsyt.2020.00635
http://dx.doi.org/10.3389/fpsyt.2020.00635
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32714223&dopt=Abstract
http://dx.doi.org/10.1016/j.invent.2020.100318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32477884&dopt=Abstract
https://mental.jmir.org/2020/8/e16969/
http://dx.doi.org/10.2196/16969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32784180&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(19)30030-2
http://dx.doi.org/10.1016/j.invent.2019.100286
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31890633&dopt=Abstract
http://paperpile.com/b/Wli0t2/DTKZ
http://dx.doi.org/10.1007/s41347-019-00095-w
https://mental.jmir.org/2018/1/e13/
http://dx.doi.org/10.2196/mental.8894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29449202&dopt=Abstract
http://mental.jmir.org/2018/1/e9/
http://dx.doi.org/10.2196/mental.9041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29362208&dopt=Abstract
https://mental.jmir.org/2018/4/e11473/
http://dx.doi.org/10.2196/11473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30530457&dopt=Abstract
https://mental.jmir.org/2018/3/e10277/
http://dx.doi.org/10.2196/10277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30135051&dopt=Abstract
https://mental.jmir.org/2020/9/e15972/
http://dx.doi.org/10.2196/15972
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32880580&dopt=Abstract
https://mental.jmir.org/2018/4/e11222/
http://dx.doi.org/10.2196/11222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30518514&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Vid et a

80.

81.

82.

83.

85.

86.

87.

Terlouw G, van 't Veer JT, Prins JT, Kuipers DA, Pierie JEN. Design of adigital comic creator (It's Me) to facilitate social
skillstraining for children with autism spectrum disorder: design research approach. IMIR Ment Health 2020 Jul
10;7(7):€17260 [FREE Full text] [doi: 10.2196/17260] [Medline: 32673273]

Khan A, Shrivastava R, Tugnawat D, Singh A, Dimidjian S, Patel V, et a. Design and devel opment of a digital program
for training non-specialist health workers to deliver an evidence-based psychological treatment for depression in primary
carein India. J Technol Behav Sci 2020 Dec;5(4):402-415. [doi: 10.1007/s41347-020-00154-7] [Medline: 34150992]
Thabrew H, Fleming T, Hetrick S, Merry S. Co-design of ehealth interventions with children and young people. Front
Psychiatry 2018;9:481 [FREE Full text] [doi: 10.3389/fpsyt.2018.00481] [Medline: 30405450]

Orlowski S, Matthews B, Bidargaddi N, Jones G, Lawn S, Venning A, et al. Mental health technologies: designing with
consumers. JIMIR Hum Factors 2016 Jan 28;3(1):e4 [FREE Full text] [doi: 10.2196/humanfactors.4336] [Medline: 27026210]
Aryana B, Brewster L, Nocera JA. Design for mobile mental health: an exploratory review. Health Technol 2018 Oct
27,9(4):401-424. [doi: 10.1007/s12553-018-0271-1]

Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental health smartphone apps: review and evidence-based
recommendations for future developments. IMIR Ment Health 2016;3(1):e7 [FREE Full text] [doi: 10.2196/mental.4984]
[Medline: 26932350]

Scariot CA, Heemann A, Padovani S. Understanding the collaborative-participatory design. Work 2012;41 Suppl 1:2701-2705.
[doi: 10.3233/WOR-2012-0656-2701] [Medline: 22317129]

Via S, Boudhrad S. Design for E-Mental Health: Toward a New Health Intervention Research Approach. In: Revolutions
in Product Design for Healthcare. Singapore: Springer; 2022.

Edited by J Torous; submitted 09.12.21; peer-reviewed by D Barron, P Matthews, P Whelan; comments to author 26.01.22; revised
version received 22.03.22; accepted 19.04.22; published 07.06.22.

Please cite as:

\Vial S, Boudhraa S, Dumont M

Human-Centered Design Approachesin Digital Mental Health Interventions: Exploratory Mapping Review
JMIR Ment Health 2022;9(6):€35591

URL: https://mental.jmir.org/2022/6/€35591

doi: 10.2196/35591

PMID: 35671081

©Stéphane Vial, Sana Boudhrad, Mathieu Dumont. Originaly published in IMIR Mental Headlth (https.//mental.jmir.org),
07.06.2022. 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 IMIR Mental Health, is properly cited. The complete bibliographic information, a
link to the original publication on https://mental .jmir.org/, aswell as this copyright and license information must be included.

https://mental.jmir.org/2022/6/€35591 JMIR Ment Health 2022 | vol. 9 | iss. 6 [e35591 | p.35

RenderX

(page number not for citation purposes)


https://mental.jmir.org/2020/7/e17260/
http://dx.doi.org/10.2196/17260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32673273&dopt=Abstract
http://dx.doi.org/10.1007/s41347-020-00154-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34150992&dopt=Abstract
https://dx.doi.org/10.3389/fpsyt.2018.00481
http://dx.doi.org/10.3389/fpsyt.2018.00481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30405450&dopt=Abstract
http://humanfactors.jmir.org/2016/1/e4/
http://dx.doi.org/10.2196/humanfactors.4336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27026210&dopt=Abstract
http://dx.doi.org/10.1007/s12553-018-0271-1
http://mental.jmir.org/2016/1/e7/
http://dx.doi.org/10.2196/mental.4984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26932350&dopt=Abstract
http://dx.doi.org/10.3233/WOR-2012-0656-2701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22317129&dopt=Abstract
https://mental.jmir.org/2022/6/e35591
http://dx.doi.org/10.2196/35591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35671081&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Letter to the Editor

Eckardt

Urgency for Digital Technologies to Support Caregivers. Comment
on “Telehealth-Based Psychoeducation for Caregivers: The Family
Intervention in Recent-Onset Schizophrenia Treatment Study”

Jens Peter Eckardt', BA, MSc
Bedre Psykiatri Research Unit, Copenhagen, Denmark

Corresponding Author:

Jens Peter Eckardt, BA, MSc
Bedre Psykiatri Research Unit
Laederstraede 34, 4
Copenhagen, 1201

Denmark

Phone: 45 28943288

Email: jp-mail @hotmail.com

Related Article:

Comment on: http://www.jmir.orq/2022/4/e32492/

(JMIR Ment Health 2022;9(6):e40147) doi:10.2196/40147
KEYWORDS

schizophrenia; family psychoeducation; caregiver burden; recent-onset schizophrenia; telehealth

| read with great interest the article “Telehealth-Based
Psychoeducation for Caregivers: The Family Intervention in
Recent-Onset Schizophrenia Treatment Study” by Mueser et a

[1].

First, | would like to congratulate the authors for raising
awareness of telehealth-based psychoeducation for informal
caregivers of people with mental illness. The results of their
study present important understandings and hope for continued
progress in the web-based delivery of valuable family
interventionswithin thefield of psychiatry. Although this study
did not show the family psychoeducation intervention to be
advantageous at the level of exposure reached, explorations of
future caregiver-focused, telehealth-based interventions in
mental health are still needed.

Aswelook toward future devel opment in working with families
and informal caregivers of people with mental illness, digital
innovations, applications, and advancements in web-based
interventions [2] suggest the importance of supporting more
research, strategies, and exploration of sufficient and continuous
caregiver engagement and involvement. Such approaches are
critically desired and have the potential to engage moreinformal
caregivers and families in a cost- and time-effective manner,
offer prospects for online social networking, and provide more
elasticity in informal caregiver decisions of where, when, and

https://mental .jmir.org/2022/6/e40147

how they choose to be involved with the intervention or
application. Additionally, such innovations could make mental
health resource allocation less challenging.

Compared to patient groups, tel ehealth-based interventions with
family groups have been limited [3] despite the extensive
existing quality research on family engagement and the
effectiveness of family interventions in mental health services
[4]. The findings of Mueser et a [1] imply that digital
technology and engagement strategies can be used successfully
to meet the needs of informal caregivers and families for
psychoeducation and network support throughout aconsiderable
geographical area and, therefore, have the potential to fill a
significant gap in delivering high-quality interventions and
support toinformal caregivers of people with mental illness[5].

In light of accelerating digital interventions within the field of
psychiatry, | call onthe research community to also draw more
attention to the potential of telehealth-based psychoeducation
for informal caregivers of people with mental illness. With the
expected growth in the caregiver population coupled with
significant caregiver needs and demands for help and support,
notwithstanding those who are unable to join or have no access
to these mental health services or best practices, taking
advantage of the future potential of digital technologies and
interventions for caregiversisinevitable.
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Abstract

Background: Due to the COVID-19 pandemic, the Czech population experienced a second lockdown lasting for about half a
year, restricting free movement and imposing social isolation. However, it is not known whether theimpact of thislong lockdown
resulted in habituation to the adverse situation or in the traumati zation of the Czech population, and whether the mediaand specific
media use contributed to these effects.

Objective: Theaim of this study was to elucidate the effect of the long lockdown on the mental health of the Czech population,
and the role of exposure to COVID-19 news reports and specific forms of media news use in mental health.

Methods: We conducted two consecutive surveys in the early (November 2020) and late (March/April 2021) phases of the
nationwide lockdown on the same nationally representative group of Czech adults (N=1777) participating in alongitudinal panel
study.

Results: Our findings showed that the self-reported symptoms of anxiety and depression increased in the second observation
period, confirming the negative effect of the pandemic lockdown asit unfolded, suggesting that restrictive measures and continuous
exposure to a collective stressor did not result in the strengthening of resilience but rather in ongoing traumatization. The results
also suggest anegativerole of the media's coverage of the COVID-19 pandemic in mental health during the early, and particularly
late, phases of the lockdown. Furthermore, we found several risk and protective factors of specific media news use. The media
practice in news consumption connected to social media use was the strongest predictor of exacerbated mental health symptoms,
particularly in the late phase of the lockdown. Moreover, news media use characterized by internalization of information learned
from the news, as well as negative attitudes toward media news, were associated with higher levels of anxiety and depression.
Conversely, the use of infotainment, together with an in-depth and contextual style of reading news articles, were related to
improvement of mental health.

Conclusions: Our study showed that the long lockdown resulted in traumati zation rather than habituation, and in more pronounced
effects (both negative and positive) of mediausein mental health.

(IMIR Ment Health 2022;9(6):€36050) doi:10.2196/36050

https://mental .jmir.org/2022/6/e36050 JMIR Ment Health 2022 | vol. 9 | iss. 6 [€36050 | p.38
(page number not for citation purposes)


mailto:dominika.grygarova@nudz.cz
http://dx.doi.org/10.2196/36050
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

KEYWORDS

Grygarova et al

mental health; COVID-19; lockdown; media use; anxiety; depression; nationally representative data; survey; longitudinal study;
pandemic; social isolation; social media; psychological trauma; mental stress, media news

Introduction

The Role of Media Use During the COVID-19
Pandemic in Mental Health

Astheglobal COVID-19 pandemic has gradually evolved since
its inception early in 2020, it has been increasingly apparent
that it constitutes not only an unprecedented epidemiological
and medical emergency but also amajor psychological, social,
and political problem. Since the outbreak of the epidemic,
numerous studies have examined itsimpact on measures of the
mental health and well-being of the populations of many
countries [1], including Czechia[2].

Early on, it was also recognized that perception of the pandemic
and itsimpact on mental well-being wereto asubstantial extent
determined by the ways the media covered the course of the
epidemic [3,4]. To date, research on media use in relation to
mental health hasfocused primarily on the exposureto traumatic
news and the use of social media. Previous research established
that exposure to media reporting of traumatic events such as
terrorist attacks or wars exacerbates subjective measures of
mental health, particularly posttraumatic stressdisorder, anxiety,
and depressive symptoms[5-8]. Analogous resultswere obtained
in research examining the media effects in nonclinical
populationsin the context of the COVID-19 pandemic. Several
studies analyzed participants’ subjective measures of mental
health in relation to certain aspects of their news consumption,
primarily exposureto newsreports or specifically to COVID-19
news reports [9-13]. Another large group of studies examined
the use of social media [14-16]. Across these studies, higher
frequencies of both news consumption and social media use
were consistently found as factors connected to (self-reported)
poorer mental health.

Theinherent limitation of this body of research may be related
tothefact that it examined the effects of only one or two chosen
indicators of mediause. Therefore, someimportant information
on specific media effects on mental health, as well as internal
rel ationships between particular dimensions of mediabehavior,
may be lacking. Hence, when potentially adverse effects of
media use on mental health are reduced to only one dimension
of media behavior (such as the exposure to news reports),
erroneous generalizations may ensue (eg, media news
consumption as such is solely harmful to mental health).

In media theory, analogous limitations of the dominant
guantitative approach to media research have been identified
by the media repertoires approach [17]. This theory criticizes
traditional media research methodology for being descriptive
of only one single studied media type, thereby not being able
to adequately analyze peopl€e's actual everyday practices. In
contrast, the media repertoires approach aims at studying
individual patterns of media use, including a composition of
different mediatypes or technologies, different content, the way
they are consumed, and how these repertoires are interrelated
[18]. In the context of the COVID-19 pandemic, Pahayahay et

https://mental .jmir.org/2022/6/€36050

al [19] used this approach to assess both the harms and benefits
of screen media use as a coping mechanism for self-isolation.
However, it isstill unknown whether some forms of medianews
use have the potentia to positively impact mental well-being
or offer apossible remedy for “ safer” media news use. Such an
understanding is crucial in terms of developing
recommendations for media coverage of a crisis and in terms
of media hygiene recommendations for media users.

To address this gap, we decided to relate subjective measures
of mental health to more realistic and comprehensive media
news use patterns extracted from our data. Therefore, we
performed a representative survey covering two periods of the
pandemic lockdown, taking into account anumber of indicators
of media behavior, namely the total time of media news
consumption, type of news content, frequency of social media
use asasource of information, type of media, category of media
(eg, public, commercial, antisystem), level of detail to which
the newsisread (eg, only headlines, full newsarticles), reading
comments in discussions below news articles, subjective
attitudes to the media, perceived stress from the media, and
internalization of medianews. Inspired by the mediarepertoires
approach, wewerefurther interested in whether thereisalatent
structure behind these forms of media use that would revesl
interrelated practices of media news use, and whether some of
them arerisk or protective factors for mental health.

COVID-19 and its M edia Representationsas a
Dynamic Stressor

At least as of late spring 2020, it become apparent that the
COVID-19 pandemic represented a dynamically evolving
stressor, and that the context of potential media impacts on
mental health were changing over time in response to both
global and locally specific patterns of pandemic devel opment
and the societal response to it. The next step in understanding
therole of the mediain the COVID-19 crisis was to determine
whether media coverage of the COVID-19 pandemic played
the same role in mental health of the population during the
different phases of the pandemic to determine whether media
representations of the pandemic represent a dynamic stressor.
In addition, comparing associations between other specific
media practices and mental health intwo different phaseswould
reveal the dynamic aspect of their negative/positive role in
mental health. To the best of our knowledge, no previous
research has examined the link between media news use and
mental health in a longitudinal design on a representative
sample. We set out to examine associations between mental
health (depression, anxiety) and mediausein apopulation-level
representative survey using a longitudinal design, collecting
responses in two subsequent waves from the same group of
participants in Czechia.

The first wave of our survey took place at the beginning of
November 2020, the second week after a second nationwide
lockdown was announced, imposing social isolation; restriction
of free movement; and the closure of schoals, restaurants, and
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most shops. Thelockdown was declared when Czechiabecame
the worst affected country in the world, with the highest per
capitaincidence and mortality related to COVID-19 (Figure 1)
[20]. The epidemiological situation deteriorated after the
summer of 2020, when amost al protective measures
maintained after the first nationwide lockdown in the spring of
2020 were abandoned to an extent without parallel elsewhere.
Therefore, thefirst wave of our survey took place at the highest
point of the crisis, in the week when the highest daily incidence
had been reached with 15,726 newly reported cases, and the
daily mortality count reached its peak with 261 reported fatalities
[20]. The second wave of the survey took place at the end of
March and beginning of April 2021, about 2 weeks after the
peak of thethird wave and roughly 5 months since the beginning
of the lockdown in November 2020, with only a brief release
of restrictive measures during a slight decline in the epidemic
in December 2020. During the week of our second survey, the

Grygarova et al

highest daily incidence of the second wave had been reached,
with 8664 newly reported cases, and the daily mortality count
reached its peak with the 218 reported fatalities (Figure 1) [20].
Together, our survey covered two periods of maximal pandemic
outbreak, characterized by comparable objective measures of
the pandemic situation (extreme daily incidence and mortality);
although the epidemiological situation was dightly more
favorable in the second wave of the survey, this was not the
case for the social climate and public mood.

Therefore, compared to previous longitudina studies that
examined the changein mental health between the period before
and during the COVID-19 pandemic [21], or the effect of a
nationwide lockdown lasting 1 or 2 months [22], the design of
our study alowed us to observe the effect of a continuous
5-month-long lockdown spanning a continuing public health
and social crisis.

Figure 1. Visualization of daily new confirmed COVID-19 cases per million people in Czechia. In comparison to surrounding countries (Poland,
Germany, Austria, Slovakia) and Italy, Czechia was the worst affected European country at the peak of the first wave of the COVID-19 pandemic.

Visualization and data retrieved from Johns Hopkins University [20].
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Aims of the Research

Thefirst aim of our study was to compare the levels of anxiety
and depression of the Czech population between the early and
late phases of the COVID-19 lockdown. We hypothesized that
the continuing influx of traumatic news, along with the negative
impact of long-term uncertainty, possibleincreasing frustration,
and resistance toward government measures will result in an
increase in self-reported symptoms of anxiety and depression.
Second, we were interested in whether consumption of media
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coverage of COVID-19 played a role in mental health and
whether/how it changed between the two observation periods.
The third aim wasto specify more complex mediause practices
and their role in mental health in both observation periods.

Methods

Procedure

Data were collected during two phases of the nationwide
pandemic lockdown in Czechia (first survey: November 2-8,
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2020; second survey: March 29 to April 6, 2021). Our two
surveys were completed by a representative cohort within the
Czech National Panel [23] using a standardized
computer-assisted web interviewing method. The mean
completion time of the survey was 8 minutes 25 seconds. The
survey comprised demographic data (gender, age, level of
education, region of residence, and household income),
standardized mental health measures, and our comprehensive
MediaUse Questionnaire (MUQ). Only self-reported measures
were used.

Ethics Approval

The study was approved by the Ethics Committee of the
National Institute of Mental Health, Czechia (project number
115/19), and al participants provided informed consent. The
participation was voluntary with afinancial reward within the
Czech National Panel.

Participants

Inthefirst and second waves of the survey, we obtained answers
from 2214 (return rate 71%) and 2061 (return rate 67%)
respondents, respectively, with 86% of the respondents in the
second wave also participating in the first wave. Thus, the final
study sample consisted of 1777 individuals (n=890 women,

https://mental .jmir.org/2022/6/€36050
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50.08%) aged between 18 and 91 years (mean 53.06, SD 15.89
years). The distribution in educational level of the participants
was 4.9% elementary school education, 26.3% certificate of
apprenticeship, 37.5% high school education, and 31.3%
university degree. The inclusion criteria were age above 18
years and knowledge of the Czech language.

M easures

Mental Health

The 8-item Patient Health Questionnaire Depression Scale
(PHQ-8) [24] was used to measure depression severity within
the past 2 weeks. The PHQ-8 score was standardly divided into
five levels: no (0-4 points), mild (5-9), moderate (10-14),
moderate to severe (15-19), and severe (20-24) depressive
symptoms. The Generalized Anxiety Disorder questionnaire
(GAD-7) [25] was used to quantify the degree of anxiety. The
GAD-7 score was standardly divided into five levels: minimal
(0-4), mild (5-9), moderate (10-14), and severe (15-21) anxiety
symptoms.

Media Use

We developed a comprehensive Media Use Questionnaire
(MUQ) mapping eight major indicators of mediausewithinthe
past 2 weeks based on 33 items, as summarized in Textbox 1.
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Textbox 1. Main indicators of the Media Use Questionnaire (MUQ)

o Exposureto media news

Respondents were asked to estimate the time of daily consumption of news in the mediain hours and minutes (television, radio, press, and internet,
including social networks).

.  Media categories

Thirty-six Czech media outlets with predominant news content were sorted into five categories: “public,” “mainstream,” “commercial,” “antisystem,”
“information from official public sources’ (such asthe Ministry of Health), and “ opinion online newspapers’ claiming a specific political orientation.
Participants indicated the frequency of use of each media category on a 5-point Likert scale ranging from “never” to “several times a day—more than

two times.” These media categories were further divided into two types: audiovisual/audio (passive use: watching/listening) and print/internet (active
use: reading). The frequency of their use was calculated as a mean of the summary of frequencies of the usage of each corresponding media category.

«  News content
Newswasdivided into several categories based on the content: politics, economics, COV1D-19 pandemic, entertainment/show business, culture, sport,

science and technologies, crime, transport, weather, environment, and health. Participants rated how much they were interested in each topic on a
4-point scale (from “| was not interested at all” to “| was very interested”).

«  Reading comments
Participants were asked to rate how frequently they read online comments in discussions under web news articles on a 5-point scale from “never” to
“very often.”

«  Social media as an information source

Participants evaluated how often they use socia media as a means of obtaining news information on a 5-point scale from “never” to “very often.”
o  Reading habits
Participants rated how thoroughly they read the news reports on a 6-point scale (1: “I do not read news,” 2: “I usualy read only headlines,” 3: “I

usually read only headlines and first few sentences,” 4. “1 usually read half of the article,” 5: 1 usually read the whole article,” 6: “1 usually read the
whole article and | search for further information on the discussed issue”).

o Perceived impact of media news

(2) Perceived stress from the media news was eval uated using a questionnaire taken from Liu and Liu [3].

(2) Internalization of media news was accessed with four statements assessing whether the information one learns in the news was internalized in
one's thoughts, interactions with others, or whether it influences one's attitudes or behavior.

Responses on both scales were rated on a 4-point scale from “strongly disagree” to “strongly agree.”
« Attitudes to the media

Participants were asked to rate various statements about mediaexpressing mistrust (“| do not trust media’), frustration (“Medianews usually frustrates
or upsets me”), annoyance (“1t seems that the news keeps saying the same thing over and over”), stress avoidance (“| do not want to be unnecessarily
stressed by the news"), lack of interest (“1 am not usually interested in the news’), lack of concentration (“| usually cannot concentrate on the news’),
lack of time (“1 don’t have time to watch/read/listen to the news’), positive appreciation (“ The information | learn in the media news helps me find
my way around today’s world”). The responses were rated on a 6-point scale from “strongly disagree” to “strongly agree.”

MUQ data and to show its latent structure based on
interdependencies between the items. The Bartlett test of
sphericity and the Kaiser-Meyer-Olkin measure of sampling
adequacy indicated the suitability of our data for structure

Statistical Analysis

All datawere analyzed using R software [26]. The significance
level was set to P<.05. Poststratification weighting was

performed using a quadratic programming algorithm given the
current popul ation distributions of thefollowing characteristics:
gender, age, education, region and residence size, job statusand
description, interaction between age and education, and
interaction between age and gender.

Descriptive statistics were used for demographics. As the
Shapiro-Wilk test did not confirm a normal distribution, we
used the nonparametric Wilcoxon signed-rank test with
continuity correction to evaluate the differencesin mental health
and media use between the two waves of data collection.
Exploratory factor analysis (EFA) was performed to reduce the

https://mental .jmir.org/2022/6/€36050

detection. Principal component analysisidentified seven factors
with an eigenvalue greater than 1. Direct Oblimin rotation not
requiring orthogonality of the factors was used. Factor scores
were computed for each observer. Confirmatory factor analysis
was performed for media use data accessed from the MUQ from
the second wave to confirm the first-wave EFA factors and to
calculate the factor score.

Multiple linear regression models were used to revea the
rel ationships between media use factors and mental health. For
the linear models, we used normalization of nonparametric
right-skewed data by sguare-root transformation. Separate
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modelsfor anxiety and depression (dependent variables) in both
observation periods of the pandemic lockdown were cal culated
and controlled for demographic characteristics (age, gender).
The seven mediafactors extracted from EFA were further used
in multiple linear regression models as predictors. Media
variables that did not saturate any of the factors (COVID-19
news exposure, medianews exposure, reading habits) were used
in the linear models as separate explanatory variables.

Grygarova et al

Results

Mental Health

The majority of the sample reported no/minimal anxiety and
depression during both waves of the survey (Table 1). The
results of the Wilcoxon signed-rank test showed a significant
increase in anxiety (V=208,263, P=.005) and depression
(V=256,681, P<.001) levels between the two waves. Higher
levels of anxiety and depression were associated with female
gender and younger age in both waves. The anxiety and
depression scores were highly correlated, showing a Pearson
correlation coefficient of r=0.889 and r=0.895 in the first and
second wave, respectively.

Table 1. Scores of the Generalized Anxiety Disorder questionnaire (GAD-7) and Patient Health Questionnaire Depression Scale (PHQ-8) in the first

and second waves of the survey (N=1771).

Scale First wave, n (%) Second wave, n (%)
GAD-7
Minimal symptoms 1420 (79.9) 1377 (77.75)
Mild 248 (14) 280 (15.8)
Moderate 77 (4.3) 66 (3.7)
Severe 32(1.8) 54 (3.0)
PHQ-8
No symptoms 1330 (74.8) 1308 (73.6)
Mild 300 (16.9) 304 (17.1)
Moderate 94 (5.3) 90 (5.1)
Moderate to severe 37(2.1) 51 (2.9)
Severe 16 (1.4) 24 (1.4)
Media Use decreased except for the use of print/internet news and lack of

The freguencies of the answers to the individual MUQ items
are presented in Multimedia Appendix 1. We found significant
differences between the two waves in several media variables
(socia media as news source; reading comments; use of
commercial, mainstream, audio/audiovisual, print/internet
media; reading habits; perceived stress from media news,
internalization of media news; positive appreciation of media
news; negative attitude to the news: lack of interest; use of the
following news sections: politics, economics, COVID-19—+elated
news, entertainment/show business, culture, science and
technologies, crime, transport, weather, environment, and
health). The rates in these dimensions of media behavior

https://mental .jmir.org/2022/6/€36050

interest in the news, which increased. In overall exposure to
media news, we found no significant difference between the
two waves.

Media Use Factors

EFA extracted seven factors with an eigenvalue greater than 1
(Table 2). The overall value of the Kaiser-Meyer-Olkin measure
of sampling adequacy (0.83) indicated agood level of suitability
for analysis. The Bartlett sphericity test (x%435=16,995.02,
P=.001) also showed that the itemsin the MUQ are related and
suitable for factor analysis. Multimedia Appendix 2 shows the
factor loadings of the seven media factors.
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Table 2. Mediafactors, factor items, and factor descriptions.

Grygarova et al

Media factor (MF)

Factor items

Factor description

MF1: Conscientious
public news use

MF2: News aversion

Lack of interest in news (negative factor loading), lack of
time to follow news (negative factor loading), politics,
economics, public media (audiovisual broadcast media)

Frustration with news, annoyance with news, stress avoid-

Media practice characterized by interest in medianews and deter-
mination to find time and follow information of great social sig-
nificance (“hard news’ other than pandemic-related) via public
media (the media outlet commonly viewed as the most reliable)

The use of mediathat is characterized by various negative atti-

ance, mistrust in media, lack of concentration to news

MF3: News reading
cial public sources, opinion online newspapers

MF4: Social media
practice in news con-
sumption

ceived stress from the media

MF5: Infotainment Commercial media, entertainment, crime, sports

MF6: Internalized use
news

MF7: Useof practica

news and technologies

Mainstream media, foreign media, antisystem media, offi-

Reading comments, social media as a news source, per-

Internalization of media news, positive appreciation of

Transport, weather, environment, health, culture, science

tudesto themedia: mistrust in the media; frustration, annoyance,
and avoidance behavior toward the media news

Media practice characterized by the use of news from various
media categories other than public and commercial (which are
mostly audio/audiovisual). Media news reportsin MF3 have a
variety of journalistic styles but are ailmost exclusively of the
print/internet type (requiring reading)

Media practice of news consumption linked to social media use
characterized by using social media as an information source,
reading comments, and subjectively perceived stress from the
media

Media practice characterized by the use of commercial media
news and the use of entertainment topics that are typical for
commercial media (show business, sports, and crime)

Mediapracticethat attaches great importanceto newsinformation,
which hasagreat impact on personal inner/socid lifeand behav-
ior. This practice also groups a positive appreciation of media
news (theimpact of information on one’s own life must necessar-
ily be associated with some level of trust in the source of thein-
formation)

Media practice characterized by the use of news sections provid-
ing practical information, which helpsto navigate daily life

Associations Between M edia Use Factors and M ental
Health

The results of multiple linear regression showed significant
rel ationships between the seven mediafactors asregressorsand
anxiety (GAD-7 total score) as the explained variable (Table
3). The media factors news aversion, social media practice,
news reading, internalized use factors, and COVID-19 news
exposure predicted higher levels of anxiety, with social media
practice having the strongest effect size. The associations were
significant in both observation periods, except for newsreading,
which was found as a significant predictor only in the second
wave of the survey. Therefore, most of the factors were found
to be stable over time, while the strength of the associations
increased in most cases. In particular, associations between
three mediafactors (COVID-19-news use, social mediapractice,
and infotainment) and anxiety were considerably stronger in
the second wavethan in thefirst wave. We a so found two media
factors, infotainment and reading habits, that predicted lower
anxiety levelsin both waves, although reading habits had much
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smaller effect sizes compared to those of the other factors. The
strength of the association between the factor infotainment and
anxiety considerably increased in the second wave.

The multiple linear regression model for depression (total
PHQ-8 score as explained variable) identified identical
predictors as the model of anxiety (Table 4), except for news
reading, which was not identified as a significant predictor in
depression. The media factors also proved to be fairly stable
over time. In the first wave of the survey, the media factors
news aversion, social media practice, and internalized use, and
COVID-19 news exposure predicted higher levels of depression,
and the same was true in the second wave. Again, the same
media factors as in the models explaining anxiety predicted
lower rates of depression: infotainment in both waves and
reading habits only in the second wave. The effect size of
reading habits was smaller than that of the other media
predictors. Social media practice and infotainment had the
strongest effect sizes among al media factors in the second
wave of the survey, following aconsiderable increase compared
to the first wave of the survey.
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Table 3. Results of the multiple linear regression model for anxiety.

Grygarova et al

Variable First wave of the survey (F=25.77; df=1764; Second wave of the survey (F=37.67; df=1764;

R?=0.1491; P<.001) R2=0.204; P<.001)

Coefficient (SE)  tvalue P value Coefficient (SE)  tvalue P value
Intercept 1.484 (0.176) 8.449 <.001 1.288 (0.146) 8.829 <.001
Conscientious public newsuse (MF?1) ~ —0.016(0.037)  -0.422 67 0.041 (0.077) 0532 59
News aversion (MF2) 0.186 (0.032) 5.803 <.001 0.147 (0.070) 2.106 04
News reading (MF3) 0.053 (0.033) 1.589 11 0.092 (0.041) 2.257 .02
Socia media practice (MF4) 0.263 (0.034) 7.773 <.001 0.584 (0.077) 7.618 <.001
Infotainment (MF5) —0.071 (0.035) —2.026 .04 —0.643 (0.166) -3.880 <.001
Internalized use (MF6) 0.263 (0.033) 8.038 <.001 0.282 (0.067) 4.224 <.001
Practical use (MF7) 0.015 (0.032) 0.457 .65 0.193 (0.114) 1.689 .09
Media news exposure -0.0004 (0.0004) -0.914 36 -0.001(0.0004)  -1.263 21
COVID-19 news exposure 0.090 (0.040) 2.249 .03 0.280 (0.035) 7.951 <.001
Reading habits -0.042 (0.021) -1.990 .05 -0.061 (0.020) —2.969 .003
Age -0.011 (0.002) -6.011 <.001 -0.016 (0.002) -8.440 <.001
Gender (women) 0.123 (0.061) 2.031 04 0.203 (0.057) 3.584 <.001

3MF: mediafactor.

Table 4. Results of the multiple linear regression model for depression.

Variable First wave of the survey (F=25.34; df=1764, Second wave of the survey (F=30.78; df=1764;

R?=0.147; P<.001) RP=0.173; P<.001)

Coefficient (SE)  tvalue P value Coefficient (SE)  tvalue P value
Intercept 1.273(0.178) 7.137 <.001 1.533 (0.150) 10.223 <.001
Conscientious public news use (MF21) 0.001 (0.038) 0.025 .98 —0.100 (-0.099) -1.259 21
News aversion (MF2) 0.159 (0.032) 4.905 <.001 0.187 (0.072) 2.609 .009
News reading (MF3) 0.048 (0.034) 1431 15 0.048 (0.042) 1.161 25
Social media practice (MF4) 0.265 (0.034) 7.723 <.001 0.503 (0.079) 6.368 <.001
Infotainment (MF5) -0.122 (0.036) -3.435 .001 -0.471 (0.170) —2.767 .006
Internalized use (MF6) 0.229 (0.033) 6.901 <.001 0.254 (0.069) 3.696 <.001
Use of practical news (MF7) —0.005 (0.033) -0.165 87 0.019 (0.117) 0.164 87
Media news exposure —0.00037 -0.919 .36 —0.0002904 —0.689 49

(0.0004099) (0.0004214)
COVID-19 news exposure 0.161 (0.041) 3.963 <.001 0.233 (0.036) 6.445 <.001
Reading habits -0.021 (0.021) -0.993 32 -0.042 (0.021) -1.997 .05
Age ~0.009 (0.002) -4.978 <.001 -0.015 (0.002) —7.856 <.001
Gender (women) 0.199 (0.061) 3.239 .001 0.259 (0.058) 4.439 <.001

3MF: mediafactor.

Discussion

Principal Findings

The findings of our longitudinal representative study showed
that the symptoms of anxiety and depression of the Czech
population increased in the late phase of the COVID-19
lockdown compared to the early phase. We further identified
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RenderX

the negative role of mediacoverage of the COVID-19 pandemic
in self-reported measures of mental health in both the early and
late phases of the pandemic lockdown in Czechia. Moreover,
other specific media practices were revealed as either risk or
protective factorsfor mental health. Most of these mediafactors
were found to be fairly stable and long-lasting characteristics
associated with mental health, and some of them were more
pronounced in the second observation period.
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Impact of the Long Lockdown on Mental Health

Our finding of an overall increase of anxiety and depression
symptoms between the two observation periods shows that the
pandemic lockdown spanning 5 months had a negative impact
on mental health of the Czech population, even when the
objective measures of the epidemiological situation (daily
incidence and mortality) in the two periods were comparable
or dightly more favorable in the late phase compared to the
early phase of the lockdown. Therefore, our data strongly
suggest that severe restrictions and continuous exposure to the
collective traumadid not result in a strengthening of resilience
but rather in ongoing traumatization. Thisisinlinewith several
previous longitudinal studies, which showed a higher level of
mental health problems in response to a long, drawn-out
lockdown, comparing an advanced stage of lockdown to its
initial stage[27-29]. Our results also confirm apreviousfinding
that the strict lockdown measures played amore significant role
in mental health than the epidemiological situation itself [30].
Thelong period of the health emergency and restrictions on the
normal life of society without any clear prospect of an end may
have fostered frustration, uncertainty, fear of infection or death,
loss of employment, and reduced household incomes, which
have previously been associated with an increase in long-term
psychological problems (anxiety, depression, insomnia, or
posttraumatic stress symptoms) [31,32]. Therefore, we conclude
that human well-being is at long-term risk during a long
pandemic crisis addressed by alockdown.

Our next finding, which associated higher levels of anxiety and
depression with the femal e gender in both observation periods,
isin accordance with previous studies on mental health during
the COVID-19 pandemic [33-35]. One possible explanation for
this may be related to the closing of schools during the
protracted lockdown, when women largely had to bear with the
additional burden of home childcare and teaching. The
association of higher rates of anxiety and depression with
younger ages that we found in both observation periodsis also
in line with other studies [36]. Possibly, younger people may
be more affected by the pandemic restrictions, resulting in
multifaced uncertainties affecting their lives as well as social
isolation from their peers.

M edia Factor s Associated With Poorer Mental Health

Our results confirmed a growing body of literature suggesting
the negative impact of exposureto COVID-19 reports on mental
health [3,9,11]. Additionally, by showing that exposure to
specific COVID-19—~elated content (COVID-19 news exposure)
predicted increased levels of anxiety and depression unlike
exposure to news reportsin general (media news exposure), we
confirmed that not all media news consumption is solely
negative for mental health, but specifically the consumption of
topics related to a current (collective) stressor. Interestingly,
the comparison of the predictive powers of COVID-19 news
exposure between the two phases of the lockdown did not
confirm ahabituation to COVID-19 mediareports. By contrast,
exposure to COVID-19 news remained a stable predictor of
depression, and the association strengthened for anxiety in the
late phase of the lockdown. We may speculate that the missing
association between COVID-19 news exposure and anxiety
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levelsin the early phase of the pandemic crisis may be due to
the widespread conviction that the forthcoming wave of the
epidemic would again be contai ned without major consequences
and with a minimum of casualties, similar to the first peak in
the pandemic in Czechiain the spring of 2020. However, after
5 months of continuous daily presentation of the life-threatening
situation and unclear solutions, the exposureto COVID-19 news
reports became a stronger risk factor for mental health. In
summary, our finding providesfurther support for understanding
COVID-19 mediacoverage as atraumatic stressor acting in the
long term, as suggested by research associating the frequent use
of media reports on COVID-19 with secondary traumatization
[37,38].

In our search for specific media practices and their potential
negative or protectiverolein mental health, weidentified several
predictors of mental health, which we first extracted from our
comprehensive MUQ viaadata-driven approach. The strongest
predictor of mental health among al other mediaor demographic
predictors was the media factor that we call social media
practice in news consumption. The interconnection of three
specific aspects of mediausein thisfactor—use of social media
as a news source, reading comments under web news articles,
and perceived stress from the media—points to an existence of
a media use practice linked to the social media environment,
which promptsits usersto read comments on posts. Thissocial
media practice seems to apply to news consumption as well,
prompting media users to read comments under web news
articles. Importantly, the social media practice factor suggests
that such a media practice, including reading anonymized and
therefore often highly negatively balanced, comments under
web news articles [39], is connected to a subjective perception
of stress induced by the media, which isin line with our other
finding associating thisfactor to increased level s of anxiety and
depression. These results are in accordance with previous
research connecting social mediauseto stress and other mental
health problems [14,40]. Identifying social media practice for
news as a risk factor for mental health possibly links to the
pandemic-related misinformation overload on Czech social
media[41], and the spread of fear, panic, frustration, and other
negative emotions [41-44], since social media has been
confirmed to be a perfect platform for “emotional contagion”
[45]. Theincreasein predictive powers of the social mediafactor
for both anxiety and depression in the late phase of thelockdown
(spring 2021) may be linked to the vaccination of the population,
which began in Czechia at the end of December 2020. The
vaccination rollout triggered an avalanche of misinformation
and conspiracies on social media, resulting in a division of
society into vaccine supporters and refusers. Moreover, the
increased strength of the relationship may have been dueto the
prolonged exposure to traumati c content and emotive comments
that circulated on social media during the long-lasting crisis.

The media use factor that we call internalized use, describing
the personal engagement with information learned from media
news, has not yet been described in the literature. This
data-driven factor, grouping several indicators of a deep
immersion in the media news [46], including ruminations on
news content or itsimpact on one’s own decision-making and
action, predicted increased anxiety and depression in both
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waves, and may therefore be considered another risk factor for
mental health. Hence, we confirmed that not only exposure to
traumatic news is of significance but also the extent to which
usersinternally engage with it and the importance they give to
it. This finding offers possible ways to mitigate the negative
impact of traumatic news on mental health. Psychotherapeutic
techniques developed to stop negative thinking may be used to
practice deliberate avoidance of traumatic topics in one's
thoughts and further emotional engagement in the traumatic
news.

Our next result that the news aversion factor predicted higher
rates of anxiety and depression in both phases of the lockdown
corresponds with the findings of afew studiesthat link mistrust
in the media to mental health problems [12,47]. However, in
addition to mistrust, the news aversion factor was constructed
of further negative attitudes to media news (frustration,
annoyance, avoidance). Negative attitudes to the information
source associated with poorer mental health may be interpreted
as areaction to afailure to cope with ambiguous or frequently
changing information, along with uncertainty of the epidemic
situation and its possible consequences[46]. Avoidant reactions
to media news contained in the news aversion factor may be
seen as analogous to the depressive symptom of withdrawal
from the external world, which is considered an avoidance
response to a problematic stimulus. This factor must not be
overlooked, as other types of problematic behavior have been
related to negative attitudes to the media. Together with mistrust
in public institutions, avoidant behavior has been previously
connected to an inclination to extreme views or even extremism
and aggression [48]. Previous research has also suggested that
aversion is associated to detrimental media behavior such as
searching for antisystem websites, endorsement of conspiracy
theories [49], or following and sharing disinformation and
extreme views on social media[50].

The news reading factor was revealed in our datato be amedia
practice common to users of a wide range of online and print
media, whereas the use of audio/audiovisua media outlets
contributed to other factors (conscientious public news use,
infotainment). An association between the practice of reading
and poorer mental health was found; however, this was only
the casefor anxiety in the late phase of thelockdown. This may
be due to the escalating polarization of views on vaccination,
which was more apparent in online medianewsthan other media
types, because of the greater diversity of views represented in
the online environment, including the antisystem media. At the
time of the second wave of our survey, the process of
vaccination against COVID-19 was in full swing in Czechia,
and so was the fear-inducing news published by the antisystem
media[41].

In summary, we may interpret our media factors that played a
negative rolein mental health asindicators of four levels of the
spread of negative mental states from traumatic news content:
(1) behavioral level of the consumption of negativeinformation
contained in COVID-19 media hews reports (COVID-19 news
exposure); (2) subjectivelevel of immersionin medianewsand
itsinternalization; (3) level of attitudes, including refusal of the
media, possibly due to negative information overload,
manifesting in aversive reactions; and (4) a specific platform

https://mental .jmir.org/2022/6/€36050

Grygarova et al

of asocial mediaenvironment that strengthens present emotional
biases, and multiplies and accel erates the process of spreading
of negative mental statesin society [51,52].

M edia Factor s Associated With Improvement of
Mental Health

The association between the infotainment factor, grouping
consumption of entertainment topics and consumption of news
from commercial media, and improvement of mental health
contradicts some of the previous research [3], which found
negative effects of using commercial media on mental health
during the COVID-19 pandemic, although our infotainment
factor contained further indicators of media use (interest in
entertainment topics). Sports and show business or even crime
news with an air of police drama may have distracted
participants from otherwise stressful news focused almost
exclusively on the COVID-19 pandemic. The discrepancy with
the previous study [3] may be further due to the fact that our
survey took place in a different situation (the previous study’s
datawere collected during the first 2 weeks of April 2020), and
also possibly due to the different characteristics of Czech
commercial media

The second protective factor found in our data, reading habits
(contextual in-depth reading vs only headline browsing), did
not have asapronounced effect on mental health asother media
factors (especially in depression); however, we still consider it
an important finding, suggesting a possible remedy for the
consumption of traumatic news. Receiving and processing
contextual information may possibly be associated with “ cold”
cognition (ie, information processing in the absence of emotional
influence), which is crucia to anaytica thinking, whereas
headline browsing may be associated with “hot” cognition (ie,
fast and emotional). Impairment of “cold” cognition has
previously been connected to both depression and anxiety
[53,54]. Even though the method used in this study does not
enable inferring causality, we suggest that contextual reading,
as aslower and more analytical approach to consuming media
news, thereby nurturing “cold” cognition, may lead to a more
adaptive processing of a stressor, and may therefore be
considered a protective factor to mental health. The weaker
association in the early phase of the lockdown may be
interpreted to indicate that quick headline browsing and
employing “hot” cognition may be more damaging in the long
run in terms of coping with the persisting collective stressor
spread by the media.

Conclusions

The 5 months of the second pandemic lockdownin Czechiahad
a negative impact on mental health, and caused an increase in
some of the negative, aswell as positive, mediause effects. Our
results suggest that exposure to COVID-19 news played a
negative role in mental health during the early and particularly
the late phase of the lockdown in Czechia, while exposure to
news media as such did not. The social media practice in news
consumption was the strongest predictor of exacerbated mental
health symptoms of all the examined factors, particularly inthe
late phase of the lockdown. Additionally, news media use
characterized by internalization of information learned from the
news, as well as negative attitudes to media news, were
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associated with higher levels of anxiety and depression. Stability
or strengthening of associations between these media factors
and exacerbation of mental health symptoms in the late phase
of the lockdown leads us to the conclusion that these factors
had a long-term or even increasing negative effect on mental
health. By contrast, the use of infotainment as well as the

Grygarova et al

in-depth and contextual practice of reading news articles were
related to lower rates of anxiety and depression, thereby perhaps
easing the burden of the crisis in terms of media use. These
protective media use practices considerably strengthened in the
late period of the lockdown.
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