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Abstract

Background: Ecological momentary assessment is a method of investigating individuals’ real-time experiences, behaviors, and
moods in their natural environment over time. Despite its general usability and clinical value for evaluating daily depressive
mood, there are several methodological challenges when applying ecological momentary assessment to older adults.

Objective: The aims of this integrative literature review were to examine possible uses of the ecological momentary assessment
methodology with older adults and to suggest strategies to increase the feasibility of its application in geriatric depression research
and practice.

Methods: We searched 4 electronic databases (MEDLINE, CINAHL, PsycINFO, and EMBASE) and gray literature; we also
hand searched the retrieved articles’ references. We limited all database searches to articles published in peer-reviewed journals
from 2009 to 2019. Search terms were “ecological momentary assessment,” “smartphone assessment,” “real time assessment,”
“electronic daily diary,” “mHealth momentary assessment,” “mobile-based app,” and “experience sampling method,” combined
with the relevant terms of depression. We included any studies that enrolled older adults even as a subgroup and that reported
depressive mood at least once a day for more than 2 days.

Results: Of the 38 studies that met the inclusion criteria, only 1 study enrolled adults aged 65 years or older as the entire sample;
the remainder of the reviewed studies used mixed samples of both younger and older adults. Most of the analyzed studies (18/38,
47%) were quantitative, exploratory (descriptive, correlational, and predictive), and cohort in design. Ecological momentary
assessment was used to describe the fluctuating pattern of participants’depressive moods primarily and to examine the correlation
between mood patterns and other health outcomes as a concurrent symptom. We found 3 key methodological issues: (1)
heterogeneity in study design and protocol, (2) issues with definitions of dropout and adherence, and (3) variation in how depressive
symptoms were measured with ecological momentary assessment. Some studies (8/38, 21%) examined the age difference of
participants with respect to dropout or poor compliance rate. Detailed participant burden was reported, such as technical problems,
aging-related health problems, or discomfort while using the device.

Conclusions: Ecological momentary assessment has been used for comprehensive assessment of multiple mental health indicators
in relation to depressive mood. Our findings provide methodological considerations for further studies that may be implemented
using ecological momentary assessment to assess daily depressive mood in older adults. Conducting more feasibility studies
focusing on older adults with standardized data collection protocols and mixed-methods research is required to reflect users’
experiences. Further telepsychiatric evaluation and diagnosis based on ecological momentary assessment data should involve
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standardized and sophisticated strategies to maximize the potential of ecological momentary assessment for older adults with
depression in the community setting.

(JMIR Ment Health 2020;7(6):e13247)   doi:10.2196/13247

KEYWORDS

ecological momentary assessment; depression; aged; review

Introduction

Background
It is challenging to screen for and diagnose geriatric depression
due to the atypical presentations of symptoms in older
populations [1]. Consequently, geriatric depression often
remains unrecognized in home care settings, even when the
individual receives continuous home care service [2]. If health
care providers use only instrument-based interviewing to screen
for depression, they detect as few as one-third of depressed
older adults [2]. It is important to diversify the available and
implemented assessment methods to improve detection; thus,
ecological momentary assessment (EMA) may help detect
depressive mood more accurately.

EMA is a method of investigating individuals’ real-time
experiences as they occur in their natural environment and
situations over time [3]. EMA has a range of methodological
strengths: (1) the “ecological” aspect represents real-world
environments, allowing for increasing generalization with
ecological validity; (2) the “momentary” aspect focuses on an
individual’s current state, which may decrease retrospective
bias and errors; and (3) the “assessment” aspect provides
multiple data collection points over time and across situations
[3,4].

EMA methods are used in psychological research [3]. Studies
have used EMA methods to investigate individual affect [5-8],
behavioral problems [9], and daily mental health symptoms
[5,6,10]. For depression research, EMA has much to offer in
terms of improving researchers’ understanding of depression
because of advantages such as minimizing recall bias and
detecting fluctuation of mood for a longer time [3,8].
Traditionally, researchers have relied on participants’
retrospective reports about their depressive mood; however,
such recall data are subject to the vagaries of cognitive heuristics
and the retrieval processes [3,8]. With EMA, participants may
report their mood repeatedly over time, within a familiar real-life
environment, rather than reporting recollections or being
interviewed in a research or laboratory setting. Researchers or
clinicians can gather more ecologically valid data, which reflect
participants’ lifestyles or daily needs [3,8]. Thus, EMA can be
used for diagnosing geriatric depression even without the screen
instruments [11].

There are ongoing efforts to assure the validity, feasibility, and
usability of EMA in individuals who report depressive
symptoms [5,6]. For example, Hung et al [5] examined the
validity and feasibility of smartphone-based EMA for Chinese
patients with depression. Vachon et al [7] investigated changes
in the psychological state of outpatients with major depressive
disorder. Moore et al [12] found compatible psychometrics

between traditional pen-and-paper and smartphone versions of
EMA in emotionally distressed older adults. Among the growing
body of EMA research in this area, many studies involved mixed
age groups, such as middle-aged or older adults with younger
participants [6,7,9,10,13-33]. Thus, it is unclear how older
adults’ characteristics were reflected during data collection and
interpretation using EMA because older adults with mental
health problems frequently have decreased self-confidence and
less motivation to use new technology [34].

Objective
Very few studies have examined the feasibility of using EMA
with older adults with depressive mood [34-36]. Thus, we
believe that possible implications can be extracted from studies
including older adults even when they are only part of the study
population. Our integrative review aimed to (1) synthesize the
current information regarding the possible application of EMA
to older adults’ depression and (2) discuss the conceptual and
methodological issues of EMA when considering further
implementations in geriatric depression research and practice.

Methods

This integrative review was based on a comprehensive literature
search [37] and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines [38].

Search Strategy
For this integrative literature review, we conducted a literature
search from June to July 2019. Based on the initial search, only
1 study [34] met the criterion that only older adults, aged 65
years or older, were enrolled. Thus, we decided to include
studies that sampled adults aged 65 years or older as part of
their samples; that is, both younger and older individuals might
be included in the studies. We searched 4 electronic databases:
MEDLINE (through PubMed), CINAHL, PsycINFO, and
EMBASE. We searched the gray literature, including
dissertations, conference proceedings (papers or abstracts), and
editorials, in the Virginia Henderson International Nursing
Library and CINAHL (exclusively focusing on gray literature).
We performed an additional manual search using the Google
Scholar online tool, based on an ancestry search of citation and
reference lists obtained from articles we retrieved from the
targeted databases.

The initial sets of search terms consisted of “ecological
momentary assessment,” “smartphone assessment,” “real time
assessment,” “electronic daily diary,” “mHealth momentary
assessment,” “mobile-based app,” or “experience sampling
method,” combined with “affect,” “mood,” and “emotion,” as
well as “depress*” to reflect different relevant terms such as
depression, depressed, or depressive (Multimedia Appendix 1).
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Inclusion Criteria
Inclusion criteria were as follows: (1) studies enrolled at least
some participants aged 65 years or older; (2) study participants
reported EMA in the community setting; (3) studies measured
momentary affect, such as depressive symptoms, depressed
mood, negative affect, or negative emotion at least once a day
for more than 2 days; (4) studies used certain types of
instruments or devices to report participants’ momentary mood
or scores, either electronic devices (eg, smartphone, personal
digital assistant, or palm computer) or traditional pen-and-paper
recording tools; (5) studies were published in English; and (6)
studies were published between 2009 and 2019.

Exclusion Criteria
Exclusion criteria were as follows: (1) participants’ ages were
not clearly reported or were determined to be less than 64 years
using the available information regarding the study sample’s
means, ranges, and proportion of age groups; (2) studies
included a negligible proportion of older adults (eg, 65-69 years
old) within a wide range of participant ages; (3) studies
measured momentary affect such as depressive symptoms,
depressed mood, negative affect, or negative emotion using
non-EMA tools; and (4) studies were methodological studies
comparing the reliability between traditional and electronic
measurements of EMA.

If an article was a systematic review, Cochrane review, literature
review, case study, or expert opinion, we used it as background
information and examined the references to expand our manual
literature search; however, we did not include such reviews in
the analysis.

Data Extraction, Analysis, and Synthesis
Four authors (YRJ, HYK, NHK, and HJK) initially screened
titles and abstracts based on eligibility criteria and reviewed the
full text of articles. These researchers had an acceptable level
of agreement of over 95% regarding final selection of the
articles. Four authors (YRJ, HYK, NHK, and HJK) extracted
the data from the selected articles into an analysis table. Two
authors (SK and SSK) validated and confirmed the analyzed
data between articles and table entries for accuracy (99%
verification).

Results

Characteristics of Selected Studies and Participants
The searches retrieved 1013 records from the 4 databases and
gray literature, and 10 records from the manual search. After
screening the results against our eligibility criteria, we selected
38 studies for review that met our inclusion criteria (Figure 1).
Multimedia Appendix 2 summarizes the characteristics of the
38 selected studies and their participants.

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram outlining the search and review process.

Study Aims and Design
All 38 studies applied a longitudinal design to observe
depressive mood throughout EMA from several days to months
to emphasize the benefit of multiple-timescale aspects of the

study design. Most of the analyzed studies (18/38, 47%) were
quantitative, exploratory (descriptive, correlational, and
p r e d i c t i v e ) ,  a n d  c o h o r t  i n  d e s i g n
[6,9,10,15,18-20,22,24,25,28,32,33,36,39-42]. Approximately
half of the studies used EMA primarily to assess depressive
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mood over time. However, the other half of the studies used
EMA to examine other symptoms or health problems and
collected information on depressive mood as concurrent or
associated factors. Frequent aims of these studies were to (1)
describe the fluctuating pattern of participants’depressive mood
and relevant characteristics and (2) identify concurrent and
lagged association of the depressive mood with other
psychological factors. Few studies examined predisposing
situations and conditions that might influence a lagged effect
of depressive mood. Other types of study designs were used to
achieve different purposes. Two methodological studies [7,23]
aimed to determine the validity, reliability, and user evaluation
of EMA over time. Two studies applied a mixed-methods
research approach [34,43] to assess perceived acceptability,
adherence rates, and reasons for poor compliance or
nonadherence to smartphone-based EMA in older adults or to
examine participants’ qualitative responses.

Study Participants
Only 1 study enrolled adults aged 65 years or older as the entire
sample [34]. The remainder of the reviewed studies used mixed
samples of both younger and older adults, with ages ranging
from 18 to 97 years. Some studies involved advanced age
groups, such as middle-aged or older adults, with younger
participants [6,7,9,10,13-33]. The sample size of surveyed
studies ranged from 12 to 404, which varied according to study
purpose, data collection method, and analysis plans. Some
studies specifically aimed to enroll study participants with
depressive mood and relevant mental health problems (7/38,
18%) [7,9,13,17,23,24,34], other physical health problems or
diseases (8/38, 21%) [6,29,31,36,40,43-45], or chronic pain
(2/38, 5%) [16,25], which may be related to depressive mood.
Some studies aimed to enroll study participants who had an
alcohol or smoking habit (4/38, 11%) [22,28,33,46] or obesity
(2/38, 5%) [19,20]. However, several studies (15/38, 40%) did
not specify any particular disease or condition [10,14,15,18,
21,26,27,30,32,39,41,42,47-49].

Measures of Depression and Other Variables
Multimedia Appendix 2 and Multimedia Appendix 3 summarize
the characteristics of EMA measurements used in the 38 selected
studies.

Measures of Baseline Depression and Concurrent
Characteristics
Most studies (22/38, 58%) examined depressive mood at
baseline using a diverse array of clinically valid screening
instruments or established diagnostic criteria. Several screening
or diagnostic instruments were used: the Mini International
Neuropsychiatric Interview [13,22,50]; Hamilton Rating Scale
for Depression [13,29,51]; Beck Depression Inventory
[7,13,48,52,53]; Patient Health Questionnaire (PHQ) [39,54];
Composite International Diagnostic Interview [40,55];
Montgomery-Asberg Depression Rating Scale [9,56]; Diagnostic
and Statistical Manual of Mental Disorders (Fourth Edition)
(DSM-IV) [7,17,23,34,57,58]; Structured Clinical Interview
for the DSM-IV-Text Revision [10,25,59]; Patient-Reported
Outcomes Measurement Information System (PROMIS) [34,60];
Center for Epidemiologic Studies Depression Scale (CES-D)

[15,30,36,47,61]; Positive and Negative Affect Schedule
(PANAS) [49,62]; Positive and Negative Syndrome Scale
[24,63]; Hospital Anxiety and Depression Scale [16,43,64,65];
and Hamilton Depression Inventory [31,66]. The researchers
of each study used this information to describe sample
characteristics at baseline or included the data as a controlled
variable in their analyses.

Some relevant characteristics were also examined along with
depressive mood. Most studies included variables relating to
momentary experiences, activities, or behaviors occurring before
or at the time of report [6,9,13,16,17,21,23-32,39-44,47,48].
Some studies also included concurrent symptoms of depression
such as fatigue [6,29,36,42,45], pain [6,16,25,31,36,
40,43,45,48,49], stress [9,10,18-22,26,28,29,32,33,41,42,44,46],
anxiety [7,9,10,13,14,16,17,21,24-26,34,39-43,45,47], loneliness
[14,20,23,24,27,31,42,46,47], or cognitive impairment [7,14,22,
27,34].

Measures of Momentary Depressive Mood
When employing EMA, most studies did not clearly define
“momentary mood of depression,” and there was no consistency
of operational definition across the 38 selected studies.
Moreover, the depressive score was defined in diverse terms,
such as depressive or negative mood and affect
[6,7,9,10,13-29,31-34,36,39-48], sadness [9,15,17-22,24-30,
32,33,36,39,42,44,46,48,49], feeling down [13,14,23,47], or
relevant symptoms of depression [6,29,31,34,45]. In some
studies, depression was included as a set of subitems of global
affect or mood [7,9,10,13,16,21,26,36,39-44], whereas other
studies treated depressive scores separately from other
measurements that might have been taken [6,30,31,34,45].

A single item was usually used to measure momentary
depression in most studies (35/38, 92%), whereas only a few
studies employed multiple items to assess symptoms of
depression [31,34,36]. Most reporting mechanisms relied on a
Likert scale (30/38, 79%), visual analog scale (6/38, 16%), or
sliding bar scale (2/38, 5%) in the form of points or a sliding
bar. Some of the surveyed studies (14/38, 37%) clearly stated
that the question used to measure depression was extracted from
widely used instruments, such as the PANAS
[10,14,20,39,44,62], PANAS-Expanded Form [15,67],
circumplex model of emotion [17,68], circumplex model of
affect [19,26,69], PROMIS [34,70], Philadelphia Geriatric
Center Positive and Negative Affect Rating Scale [36,71],
CES-D-Revised [7,72], DSM-IV [29,57], or PHQ [31,54]. Those
instruments were different from the measures used at baseline
to screen participants’ depression diagnosis or initial status.

A range of different EMA devices were used to record
momentary data. Of the 38 studies, 17 (45%) used computerized
handheld devices [6,7,15,17,18,24,25,28,29,32,33,41,42,
44,45,47,49], whereas 14 studies (14/38, 37%) used smartphone
or web-based EMA apps, or both [9,14,16,19-21,
23,26,30,34,39,40,43,46]. One study (1/38, 3%) employed
telephone-based EMA via phone interview [36], and another
relied on an automatic cell phone call [31]. One study (1/38,
3%) made a direct call and entered scores with an input keypad
[22]. A few studies (3/38, 8%) used pen-and-paper–based EMA
or booklets using a timekeeping mechanism [13,27,48]. One
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study (1/38, 3%) asked participants to record a diary via email,
but their device was unclear [10].

Observation times varied widely across the studies. The number
of repeated EMA measurements ranged from 1 to 10 per day,
from 5 to 180 days. Thus, the total number of repeated EMA
measurements ranged from 14 to 360. Several studies divided
the EMA measurement period into 2 or more periods spaced
over several months [18,20,21,23,26,30,34,47]; however, the
other studies conducted EMA measurements within a
consecutive period of days.

Most studies (36/38, 95%) provided detailed information about
how EMA was applied within specific timing, except for 2
studies [30,43]. In several studies, participants received
automatic notifications at fixed times [7,10,16,17,
25,32,39,42,44,46]. In other studies, the participant received an
automatic notice at random within the researcher- or
participant-designated time interval in a day [6,9,13,
14,21-23,29,36,40,41,48]. Other studies used a totally
randomized time frame in a day [24,26,27,34,47,49]. Several
studies used mixed methods, employing fixed or random and
individualized time based on sleep and daily activities
[15,18-20,28,31,33,45].

Feasibility: Dropout, Adherence, and Subjective
Evaluation
Many studies (34/38, 90%) defined dropout, compliance,
adherence, or active usage. Multimedia Appendix 4 summarizes
each concept’s definition and reported rate.

Definition and Overall Rate
Many studies defined dropout as participants who exhibited
noncompliance during the study period [7,10,15,16,29,43]. One
study applied liberal criteria by excluding those who never used
EMA [10], whereas other researchers were relatively
conservative, excluding even those who partially participated
in the EMA but did not strictly follow the reporting protocols
[7,15,29]. In addition, 11 studies (11/38, 29%) did not provide
a clear operational definition of dropout, although they reported
the rate of dropout. Based on these variously defined criteria
and unclear information available across studies, the dropout
rate among studies varied significantly, from 1.3% [10] to 25.9%
[14].

Studies also reported mixed definitions of adherence and
compliance. In 3 studies [7,9,45], these were defined as the
degree of completion, calculated by dividing the number of
completed ratings by the potential maximum number of required
EMA observations. Other studies applied a specific required
completion rate to classify whether a given participant adhered
to or complied with EMA, such as 30% [34], 50% [6], or 100%
[34]. Due to the inconsistency of adherence criteria, large
variations in adherence rates were observed starting from 65.1%
[9]. A total of 8 studies (8/38, 21%) examined age difference
of dropout or poor compliance rate, but they reported that
advanced age was not associated with different compliance or
satisfaction with EMA reports [16,17,21,26,32,43,48,49].
However, 1 study [46] reported that older drinkers were more
compliant than the younger group, specifically in the evening
survey than in the morning ones.

Subjective Evaluation
Few studies reported specific reasons for participant dropout or
lack of compliance when assessing EMA use. Those studies
that did report this information noted that the most common
reasons for withdrawing from study participation were loss of
contact, acute health problems, adverse personal events, and
decreasing interest or inability to complete the protocol [7,30].
Ramsey et al [34] reported detailed information regarding
nonadherence specifically in older adults. The common themes
of nonadherence were classified as (1) a technical problem or
user error; (2) logistical mismatch with competing demands in
the participant’s daily life; (3) health-related barriers, such as
sensory, cognitive, or functional impairment; and (4) discomfort
involved with carrying the device or completing EMA.

There was some researcher support to assure feasibility. For
example, a previous study developed a mobile app that could
run on both Android and iOS, allowing each study participant
to choose the operating system with which he or she was most
comfortable [5]. Because the app did not require an internet
connection to record the score [5], study participants could log
EMA reports anytime and anywhere. Alarming using a beeping
prompt is very helpful to remind study participants of timely
reports [13,24,25,27,33,42,44,48]. Specifically considering
older adult participants’ potential sensory impairments,
Ravesloot et al [6] provided additional assistance, such as a
larger-format device or magnifiers for those with visual
impairments and a stylus for those with dexterity problems.

Discussion

Principal Findings
This integrative review of the literature on EMA implementation
in research provides some understanding of whether and how
EMA may be feasibly applied with older adults when reporting
daily depression or relevant conditions. Diverse conceptual and
methodological issues should be considered when developing
EMA protocols, and researchers should strive to establish
rigorous validation procedures and clinical applications targeting
older adults.

Heterogeneity in Study Design and Protocol
EMA protocols are more complicated and time consuming than
traditional one-time surveys. The 38 studies reviewed used a
great diversity of protocols, with little consistency in the
methodologies. Some studies used new protocols developed by
the researchers [29] or previously established ones from
large-scale studies [9]. Protocol content encompassed optimal
frequency, duration, and interval of data collection, as well as
the device employed to collect the data. Based on the technology
acceptance model framework [73], EMA systems should be
very simple, reducing users’ cognitive errors and enhancing
response accuracy. Thus, single items were most frequently
used for EMA as longitudinally intensive designs because
repeated use of multi-item scales may be impractical for a
depressed sample [74], specifically older adults. However, a
single question has lower construct validity than multiple
questions. Thus, researchers should make a careful decision
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when choosing fewer items from preexisting measures to assess
geriatric depression.

To assure ecological validity, most studies adopted an
individualized protocol, which increased the heterogeneity of
the studies. EMA reporting time within a day should consider
each individual’s lifestyle, preference, and convenience [7,75]
to minimize interrupting participants’ daily lives [7,9], such as
sleep [9]. It is important to collect information on participants’
current engagement in daily life activities, location, and social
context or event when engaging in EMA [6,9,30,31,39,44]. This
information could be used to differentiate normal patterns in a
participant’s daily life versus abnormal data that occur in
specific situations or environments [34].

Diverse theories were used in the EMA studies identified in our
review [14,22,25,26,30,32,44], such as the social support
theoretical model [44]; the Intraindividual Study of Affect,
Health, and Interpersonal Behavior [30]; the strength and
vulnerability integration theory [32]; the communal coping
model [25]; the social action theory [22] and the dynamic model
of relapse [22]; and the cognitive appraisal theory [14]; as well
as a mix of hedonic motivation [26] and operant conditioning
[26]. It is important to conceptualize complex psychosocial
processes measured by multiple-time assessment and modeling.
Any theory employed to underpin research in this area should
be modified appropriately, focusing on psychological aspects
of specific age groups to promote clinical practice emphasizing
socioenvironmental factors. This theoretical effort may promote
the context-sensitive development of appropriate study
protocols, taking into account individual and population needs.

Issues With Definitions of Dropout and Adherence
Some degree of dropout and nonadherence occurred with wide
variability. Common reasons for dropout or lack of adherence
were associated with technical, logistical, physical, and cognitive
problems, similar to issues reported in previous studies [34,76],
rather than with advanced age. Thus, the selected studies
carefully screened participants who might be lacking in
technological aptitude based on medical and functional
conditions that could inhibit accurate EMA reporting rather
than excluding participants based solely on advanced age
[9,10,16,18,22,25,29,32,34,36,40,45-47]. Some studies excluded
individuals from participation when they had (1) severe
cognitive impairment, such as dementia; (2) severe symptoms
of cognitive or emotional disturbances; or (3) other psychiatric
diagnoses (eg, schizophrenia or substance abuse) requiring
intensive treatment and hospitalization. EMA studies with
depressed older adults should be preceded by comprehensive
assessment, including physical examination, cognitive and
functional tests, and an intensive personal interview regarding
health conditions. In addition, it is important to ensure ease,
comfort, satisfaction, and accessibility when using an EMA
device, app, or system [6]. Familiarity may be increased by
developing a user-friendly app’s features, visual layout, or
system based on users’ experience [5].

Variation in How Depressive Symptoms Were Measured
With EMA Devices
EMA was applied to measure daily depressive mood using
electronic devices such as smart devices, computerized handheld
devices, or telephones. Most studies used an electronic diary
format rather than personal direct interviewing [36], aligning
with the dramatic development of information and
communication technology in the field. Because EMA requires
multiple self-reporting instances in daily life, electronic and
smart devices may be more suitable for this type of research;
they are portable and easy to use in a range of situations and at
various times [7].

However, device training should be provided to participants,
particularly in light of diverse participant backgrounds and
technological experience [77]. Although none of the 38 selected
studies reported details about the training procedure itself, the
participants were instructed on how to respond to prompts
regarding their psychological state of momentary mood
[6,7,13,15,17-20,23-26,28-34,40-42,45,47-49]. Researchers
usually checked participants’ understanding of EMA report,
functions of the device, or early compliance through daily
review [9,17,22,28,31-34,44,49]. After that, some researchers
provided the participants with a device practice opportunity
under a researcher’s supervision [31,32,34] or rental of the
device [6,20,23,24,28,29,33,40,46,49]. Several studies provided
a training guidebook [6,20,25,40,49]. To apply EMA in practice,
it is important that health care professionals learn how to use
information and communication technology devices on their
own, then teach the techniques to their patients or patients’
families to monitor older adults’ symptoms [78].

Implications for Research and Practice
Based on our study findings, EMA could enhance health care
professionals’ ability to detect changes in patient-reported
emotions (eg, mindfulness, depression, and anxiety) in
comparison with standard assessment instruments [12].
However, more research should be conducted with older adult
participants to confirm the technique’s suitability in this context.
It may be difficult to generalize our review findings due to
mixed samples of diverse age groups. However, the identified
methodological challenges should be overcome by further
studies in both clinical and community settings. Specifically,
future research should investigate factors that influence
adherence and complete use of EMA when this technique is
used as a self-monitoring system reflecting clinical and
ecological validation along with the value of technology.

Health care professionals should prepare themselves to use
EMA by engaging in multimodal training prior to performing
their role; moreover, they should deliver timely device training
adapted to meet the needs of diverse study participants [79].
Health care providers typically learn via hands-on experience
based on a trial-and-error system or postprofessional certification
programs [80]. To enhance standardization and rigor, as well
as to improve implementation, health care professionals should
be made aware of the importance of EMA, as well as the
methodological challenges of appropriately implementing EMA
when dealing with geriatric depression. Our study findings could
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be fundamental to developing user-centered EMA strategies for
older users.

Limitations
This study had several limitations. First, we initially attempted
to include only adults aged 65 years or older; however, only 1
study met this criterion [34]. Thus, this integrative literature
review included studies that accepted participants aged 18 years
or older, including older adults. This limitation precluded our
study findings to apply directly to older adults only. Our study
findings may be appropriate for studies including both younger
and older adults by using methodological approaches that
specifically accommodate or are tailored to older adults. In the
future, EMA research specifically targeting older adults needs
to be conducted, and further analysis is required. Second, due
to limited age-related information in the surveyed studies, we
were unable to perform quantitative examinations to assess how
proportions of older adults relate to adherence or dropout rates.

Conclusions
EMA is becoming an increasingly popular approach to assess
depressive symptoms, and this technique has particular clinical
value with older adults. This integrative literature review
provides a distinctive understanding of the feasibility of
employing EMA to investigate depressive mood among older
adults. In the studies under review, EMA was used to examine
the correlation between pattern of mood and other health
outcomes and to investigate changes in this pattern caused by
triggers in terms of effects on treatment and reported symptoms.
Further research and guidelines for clinical practice should be
developed in consideration of how to evaluate participants’
competence to complete EMA; how to prevent dropout,
nonadherence, and data incompleteness; how to use valid
measures of momentary depressive mood; how to standardize
EMA protocols; and how to ensure sufficient sample sizes. Our
study findings support the need to overcome these
methodological challenges and facilitate future research
demonstrating the clinical implications of EMA, and suggest
the next step toward the successful development of ecological
momentary interventions for older adults with depression.
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Abstract

Background: Across college campuses, the prevalence of clinically relevant depression or anxiety is affecting more than 27%
of the college population at some point between entry to college and graduation. Stress and self-esteem have both been hypothesized
to contribute to depression and anxiety levels. Although contemporaneous relationships between these variables have been
well-defined, the causal relationship between these mental health factors is not well understood, as frequent sampling can be
invasive, and many of the current causal techniques are not well suited to investigate correlated variables.

Objective: This study aims to characterize the causal and contemporaneous networks between these critical mental health factors
in a cohort of first-year college students and then determine if observed results replicate in a second, distinct cohort.

Methods: Ecological momentary assessments of depression, anxiety, stress, and self-esteem were obtained weekly from two
cohorts of first-year college students for 40 weeks (1 academic year). We used the Peter and Clark Momentary Conditional
Independence algorithm to identify the contemporaneous (t) and causal (t-1) network structures between these mental health
metrics.

Results: All reported results are significant at P<.001 unless otherwise stated. Depression was causally influenced by self-esteem
(t-1 rp, cohort 1 [C1]=–0.082, cohort 2 [C2]=–0.095) and itself (t-1 rp, C1=0.388, C2=0.382) in both cohorts. Anxiety was causally
influenced by stress (t-1 rp, C1=0.095, C2=0.104), self-esteem (t-1 rp, C1=–0.067, C2=–0.064, P=.002), and itself (t-1 rp, of
C1=0.293, C2=0.339) in both cohorts. A causal link between anxiety and depression was observed in the first cohort (t-1 rp,
C1=0.109) and only observed in the second cohort with a more liberal threshold (t-1 rp, C2=0.044, P=.03). Self-esteem was only
causally influenced by itself (t-1 rp, C1=0.389, C2=0.393). Stress was only causally influenced by itself (t-1 rp, C1=0.248,
C2=0.273). Anxiety had positive contemporaneous links to depression (t rp, C1=0.462, C2=0.444) and stress (t rp, C1=0.354,
C2=0.358). Self-esteem had negative contemporaneous links to each of the other three mental health metrics, with the strongest
negative relationship being stress (t rp, C1=–0.334, C2=–0.340), followed by depression (t rp, C1=–0.302, C2=–0.274) and anxiety
(t rp, C1=–0.256, C2=–0.208). Depression had positive contemporaneous links to anxiety (previously mentioned) and stress (t
rp, C1=0.250, C2=0.231).
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Conclusions: This paper is an initial attempt to describe the contemporaneous and causal relationships among these four mental
health metrics in college students. We replicated previous research identifying concurrent relationships between these variables
and extended them by identifying causal links among these metrics. These results provide support for the vulnerability model of
depression and anxiety. Understanding how causal factors impact the evolution of these mental states over time may provide key
information for targeted treatment or, perhaps more importantly, preventative interventions for individuals at risk for depression
and anxiety.

(JMIR Ment Health 2020;7(6):e16684)   doi:10.2196/16684
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Introduction

Depression and Anxiety Prevalence and Risk Factors
Worldwide, depression is estimated to affect over 300 million
individuals, and anxiety is estimated to affect over 260 million
individuals [1]. A recent survey in the United States showed
that individuals 18-25 years of age had the highest rate of major
depressive episodes with a prevalence of over 13% [2]. On
college campuses across the United States, more than 66% of
students reported overwhelming anxiety within the last 12
months and more than 46% reported being so depressed it was
difficult to function [3]. In the same report, more than 27% of
undergraduates were found to have been diagnosed or treated
for anxiety, depression, or both. In this paper, we focus on
first-year undergraduate students, as they are a high-risk
demographic going through a variety of life changes, many of
which are risk factors for depression and anxiety, including
living in a new geographic location, attending a new school,
and meeting new friends [4-6]. This complex and changing
period in students’ lives provides a unique window into the
complex relationship between mental health metrics.

Two factors that may precipitate anxious or depressive
symptoms are increased stress and low self-esteem [4,7-10].
Because stress and low self-esteem are often correlated with
anxiety and depression, it can be difficult to disentangle the
causal associations between these factors. New methodological
developments in causal network reconstruction permits the
estimation of causal networks from time series data.
Implementing these methods might allow for the estimation of
the causal network relating stress, self-esteem, anxiety, and
depression among college students. If increased stress and low
self-esteem are causal markers that precede anxiety and
depression, then these methods might be useful for earlier
identification or preventative intervention for people at risk.
Moreover, they may help to identify factors that could be targets
for programmatic or institutional changes and, thereby, reduce
the prevalence of anxiety and depression.

Defining Mental Health Metrics for Ultrabrief
Measurements
Identifying temporal patterns of occurrence and causal factors
underlying these mental disorders will be critical to addressing
the growing mental health problems on college campuses and
elsewhere. An unresolved question is the exact nature of causal
relationships between the four variables previously mentioned.
Although multiple definitions exist for these constructs, we

focus on a subset of these, so they can be surveyed frequently
and with minimal effort needed by the subject. Stress can be
defined as a negative emotional or physical experience that has
subsequent physiological or behavioral changes directed toward
adaptation, either by changing the situation or accommodating
its effects [11]. In this study, we focus on self-reported stress,
given the complexities associated with measuring actual stress
exposure. State self-esteem is considered a person’s sense of
their own worth or value at the current moment [12]. The Patient
Health Questionnaire (PHQ)-4 is frequently used as a brief
measure with relatively good diagnostic performance for
depression and anxiety, being comprised of the PHQ-2 and
Generalized Anxiety Disorder-2 (GAD-2) [13]. As measured
within this context, anxiety will be considered persistent and
excessive worry. Similarly, depression is multifaceted, but we
will focus on anhedonia and negative affect components, given
their gross diagnostic abilities of anxiety and depression in
college students [14]. Although focusing on these specific
aspects of these mental health metrics is likely to be limiting,
they allow for quick and more frequent assessments while
maintaining rough diagnostic abilities.

Models of Depression and Anxiety
There are a variety of models that predict how these variables
influence each other across the lifespan. Data supporting these
models have generally been sparsely sampled, with weeks or
months separating 3-5 waves (time points) for each survey
[15,16]. Here we focus on a few of these models, giving
precedence to models with strong empirical support where
primary relationships between two or more variables are
mentioned. The vulnerability model of mental health [17]
suggests that vulnerability and the likelihood of a mental health
episode are linked in a trait-state relationship. Recent adaptations
of the vulnerability model specifically predict that low
self-esteem will lead to subsequent increases in depression and
have received strong empirical support [18]. The diathesis-stress
model postulates that there is a wide constellation of factors
that may predispose someone to depression or anxiety and that
stress is a moderating variable. Many models of anxiety are also
based on the vulnerability model. These models include a
stressor or trigger that may lead to subsequent increases in
anxious symptoms and progress to clinical levels of anxiety,
depending on the context [19,20]. The scar model predicts that
depressive periods may lead to future low self-esteem [21,22].
The reciprocal relation model posits that stress leads to future
anxiety and anxiety leads to future stress, and low self-esteem
leads to increased depression and depression leads to future low
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self-esteem [18]. These diverse and not always complementary
models beg testing with many time points, which may be able
to more fully elucidate the relationship between true causal
relationships. At a time where replication in social and affective
neuroscience is in question, it is critically important to replicate
results in distinct cohorts when possible [23,24].

Ecological Momentary Assessments to Measure Mental
Health Metrics
Increasing the sampling rate and study duration compared to
previous causal studies would provide unique insight into the
relationships among these mental health metrics. Recent
technological advances allow for more frequent sampling with
ecological momentary assessments (EMAs), which can be less
invasive and more naturalistic than typical laboratory-based
studies if the sampling frequency is not burdensome. With
EMAs, questions can be sent directly to a person’s smartphone
as often as desired [25,26]. EMA frequency should be balanced
to minimize demand on the subject while maximizing coverage
of potentially rapidly changing responses related to underlying
mental health metrics with consideration for subject retention
over the entire study duration. In an attempt to retain individuals
across their entire collegiate experience, we selected weekly
EMA sampling.

Causal and Contemporaneous Network Detection
The ability to sample individuals’ mental health metrics more
frequently allows for the possibility of testing models and
theories present in the psychological literature, as well as
generating new ones. With larger amounts of data, more methods
to analyze causal influences can be considered. Autoregressive
models such as Granger causality can be used to assess aspects
of causation in an observed system [27]. Notably, Granger
causality is susceptible to high dimensionality and missing data,
and most implementations are not able to dissociate causal
influences from highly correlated variables in a reasonable
manner. Given the correlation present between the measured
mental health metrics, Granger causality is not a reasonable
method to select. Luckily, recent advances in causal network
detection methods allow for parsing large, correlated time series
with missing data. Peter and Clark Momentary Conditional
Independence (PCMCI) is a method that can reconstruct robust
causal networks for time series data that contain some missing
points (ie, nonresponses from students in this study) while
dealing with high dimensionality and highly correlated variables
more effectively than many other methods while still retaining
a low false-positive rate [28,29].

Although many research groups have demonstrated that stress,
self-esteem, anxiety, and depression are all correlated, an
unresolved question is if there are causal influences between
these variables. A variety of psychological models related to
interactions of these mental health metrics have been proposed,
but much of the extant literature does not have temporal
frequency and the total number of time points required to
perform many of the recently developed causality methods. In
this study, we aim to characterize the causal network of
relationships between stress, self-esteem, depression, and anxiety
as assessed by EMAs collected through the smartphone app,
StudentLife. We first test this in a sample of first-year college

students using PCMCI, then retest the same analysis in a
completely independent cohort of subjects. Subsequently, we
attempt to determine which psychological models of anxiety
and depression best fit the current results and discuss possible
implications.

Methods

Participants
Participants were first-year undergraduate students with eligible
smartphones recruited from the Dartmouth College community
during their first academic term. The Committee for the
Protection of Human Subjects at Dartmouth College approved
this study. Each participant provided written informed consent
in accordance with guidelines set by the committee and received
their choice of either course credit or monetary compensation
(US $10 per week of EMAs answered) for study participation
[30]. A subsample of cohort 1 (C1) participants were included
in a previous study [31]. Two cohorts, corresponding to
subsequent class years, were included. C1 included 106 subjects
(75 females, mean age at the beginning of the study 18.25 years,
SD 0.63, range 18-22). One subject was removed from the study
for having a phone incompatible with our data collection app,
leaving C1 with 105 subjects. Cohort 2 (C2) included 114
subjects (75 females, mean age at the beginning of the study
18.12 years, SD 0.45, range 18-20). One subject withdrew within
a week of starting the study, and their data was excluded from
further analyses, leaving C2 with 113 subjects.

Ecological Momentary Assessments and Data
Processing
Brief surveys of depression, anxiety, stress, and state self-esteem
were assessed for 40 weeks (1 academic year) using EMAs
(Multimedia Appendix 1), a method to assess an individual’s
mental state in a naturalistic setting outside of the laboratory
[25]. StudentLife, an app for Android and iOS, was installed
on each participant’s smartphone [32] and used to administer
EMAs at a random time point once per week for 40 weeks.
Individuals were also able to manually open the StudentLife
app and take the EMA in an unprompted manner. Data from
StudentLife is uploaded to a secure server whenever a participant
is both using WiFi and charging their phone, which they were
encouraged to do daily. The EMA questions analyzed in this
study included the PHQ-4, with depressive (PHQ-2) and anxious
(GAD-2) components [13]. State self-esteem was measured
with three questions selected from the State Self-Esteem Scale,
which included a relevant question from each of the following
categories: social, appearance, and performance [33]. Stress
was measured by asking “Are you feeling stressed now?” with
a 5-point Likert scale [34] with response labels ranging from
“Not at All” to “Extremely.” Anonymized data was exported
from StudentLife servers. Responses for an individual were
averaged in the rare case that multiple responses were received
within a given week. Individuals were able to access and answer
the EMAs whenever they wanted, not just when prompted by
the app. Weekly responses from all subjects were concatenated
and buffered with three lines of missing values so that transition
points between subjects would not weigh as causal influences.
All missing values were replaced with “999.” C1 had 3404
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weeks of responses to all four mental health metrics (mean 28.8,
median 30, SE 0.74) across 105 individuals, and C2 had 3614
weeks of responses (mean 26.7, median 29, SE 0.77) across
114 individuals. A total of 7018 out of 8760 possible weeks
contained responses across 219 individuals (80% response rate).

Causal and Contemporaneous Network Detection
The goal of the current work is to determine the causal and
contemporaneous network structure among the mental health
metrics collected on a weekly basis. Contemporaneous network
structure is the relationship between variables within the same
time point, while causal network structure is the relationship
between variables at different time points. PCMCI has the
advantage of being able to recover causal networks that include
multiple sources of causation and is suitable for data sets with
missing responses and correlated variables [28,29,35]. PCMCI
was implemented using the partial correlation method from the
Tigramite software package (version 4.0.0) [36]. PCMCI is a
two-step method that begins with a fully connected causal
network graph. Condition selection, or PC1, a modification of
the Peter and Clark algorithm, is the first step of PCMCI, which
attempts to reduce the number of connections in the graph.
Momentary conditional independence (MCI) is the second step
of PCMCI, which consists of testing links for causal
relationships (using partial correlations in this study).

Condition selection is a method to reduce the number of network
connections that are interrogated for causal influences. Condition
selection identifies nodes from previous time points that are
likely to be real connections. Condition selection is the first
phase of the PCMCI algorithm implemented in Tigramite [37]
and is performed to reduce the number of potential causal
connections interrogated. It applies a fast variant of PC1, a
modification of the Peter and Clark algorithm [38] (for an
in-depth description of PC1 and PCMCI please refer to [29]).
PC1 identifies relevant conditions (variable at a given time lag)
that may have predictive power for all variables. In this context,
condition selection is performed using a liberal initial alpha
value of .2 to retain more possible connections than not (as is
recommended by the software author in the documentation [36]
and is the default for the function in Tigramite version 4.0.0)
while reducing the total number of connections to be tested in
the second phase of PCMCI.

MCI, the second step of PCMCI, identifies contemporaneous
and causal relationships from the reduced set of connections
passed to it from the PC1 algorithm. Contemporaneous
relationships are those that occur at the same time or faster than
the sampling rate (within the same week in this study) and
directionality cannot be assessed. Causal relationships are those
that occur across time points (between weeks in this study).
MCI was implemented through partial correlation estimated

with a linear ordinary least squares regression and a test for
nonzero linear Pearson correlation on the residuals at an alpha
of .005. By using condition selection (PC1) paired with MCI
using the partial correlation test, this method is able to account
for autocorrelation, leading to well-controlled false-positive
rates [28]. Partial correlation was selected from available test
statistics within this framework due to its ease of interpretability,
ability to work with all survey values, and ability to measure
the association between a given pair of variables while removing
variance associated with other variables, critical when looking
at highly correlated mental health metrics. Visualization of
contemporaneous and causal network graphs were generated
using qgraph [39].

Results

Causal influences are shown as directed lines with arrow heads
revealing directionality (Figure 1, top), while contemporaneous
influences are shown separately with undirected lines for clearer
visualization (Figure 1, bottom). All displayed connections were
significant at P<.005. Relationships described in the text were
significant at P<.001 unless otherwise mentioned. Depression
was causally influenced by self-esteem (t-1 rp, C1=–0.082,
C2=–0.095) and itself (t-1 rp, C1=0.388, C2=0.382) in both
cohorts. Anxiety was causally influenced by stress (t-1 rp,
C1=0.095, C2=0.104), self-esteem (t-1 rp, C1=–0.067,
C2=–0.064, P=.002), and itself (t-1 rp, C1=0.293, C2=0.339)
in both cohorts. A causal link between anxiety and depression
was observed in the first cohort (t-1 rp, C1=0.109) and only
observed in the second cohort with a more liberal threshold (t-1
rp, C2=0.044, P=.03 not displayed in Figure 1). Self-esteem
was not causally influenced by any metrics except for itself (t-1
rp, C1=0.389, C2=0.393). Stress was not causally influenced
by any metrics except for itself (t-1 rp, C1=0.248, C2=0.273).

The PCMCI partial correlation (rp) analysis of contemporaneous
relationships revealed significant contemporaneous influences
(P<.001) among all four mental health metrics (Figure 1, top).
Observed contemporaneous undirected links (time t) included
positive links between anxiety, depression, and stress. Anxiety
had positive contemporaneous links to depression (t rp,
C1=0.462, C2=0.444) and stress (t rp, C1=0.354, C2=0.358).
Self-esteem had negative contemporaneous links to each of the
other three mental health metrics, with the strongest negative
relationship being stress (t rp, C1=–0.334, C2=–0.340), followed
by depression (t rp, C1=–0.302, C2=–0.274) and anxiety (t rp,
C1=–0.256, C2=–0.208). Depression had positive
contemporaneous links to anxiety (previously mentioned) and
stress (t rp, C1=0.250, C2=0.231).
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Figure 1. Causality graph observing previous week (t-1) connections on mental health metrics collected through ecological momentary assessments
weekly for cohorts 1 (top left) and 2 (top right) at a threshold of P<.005. Contemporaneous connections presented for cohorts 1 (bottom left) and 2
(bottom right). Solid lines are positive relationships and dashed lines are negative relationships with magnitude marked on the graph, listing the partial
correlation value. For causal relationships, the arrowhead signifies directionality. Anx: anxiety; Dep: depression; SE: self-esteem; Str: stress.

Discussion

Summary of Primary Findings
Weekly EMAs of self-esteem, depression, stress, and anxiety
were collected in two separate cohorts of over 200 college
students across an academic year, with an average response rate
of 80%. These EMAs were submitted to the PCMCI algorithm,
which identified increased stress as a causal factor of future
anxiety. Decreased self-esteem was identified as a causal factor
of future depression and, to a lesser extent, anxiety. Increased
depression was observed as a causal factor for future anxiety,
but only in one of the two cohorts at a threshold of P<.005.
These results help confirm the vulnerability model and extend
previous literature by providing evidence for model testing.

This paper and previous research show congruent patterns of
correlation among the mental health metrics observed [40]:
positive relationships among depression, anxiety, and stress,
and inverse relationships between self-esteem and the other
mental health metrics. These findings are also congruent with

previously validated similarities between these EMA surveys
and longer web-based surveys of related mental health metrics
[31,41]. Analyses using PCMCI provide insight into the causal
temporal dynamics between these mental health metrics. Positive
correlations were observed among depression, anxiety, and
stress, while these 3 metrics were negatively correlated with
self-esteem, as expected based on previous research.

Causal Network Detection
The most novel and important part of this study is the application
of the PCMCI algorithm for the identification of the causal
network structure among mental health metrics [28]. PCMCI
is a two-part algorithm, which when compared to other
causality-detection algorithms, provides low false-positive rates
combined with high power to detect real causal links. By
reducing the number of connections tested in the causal network
using PC1, PCMCI allows for higher dimensional data to be
tested when compared with Granger causality or most other
causal methods. By using partial correlation as the testing metric
for the MCI phase of PCMCI, all variables are tested
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simultaneously, and interactions between correlated variables
can be dissociated, something that has been elusive when
implementing Granger causality. Within the current data set,
conditioning with PC1 is likely less important, as we are using
only four variables, while using partial correlation is critically
important, and these mental health metrics are all at least
somewhat correlated. The current results show that increases
in stress cause subsequent increases in anxiety, while increases
in self-esteem cause subsequent decreases in depression and,
to a lesser extent, anxiety. These findings are consistent with
the extant literature [7,40], but, to our knowledge, we are the
first group to run a causal network analysis with moderately
dense (weekly) temporal coverage extending across a whole
academic year (40 weeks), identifying similar results across
two distinct cohorts.

Causal Findings and Existing Theories of Depression
and Anxiety
The causal interactions among these mental health metrics can
provide evidence to support some current psychological theories.
This paper supports the vulnerability model, which suggests
that low self-esteem can lead to subsequent depression or anxiety
(Figure 1) [42,43]. We did not observe evidence supporting the
scar model, where depression causally influences self-esteem,
or the reciprocal relation model, where low self-esteem and
depression have a feedback loop. Other groups have observed
some support for the scar model, but to a lesser extent than the
vulnerability model [7,8]. The meta-analysis by Sowislo and
Orth [7] looked at prospective effects between these variables
for each study, many of which included longer time frames with
less frequent sampling than we observed here. It is possible that
we would need to greatly increase the number of time points
modeled as possible causal factors and collect data for a longer
period of time to observe effects in support of the scar model.

The diathesis-stress model has been applied in both depressive
and anxious contexts, where pre-existing conditions such as
low self-esteem are risk factors, and stressful events can trigger
subsequent increases in depression or anxiety in higher risk
individuals [9]. There is some support for the diathesis-stress
model in this paper, where self-esteem is a causal factor for
anxiety and depression, and stress is a causal factor for anxiety.
Conversely, with a time lag of 1 week, we did not see direct
interactions between stress and self-esteem. It is possible that
the interactions hypothesized between these variables in the
diathesis-stress model may play out on a much longer timescale
than observed here (multiple to many months or years, which
has some support in the literature) or may primarily be related
to trait self-esteem and not state self-esteem as measured here.

Future Directions and Limitations
Although the current work provides an analysis of regularly
sampled mental health metrics in a college population, a lag of
1 week was selected for simplicity and interpretability. It is
possible that other lag intervals may provide additional insight
into the causal dynamics of these variables. Given how rapidly
mental states can change, weekly resolution may not be the
optimal timescale to detect causality between these variables,
where more frequent sampling could help further elucidate
contemporaneous changes. Moreover, longitudinal sampling

over many years may be better suited to testing the scar model
[44]. There are a variety of moderating factors such as gender,
socioeconomic status, and first-generation college student status
that could potentially alter the observed results and should be
investigated in future work.

The frequency of sampling needs to be balanced with the burden
on study participants, since requesting frequent responses would
likely lead to increased participant attrition and may even be
an added stressor. As the current study looks to retain individuals
over their entire college experience, minimizing the burden on
the participant is likely to be a key to retention. Given the goal
of long-term participant retention, the total number of questions
asked through weekly EMAs was minimized, meaning limited
coverage of anxiety or depressive symptoms. Although this may
restrict the overarching implications that can be drawn from the
current study, the questions were selected based on previous
validation and maximal ability to diagnose anxious or depressive
symptoms while asking minimal questions [13,14]. Furthermore,
the questions from the PHQ-4 were not changed from Kroenke
and colleagues [13], meaning they asked about the last 2 weeks,
which may be suboptimal for the elucidation of causal factors
and likely to underestimate the true magnitude of causal
influences.

Values of these mental health metrics may change more rapidly
than the weekly rate that they are sampled at in this study.
Signals associated with fast fluctuations in these metrics would
decrease our ability to identify relationships, particularly those
that replicate across multiple cohorts, suggesting that the
observed results are real and, if anything, underestimate the
strength of the relationship between these variables. Increasing
the sampling rate to daily or hourly could provide greatly
improved insights into the nature of the temporal relationships
between these metrics; although, it would increase participant
burden and possibly decrease retention. A balance may be
provided by using mobile smartphone sensing features to
provide some insight into the optimal EMA sampling frequency
for future studies. Smart triggering of EMAs, which is based
on changes in smartphone features such as motion, conversation,
or location, could reduce the total number of times a participant
is asked to answer EMA questions while optimizing the temporal
resolution and helping to better determine causal relationships
among variables. Smartphone sensing features can be sampled
hourly or even by the minute with little participant burden except
for decreased battery life. Identifying sets of features such as
the number of conversations, sleep, or number of locations
visited [41] that predict shifts in mental states may help with
both smart triggering of EMAs and identification of a more
precise moment in time when an individual’s feelings change
[45,46]. Identifying predictive features would add complexities
to the data analysis pipeline and could be critical to balancing
the amount of time requested of each participant over several
years, as well as the temporal resolution needed to properly
elucidate causal structures. Many theories and models have been
created to describe the relationship among these mental health
metrics. With increased survey sampling rates available with
EMA and improvements in methods for detecting causal
network structure, the ability to test these models and generate
more refined ones becomes a possibility.
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Conclusions
This study provides a framework for identifying causal factors
of anxiety and depression in college students, with the key
results replicating in two distinct cohorts sampled weekly over
the course of an academic year. Stress is a causal predictor of
anxiety, while low self-esteem is a causal predictor of depression
and, to a lesser extent, anxiety. These results support the

vulnerability model of depression and suggest that ameliorating
high rates of stress may reduce subsequent increases in
self-reported anxiety. Continually testing and expanding models
of the interactions between these and other mental health metrics
will be critical to identifying causal factors and potential
treatments or strategies to mitigate them, particularly in groups
who are at a higher risk than the general population.
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Abstract

Background: A growing gap has emerged between people with mental illness and health care professionals, which in recent
years has been successfully closed through the adoption of peer support services (PSSs). Peer support in mental health has been
variously defined in the literature and is simply known as the help and support that people with lived experience of mental illness
or a learning disability can give to one another. Although PSSs date back to several centuries, it is only in the last few decades
that these services have formally evolved, grown, and become an integral part of the health care system. Debates around peer
support in mental health have been raised frequently in the literature. Although many authors have emphasized the utmost
importance of incorporating peer support into the health care system to instill hope; to improve engagement, quality of life,
self-confidence, and integrity; and to reduce the burden on the health care system, other studies suggest that there are neutral
effects from integrating PSSs into health care systems, with a probable waste of resources.

Objective: In this general review, we aimed to examine the literature, exploring the evolution, growth, types, function, generating
tools, evaluation, challenges, and the effect of PSSs in the field of mental health and addiction. In addition, we aimed to describe
PSSs in different, nonexhaustive contexts, as shown in the literature, that aims to draw attention to the proposed values of PSSs
in such fields.

Methods: The review was conducted through a general search of the literature on MEDLINE, Google Scholar, EMBASE,
Scopus, Chemical Abstracts, and PsycINFO. Search terms included peer support, peer support in mental health, social support,
peer, family support, and integrated care.

Results: There is abundant literature defining and describing PSSs in different contexts as well as tracking their origins. Two
main transformational concepts have been described, namely, intentional peer support and transformation from patients to peer
support providers. The effects of PSSs are extensive and integrated into different fields, such as forensic PSSs, addiction, and
mental health, and in different age groups and mental health condition severity. Satisfaction of and challenges to PSS integration
have been clearly dependent on a number of factors and consequently impact the future prospect of this workforce.

Conclusions: There is an internationally growing trend to adopt PSSs within addiction and mental health services, and despite
the ongoing challenges, large sections of the current literature support the inclusion of peer support workers in the mental health
care workforce. The feasibility and maintenance of a robust PSS in health care would only be possible through collaborative
efforts and ongoing support and engagement from all health care practitioners, managers, and other stakeholders.

(JMIR Ment Health 2020;7(6):e15572)   doi:10.2196/15572
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Introduction

Peer support services (PSSs) are novel interventions recently
adopted in mental health systems worldwide. It is believed,
however, that PSSs date back to more than three centuries to
the moral treatment era [1], albeit on an informal basis. Diverse
definitions and classifications for PSSs have been provided in
the literature [2-4], and numerous reports have praised and
supported the service provided by peer support workers (PSWs)
[5-8]. However, other literature suggests the neutral effects of
PSSs, with weak associated evidence to support such services
[9,10]. The potential impact of PSWs on their peers [11-14] has
received considerable attention in the literature.

PSSs have been introduced in different contexts, such as family
PSWs [15-19], the forensic field [20,21], and online PSSs. A
considerable number of strategies were proposed to generate
an effective PSS in the mental health field amid a number of
associated concerns and challenges [22-25].

Methods

This general review sheds light on PSWs’experiences, benefits,
challenges, opportunities to expand access to quality addiction,
and mental health care using PSSs. The review was conducted
through a general search of the literature on MEDLINE, Google
Scholar, EMBASE, Scopus, Chemical Abstracts, and PsycINFO.
Search terms included peer support, peer support in mental
health, social support, peer, family support, and integrated care.
We began the review with an examination of the definitions,
origins, and types of peer support contributions and within
different clinical contexts, aiming at deepening the view to the
diverse effects of such a workforce. We then continued with
examining the transition from a patient role to a PSW role and
their incorporation into mental health systems. Thereafter, we
provided a conceptual framework for the effects of peer support
and stigma in relation to PSWs. We concluded the review by
examining the benefits and challenges associated with PSSs
and provided a commentary on future directions for PSSs in
mental health.

Results

Definitions
Peer support has diverse meanings in the literature. For example,
it is a system of giving and receiving help founded on key
principles of respect, shared responsibility, and an agreement
of what is helpful [26]. A peer is defined as an equal, someone
with whom one shares demographic or social similarities,
whereas support refers to “the kind of deeply felt empathy,
encouragement, and assistance that people with shared
experiences can offer one another within a reciprocal
relationship” [3]. The Mental Health Foundation in the United
Kingdom defined peer support in mental health as “the help and
support that people with lived experience of a mental illness or
a learning disability can give to one another” [27]. Peer
employees were also defined as “individuals who fill designated
unique peer positions as well as peers who are hired into
traditional MH positions” [28]. In 1976, authors defined

self-help groups as “voluntary small group structures for mutual
aid in the accomplishment of a specific purpose...usually formed
by peers who have come together for mutual assistance in
satisfying a common need, overcoming a common handicap or
life-disrupting problem, and bringing about desired social and/or
personal change” [28]. Although the mutual relationship was
sometimes overlooked and rather described as an asymmetric
or nearly one-directional relationship [29], it is emphasized
upon as 1 of the 4 main tasks for peer support accomplishments,
which are mutuality, connection, worldwide, and moving toward
rather than moving away [30].

Origin and Growth of Peer Support
Davidson et al [11] have expressed the paradigm that calls for
new models of community-based practice, which turned away
from case management and from conceptualizing old practices
under new terms. In the 1990s, peer support was formally
introduced as a service in community mental health care.
However, there is evidence of its practice throughout history,
including during the moral treatment era in France at the end
of the 18th century [1]. Recently, peer support has been rapidly
growing in many countries and could attract a considerable
amount of research [22]. Although Lunatic Friends’ Society is
known as the earliest peer support group in mental health, which
was founded in England in the middle of the 19th century [31],
self-help groups were described as the oldest and most pervasive
of peer support types [28]. Some peer-run groups also formed
in Germany in the late 19th century, which protested on
involuntary confinement laws. In addition to this, several
individuals in the 18th and 19th centuries publicized their
protests about their treatment in autobiographies and petitions
[32]. The origin of peer support even reaches further back than
the earliest asylums [33]. Some authors suggest that peer support
is not based on psychiatric models and diagnostic criteria [3];
however, it is about “understanding another’s situation
empathically through the shared experience of emotional and
psychological pain” [34]. In the United States, the start of
legitimacy for peer support was ignited in 2007 by considering
the conditions under which PSSs could be reimbursed by
Medicaid [35]. Although this reform was entailing a recovery
model, which has been adopted by health care providers and
stakeholders in many “English-speaking” countries, it was not
the case in many other countries, in which this reform was yet
to be well formulated [36].

Transformational Concepts in Peer Support Service

Intentional Peer Support: Informal to Formal Peer
Support Evolution
Intentional peer support (IPS) is described as a philosophical
descendant of the informal peer support of the ex-patients’
movement in the 1970s [3]. It depends on a way of
communication that immerses the provider into the recipient
experience by stepping back from one’s story and being eagerly
open to others’ stories [30]. In the field of psychiatry, trauma
is blamed for playing a pivotal role in the experience, diagnosis,
and treatment, and peer support is described as the logical
environment for disseminating trauma-informed care (TIC) or
service, which enables building relationships based on mutuality,
shared power, and respect [37]. In the same context,

JMIR Ment Health 2020 | vol. 7 | iss. 6 |e15572 | p.24https://mental.jmir.org/2020/6/e15572
(page number not for citation purposes)

Shalaby & AgyapongJMIR MENTAL HEALTH

XSL•FO
RenderX

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


trauma-informed peer support usually begins with the main
question, “What happened to you?” instead of “What is wrong
with you?” [30]. TIC is an explanatory model that identifies
PSWs sharing lived experiences, ensuring safety and functioning
as an advocate, and a liaison to patient management plans, where
empowerment and intervention models are strongly emphasized
upon [38,39]. The shift from a traditional biomedical model to
recovery-oriented practice is meant to perceive trauma as a
coping mechanism rather than a pathology [38,40]. This clearly
entails training of all service providers for better
acknowledgment and comfort in dealing with trauma survivors,
with an understanding of trauma as an expectation rather than
an exception [41]. Although the TIC concept has evolved over
the years, it still lacks guidance, training, staff knowledge, and
governmental support, which are necessary to ensure successful
policy implementation [40]. The role of PSWs also extended
to support those at risk of trauma events because of the nature
of their work, including child protection workers, who are at
risk of posttraumatic stress disorder or anxiety disorder [42].
Although IPS grew from the informal practices of
grassroots-initiated peer support, it differs from earlier
approaches because it is a theoretically based, manualized
approach with clear goals and a fidelity tool for practitioners
[14]. It instead focuses on the nature and purpose of the peer
support relationship and its attention to skill building to
purposefully engage in peer support relationships that promote
mutual healing and growth [3]. Transitioning from informal to
formal roles provides not only well-formulated expectations of
the role but also a better chance to identify the potential conflict
of the PSWs’ mixed identity [43].

Research conducted on PSWs has been conceptualized
throughout history [22]. Starting with feasibility studies, at the
initial stage, it is followed by studies comparing peer staff with
nonpeer staff and, finally, the studies that answer questions such
as the following:

• Do interventions provided by peers differ from those
provided by nonpeers?

• What makes peer support a unique form of service delivery?

If so, to the previous question, what are the active ingredients
of these aspects of peer support, and what outcomes can they
produce?

Studies that provide answers to the latter set of questions are
expected to provide a deeper understanding of the philosophical
underpinnings of the IPS concept for PSSs.

The Transformation From Patient to Peer Support
Providers
The shift from being a service recipient to a service provider
has been contributing as a driving force to restore fundamental
human rights, especially among those with serious mental
illnesses (SMIs) [22]. Telling the personal lived experience
leads to a profound shift, from telling an “illness story” to a
“recovery story” [4]. This involved an identity transformation
from being perceived as a victim or a patient to a person fully
engaged in life with various opportunities ahead [4]. This
transition is seen as a gradual process and one that is supported
by several other personal changes with expected challenges

[44]. Moving a full circle to include PSWs as the service
provider has been undertaken by mental health services to
further exceed the transformational role, which was primarily
the main aim of providing such a service [45]. A liminal identity
was given for PSWs as laying between several roles, being
service users, friends, and staff. Thus, the professionalism of
the PSW role might not be a successful way to ensure individual
well-being or to promote the peer support initiative [46]. Thus,
successful transitioning from the patient to PSW role involves
fundamental functional shifts achieved through overcoming
multiple barriers at the personal, health system, and societal
levels.

Effects of Peer Support Service in Different Contexts
Trained PSWs or mentors can use communication behaviors
useful to different client groups. Many studies showed the
effectiveness and feasibility of applying for peer support as
follows:

Severe or Serious Mental Illness
Generally, the evidence for peer support interventions for people
with SMIs has been described as moderate to limited with mixed
intervention effects [2,47]. On the one hand, adding PSSs to
intensive case management teams proved to improve activation
in terms of knowledge, skills, confidence, and attitudes for
managing health and treatment. Hence, patients become
healthier, report better quality of life (QOL), engage in more
health care practices, and report more treatment satisfaction
[48,49]. On the other hand, a systematic review of randomized
controlled trials (RCTs) involving adults with SMIs, while
showing some evidence of positive effects on measures of hope,
recovery, and empowerment at and beyond the end of the PSS
intervention in this review, did not show any positive effects
on hospitalization, satisfaction, or overall symptoms [10].
Similarly, a Cochrane systematic review of PSSs for people
with schizophrenia found inconclusive results, with a high risk
of bias in most of the studies and insufficient data to support or
refute the PSS for this group [50].

Addiction and Drug Users
In recent years, peer recovery support services have become an
accepted part of the treatment for substance use disorders,
providing a more extensive array of services that are typically
associated with the mutual supportive intervention [51]. This
is in contrast to the use of peer support for SMIs where evidence
is still developing. The Substance Abuse and Mental Health
Services Administration (SAMHSA) defined peer recovery
support for substance use disorders as “a set of nonclinical,
peer-based activities that engage, educate, and support
individuals so that they can make life changes that are necessary
to recover from substance use disorders” [51]. Despite the
long-term nature of substance abuse, immersion in peer support
groups and activities and active engagement in the community
are considered the 2 critical predictors of recovery for more
than half the dependent substance users [52].

A number of trials studied the peer support effect on drug users,
especially in the emergency department [53,54]. Another
randomized trial found that a socially focused treatment can
affect change in the patient’s social network and hence increase
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support for abstinence, for example, an increase of one
nondrinking friend in the social network is translated into a 27%
increase in the probability of reporting abstinence on 90% of
days or more at all follow-up visits, which extended to 15
months [55].

Forensic Peer Support Service
The forensic peer system refers to the engagement of peer
specialists who have histories of mental illness as well as
criminal justice involvement and who are trained to help other
patients sharing similar accounts [20]. As referred to by
Davidson and Rowe [20], “Forensic Peer Specialists embody
the potential for recovery for people who confront the dual
stigmas associated with SMI and criminal justice system
involvement.”

They offer day-to-day support for those released early from jail
by accompanying them to initial probation meetings or treatment
appointments and referring them to potential employers and
landlords, helping people to negotiate and minimize continuing
criminal sanctions and training professional staff on engaging
consumers with criminal justice history [20,21]. PSWs with
incarceration histories could successfully identify the liminal
space in being supportive rather than providing support for the
criminal offense, in contrast with the conventional methods that
directly confront criminality [56]. In fact, having criminal
history is the “critical component” for achieving recovery [56].
Multiple initiatives have been introduced to facilitate a reentry
process for people recently released from incarceration,
including Forensic Assertive Community Treatment, Assertive
Community Treatment, Critical Time Intervention, and
Women’s Initiative Supporting Health Transitions Clinic,
through diverse community support groups involving PSWs
[57,58].

Old Adults
A peer support program undertaken by older community
volunteers was effective in improving general and physical
health, social functioning, depression parameters, and social
support satisfaction, especially in socially isolated, low-income
older adults [59]. The Reclaiming Joy Peer Support intervention
(a mental health intervention that pairs an older adult volunteer
with a participant) has the potential for decreasing depression
symptoms and improving QOL indicators for both anxiety and
depression [60]. Engaging the community in health research
could be of a high value in acknowledging their own health
needs [61].

Youth and Adolescents
Peer support programs are mostly needed for university students,
where challenges with loneliness and isolation are well
recognized [62]. Hence, a need emerged for training peers to
support their peer adolescents with the prospective challenges
at this age [63]. Trained peer support students without
necessarily having a lived experience were also examined in
England [64]. The study included university students measuring
the acceptability and impact of the volunteer peer support
program through 6 weekly sessions. Students with lower mental
well-being were more likely to complete the course, and an
improvement in mental well-being was recorded for those who

attended more frequently. Overall, peers remain to be an
essential source of support for young people experiencing mental
health and substance use problems [65].

Medically and Socially Disadvantaged Subgroups
A peer-led, medical self-management program intervention has
been beneficial for medically and socially disadvantaged
subgroups [60]. The Reclaiming Joy Peer Support intervention
has the potential for increasing QOL and reducing depression
in low-income older adults who have physical health conditions
[60]. Similarly, for those who are “hardly reached,” it was
indicated that the PSS provided is even more effective in these
marginalized populations [66]. A Health and Recovery Peer
program was delivered by mental health peer leaders for people
with SMIs, resulting in an improvement in the physical
health–related QOL parameters such as physical activity and
medication adherence [49]. Peer-delivered and
technology-supported interventions are feasible and acceptable
and are associated with improvements in psychiatric, medical
self-management skills, QOL, and empowerment of older adults
with SMIs and or chronic health conditions [67,68].

Persons With Disabilities
The United Nations’ Convention on the Rights of Persons with
Disabilities (CRPD) was adopted in 2007 and stated that
“persons with disabilities should have equal recognition before
the law and the right to exercise their legal capacity” [69-71].
Therefore, a positive emphasis upon the supported decision
making and the fight against discrimination is evident through
the convention. Nevertheless, these initiatives have been
perceived as incomplete considering many challenges such as
the community social status and ongoing perceived stigma of
people with disabilities (PWDs) [70,72]. “Circle of support” is
an elaborate example of an applicable peer support model for
PWDs that has helped in decision making and facilitating
communication [70,73,74]. This is clearly aligned with the
paradigm shift from the biomedical to the socially supportive
model of disability, which was provided by CRPD [70].

Peer Support for Families
Families may act either as sources of understanding and support
or stigmatization through ignorance, prejudice, and
discrimination, with subsequent negative impact [19]. In
addition, the distress and burden associated with caring for a
family member with mental illness are evident, where 29% to
60% endure significant psychological distress [17]. Family
support can be financial or emotional; however, moral support
was perceived as the substantial motivating factor for relatives
who are ill [19]. In the last few decades, consistent and growing
evidence that supports the inclusion of family members in the
treatment and care of their misfortunate relatives has been
developed. This has been mainly evident in the youth mental
health system that urged the transformation change, which
incorporates family members in the health care service provided
to their youth [18,75]. Many PSWs have been engaged in family
psychoeducation as family peers or parent partners, especially
for those with the first episode of psychosis [76]. Although
familial education is crucial and needs to be provided through
different scales [19], an extensive matching of PSWs and the
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caregivers has not been perceived as a necessity to create a
successful volunteer mentoring relationship [77]. Multiple
initiatives have taken place all over the world. In India, a
program titled “Saathi” was established for family members of
residential and outpatient mental health service users that had
dual goals of offering information and developing a peer support
mechanism for family members of people with different mental
health conditions [19]. In Melbourne, Australia, “Families
Helping Families” was developed, where family PSWs are
positioned in the service assessment area and in the inpatient
unit to ensure early involvement [18]. An impressive peer
support guide for parents of children or youth with mental health
problems is provided by the Canadian Mental Health
Association, British Colombia Division [15]. In Ontario, family
matters programs are provided through provincial peer support
programs [16].

The term “transforming mental health care” entails active
involvement of families in orienting the mental health system
toward recovery [78]. Family members are to have access to
timely and accurate information that promotes learning,
self-monitoring, and accountability [79]. The inclusion of family
members as partners of the medical service is the new
philosophy, with a subsequent shift from the concept of
clinic-based practice to a community-based service approach
[78].

Peer Support Service in Low- and Middle-Income
Countries
Several initiatives took place in low- and middle-income
countries, such as in rural Uganda, where a trained peer-led
team provided 12 successful training sessions of perinatal
service for a group of parents over a 6-month period, which
resulted in better maternal well-being and child development,
compared with another control group [80]. Similarly, successful
community peer groups were conducted in rural India and Nepal,
with high feasibility and effectiveness rates, and perceived as
“potential alternative to health-worker-led interventions”
[81-83]. In addition, adding counseling and social support
groups entailing PSWs to the conventional medication treatment
for patients with psychotic disorders was tried in a cohort study
in Uganda; however, the results were not significantly different
from those who received only medications [84]. This might be
because of the underpowering of community services offered,
compared with the robust medication regimens [85].

It is evident from the aforementioned information that there is
mixed evidence on the effectiveness of PSW interventions in
different contexts. For example, for patients with SMIs,
systematic reviews suggest that there is some evidence of
positive effects on measures of hope, recovery, and

empowerment but no positive effects on hospitalization,
satisfaction, or overall symptoms [10]. Similarly, for patients
with addiction issues, although being involved in a peer network
did not reduce social assistance for alcohol, they somewhat
increased behavioral and attitudinal support for abstinence as
well as involvement with Alcoholics Anonymous [55].
Furthermore, although many observational studies support the
PSW role in the other contexts described above, there is a
current dearth of literature involving RCTs and systematic
reviews reporting on the effectiveness of PSWs in these specific
contexts. Thus, there exist opportunities for conducting RCTs
in the described contexts.

The Conceptual Framework for the Effects of Peer
Support Service
The conceptual framework is based on empirical evidence,
suggesting that the impact of PSWs reflects upon the recipients
of such a service [4,76,86-90], the global health system
[22,47,76,86,91,92], and the PSWs themselves [13,28,76,93],
as shown in Figure 1. The framework has, therefore, been
developed by authors through a general review of the literature
that examines the effects of PSSs on patients, health care
systems, and also PSWs themselves so as to provide
evidence-based material supporting all possible effects of PSW
roles.

Supportive social relationships can have a dual opposing effect
on individuals’ lives, either as a family member or as social and
professional networks through sharing their disappointments
and pains or their joy and successes [11]. Useful roles for PSSs
are identified in many studies. For example, adding 3 peer
specialists to a team of 10 intensive case managers provided
better QOL with greater satisfaction [12], stigma reduction, and
less health service utilization [89,91]. The economic impact of
PSSs has been extensively studied in the literature, concluding
cost containment for the health care system in terms of reduction
of readmission rates, emergency visits, and fewer hospital stays,
which altogether substantially exceed the cost of running a peer
support program [92]. Moreover, PSWs are looked at as
providers of a service at a cheaper cost compared with other
health care providers [94,95]. For example, about US $23,000
is paid to PSWs in the United States compared with around US
$100,000 for a nurse practitioner [96]. However, a PSS is not
posited as a substitute for clinical services, rather it is perceived
as an intrapersonal and social service that provides a dual role
of effective service and with humanizing care and support
[14,26,97]. This role extends to cover PSWs themselves, in
terms of improved overall well-being and self-confidence,
reframing identity, and enhancing responsibility either toward
themselves or their peers [13,93].
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Figure 1. The conceptual framework for the impact of peer support workers in mental health. MH: mental health; PSS: peer support service; PSW:
peer support worker.

Although PSWs can play a variety of tasks, managers who hire
them may want to ensure that improving patient activation is
included in their range of duties [48]. In 2 concurrent studies,
a significant increase in QOL satisfaction, reduction of
rehospitalization rates, and reduction in the number of hospital
days were recorded when adding PSSs to usual care [22,98]. In
another study engaging 31 peer providers in diverse mental
health, agencies identified 5 broad domains of wellness,
including foundational, emotional, growth and spiritual, social,
and occupational wellness [4]. In a systematic literature review
for people with SMIs, peer-navigator interventions and
self-management were the most promising interventions [47].
PSWs’ effects are diversified through sharing in different
contexts. For example, positive impacts on the physical health
of their peers have been recorded [49]. Peer-based approaches
have been used to deliver behavioral weight loss interventions
[90]. For young students, structured peer support for depression
may have benefits in improving students’ mental well-being
[64]. In the case of crisis houses, greater satisfaction was
achieved through a provided informal PSS [99]. Robust studies,
therefore, recommend implementing peer support programs
[10,18].

On the other hand, authors found that PSSs met moderate levels
of evidence and that effectiveness varied across service types,
for example, with “peers in existing clinical roles” was described
as being less effective than the “peer staff added to traditional
services” and “peer staff delivering structured curricula” [3].
Other reviews suggested that current evidence does not support

recommendations or mandatory requirements from policy
makers to offer programs for peer support [9,10].

Peer Support Workers’ Satisfaction and Challenges
PSWs experience different problems alongside their diverse job
roles, including low pay, stigma, unclear work roles, alienation,
struggling with skill deficits, lack of training opportunities,
emotional stress in helping others, and, on top of that,
maintaining their personal physical and mental health wellness
[100,101]. Researchers found that PSWs experience
discrimination and prejudice from nonpeer workers, in addition
to the encountered difficulties of how to manage the transition
from being a patient to a PSW. As a result, high attrition rates
were noted among PSWs in mental health settings [102,103].
Peer job satisfaction is strongly dependent on several factors
[100,104,105]. Role clarity and psychological empowerment,
organizational culture, and working partnership with peers were
the most significant predictors of PSW job satisfaction, while
professional prejudice was not perceived as a significant
predictor [106,107]. Other studies noted that the main problems
were experiencing marginalization, lack of understanding, and
a sense of exclusion [108-110]. Payment could also contribute
to the amount of satisfaction of PSWs [76], as compensation
helps through facilitation and engagement motivation [109].
Nevertheless, it seems that not the payment, which ranged from
US $10 to US $20 per hour, but the lack of recognition and
acknowledgment are the causes for job nonsatisfaction [104].

An interesting literature review grouped these challenges and
barriers facing PSWs during fulfilling their assigned roles into
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6 main categories: nature of the innovation, individual
professional, service user, social context, organizational context,
and economic and political contexts [111].

It is evident from the abovementioned information that the PSW
role is challenged at multiple levels, including at the personal,
societal, and organizational levels. These challenges have a
direct bearing on PSW satisfaction, and the successful
integration of the PSW role into the health care system depends
to a great extent on how these challenges are overcome.

Novel Technology in Peer Support Service (Online and
Telephone)
Online support groups are usually conducted through bulletin
boards, emails, or live chatting software [28]. Online groups
are familiar with people whose illnesses are similar to SMIs or
affecting the body shape that have forced them to experience
embarrassment and social stigmatization [23,24]. Therefore,
they split from the social contexts and redirect toward novel
ways of help, such as PSWs and online support groups, and
web-based communities provided a suitable medium for people
with SMIs by following and learning from their peers on the
web, which positively helped them to fight against stigma,
instilling hope and gaining insight and empowerment for better
health control [25]. Increasingly, social media grew as a target
for individuals with SMIs, such as schizophrenia, schizoaffective
disorder, or bipolar disorder, seeking advice and supporting
each other [112-114]. For someone with SMIs, the decision to
reach out and connect with others typically occurs at a time of
increased instability or when facing significant life challenges
[115]. In a qualitative study, popular social media, such as
YouTube, appeared useful for allowing people with SMIs to
feel less alone, find hope, support each other, and share personal
experiences and coping strategies with day-to-day challenges
of living with mental illness through listening and posting
comments [114]. Mobile phone–based peer support was found
to be a feasible and acceptable way to the youngsters during
their pregnancy as well as in the postpartum period [116]. In
addition, when coupled with frequent face-to-face meetings
with PSWs and with “text for support,” it could be of high value
for patients with different mental illnesses [117]. Although
online peer networks actively fight against discrimination and
stigma, their accessibility to diverse patients’ sectors regarding
their income and ethnicity is still questionable [25].

Future of Peer Support Services
Potential new roles, such as community health workers, peer
whole health coaches, peer wellness coaches, and peer
navigators, have been suggested for such a workforce [76]. They
are described as an “ill-defined potential new layer of
professionals” [118]. Through an initiative undertaken by
SAMHSA via its “Bringing Recovery Supports to Scale
Technical Assistance Center Strategy,” a successful
identification of abilities and critical knowledge necessarily
required for PSWs who provide help and support for those
recovering from mental health and substance abuse was noted
[76]. At present, peer support is seen as a growing paradigm in
many countries, including the United Kingdom, Canada, New
Zealand, France, and the Netherlands [103,119]. As an evolving
culture, peer support has the opportunity to forge not just mental

health system change but social change as well [37]. A novel
peer support system termed “Edmonton peer support system”
(EPSS) is currently being tested in a randomized controlled
pilot trial [117]. In this study, investigators are evaluating the
effectiveness of an innovative peer support program that
incorporates leadership training, mentorship, recognition, and
reward systems for PSWs, coupled with automated daily
supportive text messaging, which has proven effectiveness in
feasibility trials involving patients with depression and alcohol
use disorders [120,121]. Previous studies have examined the
effect of PSSs in different contexts, including outpatient
departments [122], emergency departments [53,54], community
mental health clinics [123,124], and inpatient sites [125]. On
the contrary, the EPSS study focuses on patients who have been
discharged from acute care hospitals. These patients are being
randomized into 1 of the 4 main groups: enrollment in a peer
support system, enrollment in a peer support system plus
automated daily supportive and reminder text messages,
enrollment in automated daily supportive and reminder text
messages alone, or treatment as usual follow-up care. The
research team hypothesizes that patients who are assigned to a
peer support system plus automated daily supportive and
reminder text messages will show the best outcome.

Organizations may facilitate peer support through their values,
actions, and oversight [119] and through a robust supervision
system with available educational access, which could be the
adequate path for creating a positive and risk-free environment
for PSWs throughout their complex workloads [126]. On the
other hand, ethics committees play essential roles in the
inclusion of PSWs in applied research studies by avoiding
repetition of the work of other trusted agencies and considering
the ethical validity of consent procedures for peer support
interventions [127].

Discussion

There is an internationally growing trend to adopt PSSs within
addiction and mental health services, and despite the ongoing
challenges, large sections of the current literature support the
inclusion of the PSWs into the mental health care workforce.
The literature suggests that the benefits of PSSs impact not only
the recipients of mental health services but also extend to the
PSWs and the whole health care system. Although the expected
benefits of PSSs might be directly measured in terms of service
utilization or patient improvement indicators, this could also
extend to include wellness and empowerment for PSWs, who
may still be fragile, vulnerable, and in need of ongoing
acknowledgment and recognition. Thus, the potential for PSSs
to be embedded into routine care and the opportunities for the
development of innovative models of care for addiction and
mental health patients such as the EPSS, which incorporates
PSSs and supportive text messaging [117], are evidently a high
valued priority. However, the feasibility and maintenance of a
robust PSS in health care would only be possible through
collaborative efforts and ongoing support and engagement from
all health care practitioners, managers, and other stakeholders.

This literature review has several limitations. First, the review
is not a systematic review or meta-analysis, and as such, there
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were no well-defined inclusion or exclusion criteria of studies,
which potentially could lead to the exclusion of some essential
related studies. Second, the search was conducted in English
publications only. Consequently, there is a high probability of
missing critical related publications published in non-English

languages. Finally, as the review depended mainly on the
available literature from the aforementioned sources, which
showed marked variability in their design and covered diverse
ideas under the central theme, the different weights for each
idea throughout the review could be noted.
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Abstract

Background: Web-based interventions are increasingly being used for individuals with serious mental illness, including
psychosis, and preliminary evidence suggests clinical benefits. To achieve such benefits, individuals must have some level of
engagement with the intervention. Currently, little is known about what influences engagement with web-based interventions for
individuals with psychotic disorders.

Objective: This study aimed to explore users' perspectives on what influenced engagement with a web-based intervention for
psychosis.

Methods: A qualitative design was employed using semistructured telephone interviews. Participants were 17 adults with
psychosis who had participated in a trial examining engagement with a self-guided, web-based intervention promoting personal
recovery and self-management of mental health.

Results: We identified 2 overarching themes: challenges to using the website and factors supporting persistence. Both of the
main themes included several subthemes related to both user-related factors (eg, mental health, personal circumstances, approach
to using the website) and users’ experience of the intervention (eg, having experienced similar content previously or finding the
material confronting).

Conclusions: Individuals with psychosis experienced several challenges to ongoing engagement with a web-based intervention.
Adjunctive emails present an important design feature to maintain interest and motivation to engage with the intervention.
However, fluctuations in mental health and psychosocial difficulties are a significant challenge. Design and implementation
considerations include flexible interventions with tailoring opportunities to accommodate changeable circumstances and individual
preferences.

(JMIR Ment Health 2020;7(6):e16730)   doi:10.2196/16730

KEYWORDS

psychosis; engagement; qualitative research; eHealth; internet intervention; mobile phone

Introduction

Background
Access to the internet and digital technologies is increasing
among individuals with psychosis [1,2]. Many individuals with
psychosis are active and proficient users of technology and the

internet [3-5] and demonstrate positive attitudes toward using
digital technologies to support mental health and
self-management [6,7]. This increased access and interest
provide a unique opportunity to promote self-management of
mental health via internet- and mobile-based interventions. To
meet this opportunity, several mobile apps and internet-based
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interventions have been developed to promote self-management
of mental health in psychosis [8-11]. Both internet- and
mobile-based interventions (hereafter named web-based
interventions) appear feasible, acceptable, and potentially
effective in improving clinical outcomes for individuals with
psychotic disorders [12-15].

Despite potential benefits, engagement with web-based
interventions for psychosis may be variable [16]. Some
individuals may be very engaged and high users of an
intervention. However, a large proportion will have only initial
or infrequent use of an intervention, thus limiting potential
associated benefits [17]. Individuals with psychotic disorders
may have specific difficulties related to engaging with
web-based interventions. For example, cognitive deficits,
reduced awareness of illness, and positive and negative
symptoms may present as challenges to using the internet and
web-based interventions [4,18]. Additionally, some individuals
with psychosis may have limited computer literacy and
additional barriers to internet use and access. These barriers are
potentially associated with less educational and vocational
attainment or the impact of symptoms [2,4,19].

Qualitative methods can enable the exploration of user
experiences and reveal factors that support or obstruct
engagement with web-based interventions [20]. The
investigation into web-based interventions for broader mental
health difficulties has highlighted various factors that impede
or support engagement with web-based interventions. Previously
identified challenges to engagement include mental health
symptoms (such as low mood, anxiety, and mania), current life
situation (such as competing demands), and negative perceptions
or experiences of the intervention (eg, perceived poor fit with
the user) [21-25]. Conversely, positive intervention experiences
(such as a sense of autonomy, competence, or connection) and
finding an intervention beneficial have previously been reported
as facilitators of engagement with web-based interventions
[21,26,27].

Previous research has qualitatively investigated users’
experiences of web-based interventions for psychosis [28-30].
However, these studies have largely focused on broader
perceptions and evaluations of relevant interventions, such as
acceptability and associated impacts. To date, limited research
has specifically examined how people with psychosis engage
with web-based interventions or factors that may influence
engagement. Eisner and colleagues [10] recently investigated
barriers to engagement with a mobile app for symptom
monitoring in schizophrenia (the Experiences of Psychosis
Relapse: Early Subjective Signs app). Participants who used
the app over 6 months identified both mental health and
phone-related barriers to engagement with the app. Some
participants reported positive symptoms impacted concentration,
which made answering questions on the app more strenuous.
Others reported difficulties using smartphones because of a lack
of experience.

Objectives
Web-based–self-management programs are another type of
digital intervention for which there is a lack of research
examining user experiences of engagement. This study aimed

to explore user experiences of engaging with a web-based
program for psychosis and identify factors associated with
engagement and disengagement.

Methods

Research Context
This qualitative study was embedded in a broader research
project that examined predictors of engagement with a
web-based intervention for individuals with psychosis—the
Self-Management and Recovery Technology (SMART) website
[16]. The broader research program involved a trial on the use
of the website on a tablet computer in face-to-face sessions to
examine efficacy [31,32] and examining integration into routine
mental health services. This study formed part of an
investigation into the potential to use the SMART website as a
predominantly self-guided, low-intensity, web-based
intervention [16].

The website aimed to promote self-management of mental health
and personal recovery (ie, living a meaningful and satisfying
life despite potential difficulties associated with experiences of
mental illness) in people with psychotic disorders [31,33].
Website content was organized into 7 modules on recovery,
stress management, relationships, health, values, empowerment,
and stigma and identity. Each module contained video-based
content of peers with lived experience of psychosis, discussing
their personal experiences and opinions of the particular topic
and associated activities. Additional website features included
charting tools (eg, to track stress, sleep, etc) and social
networking features, including a peer-moderated forum (Figure
1 shows example screenshots).

The website was designed in accordance with guidelines for
individuals with serious mental illness and cognitive deficits
[34]. This included simplification of navigation and content and
minimization of text where possible [31]. Website development
involved a co-design process with consumers and mental health
workers who indicated a preference for an intervention that
could be used flexibly rather than sequentially. Additionally,
as this resource focused on personal recovery, a highly
individualized process [35], the website was designed as a
resource of web-based materials that could be used flexibly.
The Recovery module included information on how to use the
website and was the recommended but optional starting point.
Otherwise, the website did not have a specified order or end
point and could be used in accordance with users’ personal
preferences. A full description of the SMART website is detailed
elsewhere [31].

A total of 98 participants were recruited from across Australia
and given access to the website for ≥12 weeks. The website
automatically randomized participants on a 1:1 basis to receive
either (1) access to the website only or (2) access to the website
in conjunction with weekly, asynchronous, support emails from
a mental health worker at a project partner for 12 weeks. Support
emails did not aim to be therapeutic but encouraged users to
work through website material [16].

All participants completed research-related questionnaires before
signing up to the website and received email reminders to
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complete follow-up questionnaires at 4 and 12 weeks
postregistration. All participants could also select to receive
additional system-automated reminder emails to complete
activities on the website (eg, mood tracking). Participants used

the website on their personal or otherwise internet-accessible
devices. Users were advised to use the website as they chose in
accordance with personal interests and preferences.

Figure 1. Example screenshots from the Self-Management and Recovery Technology website.

Research Design
We employed an exploratory qualitative study using an inductive
approach [36]. Semistructured interviews were used to enable
a more in-depth discussion of experiences and provide
opportunities to explore and clarify participant responses
[37,38]. We used a semantic approach to theme development
within an essentialist/realist paradigm aimed at objectively
capturing the lived experience of participants [36,39].

Participant Recruitment
Participants were drawn from the primary study [16]. The
original inclusion criteria were the following: (1) aged between

18 and 65 years inclusive, (2) currently residing in Australia,
(3) diagnosis of a nonorganic psychotic disorder
(schizophrenia-related disorder, bipolar disorder, or major
depressive disorder with psychotic features present within the
past 2 years) confirmed using the Structured Clinical Interview
for Diagnostic and Statistical Manual of Mental Disorders,
fourth edition,-text revision Axis I Disorders [40], (5)
proficiency in the English language, and (6) willingness to
access and use the internet. Exclusion criteria included
experiences of psychosis only during substance intoxication
and no internet access.
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Following the 12-week intervention period, participants were
contacted via email by the first author (CA) and invited to
participate in the interview. To minimize recall issues without
impacting participants’use of the website for the primary study,
we aimed to conduct interviews as close as possible to the
intervention end date. Initially, a pool of consecutive participants
was invited to participate. After initial interviews, we
purposefully selected participants with the goal of ensuring
diversity of age, gender, condition (with and without adjunct
email support), and use of the website (from no use to long-term,
high use). We recruited participants until saturation occurred,
and no new information arose from interviews. Participants
were reimbursed with an AUD $30 (US $19.3) gift card for
completing the interview. Some participants were previously
assessed for eligibility for the main study by the interviewer
(CA). Otherwise, there was no existing relationship between
the interviewer and participants.

Data Collection
Data were collected via semistructured telephone interviews
with 17 participants. The interviews followed a semistructured
interview guide with open-ended questions about potential
factors that may have influenced engagement with the website
(Multimedia Appendix 1). A panel of individuals with lived
experiences of psychosis provided feedback on the interview
guide before data collection began. During data collection,
additional questions were formulated and added to the interview
schedule in an iterative process, depending on participant
responses. The interview schedule thus evolved over the course
of the study. Field notes were made following each interview,
and interviews were transcribed verbatim from audio recordings.
Transcription of one interview was not possible because of a
recording error. On this occasion, attempts were made to outline
the interview content as closely as possible from memory.

Data Analysis
Data were analyzed using a thematic analysis approach [36].
Data collection and analyses occurred concurrently. The first
author familiarized herself with the data by listening to and
reading each interview multiple times with reference to field
notes. The first author initially coded all interviews using an
inductive approach. The second author (AW) also coded early
interviews and subsequently discussed the first author’s coding

in the process of peer review. Following the completion of data
collection and preliminary coding of all interviews, the first
author recoded all data with new codes using NVivo 12 (QSR
International) and then developed a coding framework. The
coding framework was used to inform the development of
categories and subsequent themes based on patterns identified
in the codes. Developing categories and themes were discussed
between the authors and refined in an iterative manner.

Methodological Integrity
The authors were from clinical psychology (CA and NT) and
occupational therapy (AW) professional backgrounds. The first
author was familiar with the literature on engagement with
web-based interventions among individuals with serious mental
illness. Despite aiming to follow a data-driven approach, this
knowledge may have influenced the interpretation of data. The
first author’s perspectives were managed by reflective note
taking and discussion with other authors to ensure that the
interpretations were aligned with the collected data and not
based on pre-existing assumptions. The first author received
training in qualitative research methods. The second and third
authors additionally had experience using qualitative research
methods with individuals with psychosis. A panel of individuals
with lived experiences of psychosis provided feedback on the
authors’ understanding of data during thematic analysis and
supported the interpretation. We followed the American
Psychological Association reporting standards for qualitative
research throughout this manuscript [41].

Results

Participant Details
A total of 17 participants were interviewed via telephone, with
interviews lasting between 17 and 58 min (average time 30
min). There was a near equal distribution of participants who
received access to the website only (n=8) and those who
additionally received the support emails (n=9). Participants
reported using the website on their smartphones, computers
(desktops and laptops), tablet computers, and a combination of
devices. Participants logged on to the website an average of 15
times (range 3-40) and completed an average of 62 activities
on the website (range 6-316). Participant characteristics are
outlined in Table 1.

JMIR Ment Health 2020 | vol. 7 | iss. 6 |e16730 | p.40https://mental.jmir.org/2020/6/e16730
(page number not for citation purposes)

Arnold et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


Table 1. Participant characteristics (N=17).

Participants, n (%)Variable

Age (years)

7 (41)18-34

6 (35)35-50

4 (24)51-65

Gender

11 (65)Female

6 (35)Male

Level of education

5 (29)Secondary school

4 (24)Apprenticeship or diploma or certificate

5 (29)Bachelor’s degree

3 (18)Postgraduate degree

Recent employment status

4 (24)Paid or self-employment

13 (76)Unemployed

SCIDa diagnosis

5 (29)Schizoaffective disorder

5 (29)Schizophrenia

4 (24)Bipolar disorder with psychotic features

3 (18)Major depression with psychotic features

Confidence using the internet

15 (88)Confident without assistance

2 (12)Occasionally need assistance

Frequency of internet use

16 (94)More than once a day

1 (6)A few times a week

aSCID: Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision Axis I Disorders.

Salient Themes
We identified 2 central themes related to participants’
engagement with the website: challenges to using the website
and factors supporting persistence. Many participants spoke
about initial interest and motivation to use the website and
expected to use the resource more than they did. These
participants identified significant challenges in engaging with
the website. A smaller number of participants persisted with

the intervention and reported a positive experience. They
identified factors that supported them to sustain their
engagement with the website. Each theme had subthemes
relating to both user-related factors and users’ experiences of
the intervention. The main themes and subthemes are outlined
in Figure 2 and further discussed in the following sections.
Quotes from participants have been included to illustrate each
finding. Participants’ names have been replaced with a unique
identifier to maintain participant anonymity.
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Figure 2. Challenges to engagement and factors supporting persistence with the website.

Challenges in Using the Website

User-Related Factors

Fluctuating Levels of Wellness

Fluctuations in participants’ mental health played an important
role in their engagement with the website. A total of 9
participants reported mental health–related challenges to
engagement. Participants referred to fluctuating levels of
wellness that influenced their interest toward and the potential
to engage with and gain meaning from using the website:

Because it's such a tidal wave of different mental
states and sometimes normality, it really depends on
the day… how you're feeling and how you can cope.
[P17, website only]

Participants spoke about motivation difficulties associated with
psychosis and mood difficulties. During periods of low energy
and motivation, the efforts of participants were focused on tasks
of daily living. As such, anything extra, such as the website,
was not a priority or deemed too burdensome to consider:

And it's really hard to get motivated to do anything.
And that was sort of like the last thing, you know?
Like getting up is hard enough. Let alone trying to
[use the website]. [P14, email support]

Paranoid thoughts also impacted participants’ willingness to
engage with the website. A total of 3 participants reported
fluctuating levels of suspiciousness toward technology and
concerns about the privacy of the information on the web:

I personally don't feel comfortable typing any of the
answers to any of these things into a website. Because,
part of my paranoid thoughts is this feeling like, issues
about privacy and technology. And it’s just all too
much for me to type. [P10, website only]

A participant mentioned not using the website during a psychotic
episode that she experienced when participating in the study.
The participant reported that during periods of psychotic relapse,

she did not use the intervention as she would have had difficulty
processing the material on the website:

I guess I just can't really stand the screen and words
get jumbled up and things like that… I wouldn't have
been able to make sense of the topics… [P7, website
only]

This was seconded by another participant who highlighted the
limited benefit of resources such as the website during a
psychotic episode:

I know that this SMART online wouldn't have helped
me then…. It's like you won't even come to the
website. And, even if someone puts you in front of the
website, it just would not mean anything. [P11,
website only]

Importantly, when the impact of symptoms decreased, some
participants were able to re-engage with the website.

Lack of Time, Space, and Resources

Engagement with the SMART website was influenced by the
personal circumstances of participants. A total of 7 participants
reported struggling to find time to spend on the website or
simply forgot:

Time was an important factor. I just didn't have the
time that I'd like to spend on it. And, I couldn't get
into it as thoroughly as I would have liked. [P5, email
support]

Overall, 5 participants experienced significant psychosocial
stressors during their participation period, including periods of
homelessness, physical health difficulties, and accidents. As
highlighted by a participant, a period of homelessness meant
that the website was not a priority for him:

… around late February my living situation changed
drastically. And so, yeah, I no longer have the time
or space to do it. [P13, email support]

For 4 participants, gaining access to the website was also a
practical barrier to engagement. Some participants did not have
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ready access to the internet because of financial limitations or
homelessness, and others had limited data on their mobile
phones. As the majority of participants had only 1 device
available to them, this meant that participants did not have the
means to access the website.

Experience of the Website
Once a participant had accessed the website, their early
experience of the website contributed to their decision making
about continued engagement with the website or disengagement.
In particular, whether or not participants persisted with using
the website was influenced by experiencing difficulties
navigating the site, a lack of connection with the content or
users, and negative emotional experiences associated with use.

Overwhelmed by Navigation

Overall, 5 participants found it difficult to navigate the website.
When experiencing this difficulty, some participants felt that
using the website required too much effort or was
overwhelming:

I saw that there was forums and stuff. And I wanted
to go and do it, but then I just couldn't navigate it.
And I was just like, “Oh, I can't be bothered.” [P14,
email support]

For others, the lack of direction in how to use the website, in
combination with the amount of content, was daunting and
overwhelming:

It felt like because it's all listed there in sections and
there's so many there that it felt like you try and start
reading them you feel like you're having a bit of
trouble getting through it. And then you think, “Oh
well, I might as well just not bother trying to read all
these, or watch all these, because it's all a bit much.”
[P10, website only]

Not the Right Fit

Early experiences of the intervention influenced the interest
participants had in persisting with the intervention. When
participants had previously encountered similar material, or
they deemed the website irrelevant to their immediate needs,
their interest in continuing waned:

Either it wasn't relevant or it was stuff I'd sort of
thought about previously already. So I didn't feel I
needed to go over it again. [P8, email support]

Not Connecting

A total of 8 participants reported signing up to the SMART
website because they wanted to hear from, learn about, and
share with individuals with similar experiences:

I was interested in the forums and to see what other
people were saying about their experiences with
mental health and hearing voices. And to see if there
was any similarities with my experience and other
people, and to kind of connect. [P2, website only]

When participants sought connections with others but did not
have this experience as part of using the website, their

motivation to continue using aspects of the website, such as the
forum or the videos, decreased:

To be honest, I haven't connected with anyone on the
SMART website… Nothing has jumped out at me, and
I haven’t really gone in there and attempted to make
contact… If I had to point to a negative, it would be
the fact that it’s not social, it’s not socially enabled.
[P11, website only]

You Do Not Want to Dig Too Deep

Overall, 3 participants found some of the content of the website
to be deflating, confronting, or triggering:

Depending on how you’re feeling, it can be quite
triggering… and it kind of makes you fear the reality
of this is really how you're feeling. Yeah, it kind of
puts it into reality what's there. [P14, email support]

For these participants, this was an unpleasant reminder about
their situation. They preferred not to think about their mental
illness, as it was associated with difficult emotions, as
highlighted by 2 participants as follows:

Well, it's interesting. When you have a mental illness
you don't like to dig too deep too often because it's
quite depressing…I try to keep my mental illness in
my pocket, if you like. [P17, website only]

My best, my best, days are when I typically forget,
um, that I have any kind of illness. And I get to live
life for a little while without remembering that it's an
issue that I actually face. And I get caught up in just
everyday things that everybody else gets caught up
in. And things seem normal like they were before I
was sick. So to be reminded, or to be very heavily
reminded about the gravity of it all can be a bit,
unpleasant. [P10, website only]

These unpleasant emotions resulted in an urge to withdraw from
the website:

But I feel like it's the kind of content that for some
reason that feeling of stigma just kicks in you know
every couple of minutes and you start to feel like,
“Well maybe, well maybe I shouldn't do this.” [P10,
website only]

Factors Supporting Persistence

User-Related Factors

Taking a Systematic Approach

The few participants who persisted with the intervention over
the 12-week period came up with strategies that supported their
continued use of the website. For example, a participant spoke
about incorporating the SMART website into her weekly routine
and a methodical approach to using the website:

I try to get on there on Saturdays… I basically go to
a topic that I haven’t completed and I try to complete
the topic or I go to a new topic and I start with the
videos. And then I go through the activities and fill
in the activities. [P7, website only]
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Similarly, another participant who persisted with the website
spoke about making her way through the website systematically:

I tried to do it systematically… I went through each
section and first I did the main things not the extras.
And then over time I did mark the extras and I got
through most of the content. [P4, email support]

Experience of the Website

The Emails Were a Hook

The majority of participants (n=15) reported finding the
system-automated or support emails particularly helpful for the
ongoing use of the website. As highlighted by the following
participant, receiving the emails reminded participants about
the website and prompted them to re-engage with the resource:

Having the prompts all the time like the emails was
really good, because it sort of made me think, “Oh,
you know, I should jump on and have a look and see
if there's anything that I can find that might help me
stay positive and keep my mental health going well
while I'm sick.” [P16, email support]

Additionally, the support emails from the web-based therapist
served as an incentive for some participants to persist with the
website. They not only reminded participants about the website
but also made individuals interested in returning to the website
and more invested in using the resource:

… I knew that [the web-based therapist] would be
responsive no matter what I said. So, it kind of made
me look forward to those email and sign back on to
the website. It was like a hook. [P4, email support]

Some participants felt a sense of connection with their
web-based therapist. When individuals felt supported by their
therapist, it facilitated connection and made participants more
open to using the website:

It sort of made it feel a little more personalised, made
me more open to accessing the service. Knowing that
there was a real person… on the other end made a
fair difference. [P13, email support]

Connecting With Peers

Overall, 5 participants resonated with the experiences of their
peers in the videos, or with other users on the forum. For those
who did connect with the experiences of others, this shaped
their experience of the website into a positive one. For some
users, this connection facilitated the ongoing use of the website:

It was really interesting to me. I really liked getting
to know the different interviewees and following them
through the different topics…I just was so motivated
to see the videos. It's like meeting new people in the
videos. [P7, website only]

Feeling in Control

A few participants (n=4) reported a strong appreciation for the
flexibility of the intervention. They felt in control of their use
of the resource. This was a change from previous experiences
and resulted in a positive view of the resource. They reported

appreciating this flexibility and even engaging more broadly as
a result:

It was a lot more flexible than things I've dealt with
in the past. I think I just looked into more things
because they were readily available…. Yeah, it was
never a case of it's either this way or the highway, it
was a case of well, if this isn't great for you then try
something else. [P3, email support]

Discussion

Principal Findings
This study explored the experience of individuals with psychosis
engaging with a web-based psychosocial intervention with and
without adjunct email support. Participants who initially
evaluated the website as novel and/or relevant to them, intended
to continue using the website. Those who persisted with the
website used strategies to support use and worked through
website content systematically. Both the reminder and support
emails were helpful factors in persisting or re-engaging with
the resource for many participants. Other participants intended
to persist with the intervention, but mental health difficulties,
psychosocial stressors, and limited access served as barriers to
engagement. Feeling overwhelmed when navigating the website
or feeling dejected by the content deterred participants from
engaging with the website. When participants initially evaluated
the resource as being irrelevant or not useful, there was also
limited interest in persisting with the resource.

Leveraging Supportive Factors
In this study, receiving email support was a key facilitator of
engagement. This is consistent with findings from the primary
study, where individuals receiving adjunct email support were
significantly more engaged than participants accessing the
website only [16]. The qualitative findings assist in explaining
this difference. As with previous research, participants who did
not receive email support found that their motivation to persist
with the intervention waned quickly [23,42]. In contrast,
receiving support emails made participants more open to using
the website and maintained interest and persistence over time.
Some participants felt accountable to their email support person,
suggesting that emails served as an effective external motivating
factor to engage [43].

In addition to the support emails sent by the mental health
worker, automated emails were also perceived as helpful. The
automated emails reminded participants about the website and
enabled re-engagement with the resource following periods of
nonuse. This is consistent with the previous investigation, where
automated emails increased adherence with self-guided
interventions, and reminders have been regarded as especially
helpful [44,45]. Personalized support emails appear optimal as
they can promote motivation to engage and explore resources.
However, periodic automated reminders may be a cost-effective
approach to remind users about the intervention and promote
engagement.

Users who persisted with the website resonated with the content
and connected with their peers in the videos or other website
users. In contrast, participants had limited motivation to persist
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with the resource when it was perceived as irrelevant or nothing
new. Relatedness (ie, recognition and connection) is considered
an important factor in promoting intrinsic motivation to engage
with interventions [46]. Community, connection, and support
opportunities have largely been experienced as positive
components of web-based interventions [44,47]. Our findings
support the importance of relatedness and the inclusion of social
opportunities in intervention design. Additionally, tailoring
interventions to accommodate varying interests may be helpful
to ensure that interventions are relevant and accordingly promote
motivation and engagement [48,49].

The results of this study and previous research suggest that a
sense of control is likely to promote engagement with web-based
interventions [21,27]. Interventions may therefore seek to
incorporate ways to promote autonomy throughout [27]. This
could include, for example, options for self-tailoring and options
for choice [50]. This may be especially important for individuals
with psychosis who may have had negative and disempowering
mental health–related experiences, such as involuntary treatment
[51].

Finally, individuals who persisted with the intervention used
various strategies to support their use of the intervention.
Incorporating goal setting to support the implementation of the
website into the lives of users may therefore be a helpful
component to promote engagement [52].

Overcoming Challenges
Consistent with reports from other diagnostic groups, mental
health appears to be an important factor in engagement with
web-based interventions for psychosis [24,25]. Participants with
and without adjunct email support reported that fluctuations in
mental health impacted engagement. Individuals with psychosis
have previously reported reduced internet use when unwell
because of motivational and comprehension difficulties [53].
Concurrently, some participants in this study reported low mood
and energy decreased motivation to engage with the website.
Other participants reported suspiciousness toward the
intervention, which resulted in nonuse. Additionally, participants
regarded web-based interventions as having limited potential
utility during episodes of psychosis. These results support a
recent finding that mental health symptoms interfere with user
engagement with a mobile monitoring app for psychosis [10].
Importantly, when the impact of symptoms decreased, some
participants re-engaged with the website following receipt of
reminder emails.

Participants reported difficulties in finding time to use the
website. This has been identified as a challenge in previous
studies of web-based interventions for other mental health
difficulties such as depression, anxiety, and bipolar disorder
[21,42,54]. Several participants in this study also faced
significant psychosocial stressors such as homelessness during
the period of participation. This has not commonly been reported
among other diagnostic groups and suggests that this may be a
unique challenge for some individuals with psychosis. During
periods of acute psychosis or crisis, needs and priorities may
shift from long-term recovery goals to one’s immediate situation
and safety [55]. Although email support generally promoted
engagement in this study, it did not appear to overcome serious

mental health or psychosocial difficulties. Rather than
advocating for continued engagement, web-based interventions
may need to enable flexible use over time, depending on current
needs and circumstances. A flexible resource that can
accommodate periods of nonuse and allow for re-engagement
when circumstances and mental health permits may, therefore,
be optimal.

Individuals with psychosis and broader mental health difficulties
have reported challenges in using the internet and web-based
interventions because of low levels of computer skills and
confidence [10,26,53]. Despite attempts to simplify website
design and content, some participants in this study experienced
difficulty navigating the website and found this process
overwhelming. This finding supports the design of interventions
that are simple, intuitive, and easy to use to accommodate
potential lower levels of computer literacy [56]. A co-design
process with both consumers and human-computer experts may
serve to improve the design and usability of web-based
interventions [50,57]. More on-demand technical support or
initial training in how to use an intervention may be helpful to
overcome this difficulty [18,58].

Some participants found website content confronting and
upsetting, which discouraged them from persisting. This mirrors
reports from individuals with bipolar disorder who disengaged
from a previous web-based psychoeducation program because
of experiencing the intervention as confronting, overwhelming,
and deflating [24]. Participants’ experiences may potentially
reflect a sealing over recovery style, whereby individuals
attempt to alleviate distress through avoidance-based coping
strategies [59]. Individuals with a sealing over recovery style
typically prefer not to think about their experiences of psychosis
and avoid talking about their experiences [60]. Congruently,
participants who found the website content confronting reported
preferring not to think about their mental illness and avoiding
engaging with material on this topic. A potential sealing over
recovery style was also identified as a reason for wanting to
discontinue using the mobile monitoring app in a recent study
by Eisner et al [10].

Although these experiences appear consistent with a sealing
over approach, the recovery style of participants did not predict
engagement with the website in the primary study [16]. This
discrepancy may be the result of the modest reliability of the
scale used within the primary study, the low number of
participants endorsing a strong sealing over recovery style, or
misinterpretation of participants’ experiences. As such, further
mixed methods research specifically investigating the potential
association between recovery style and engagement with
web-based interventions among individuals with psychosis is
warranted. Regardless of whether these experiences represent
a sealing over recovery style, some participants found website
content distressing, which resulted in avoidance. Potentially
more individualized or in-person support may be required to
work through this type of recovery-focused material for some
individuals with psychosis.

Strengths and Limitations
Previous qualitative research has investigated the acceptability
and feasibility of using digital technologies for mental
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health–related purposes [6,53]. However, there has been limited
exploration of user perspectives on factors that influence
engagement with web-based resources. This study identified
several factors that can inform the design and implementation
of future web-based interventions. This study may serve as a
useful starting point for future research to further investigate
processes associated with engagement and outcome in
web-based interventions for psychosis. A key strength of this
study was the examination of actual, rather than hypothetical,
user experiences of the intervention [13]. Methodological
integrity was preserved through reflective practice, consultation
with other academics, and member checking of results via
consultation with individuals with lived experience of psychosis.

We aimed to conduct interviews with participants as soon as
possible following the 12-week intervention period. However,
as some participants only used the website once or a few times,
several weeks had passed between final use and the interview.
The interviews were conducted via telephone, which may have
potentially limited the richness of collected data [61,62].
Additionally, although we aimed to examine engagement with
the website in a naturalistic manner, there may have been
unintended effects of the research context that may impact the

results [26]. Participants had all agreed to participate in a study
involving the use of a web-based intervention and may represent
a subgroup of individuals with psychosis who have more interest
in digital mental health. In this study, the majority of participants
were confident and frequent users of the internet. However, our
sample was otherwise sufficiently diverse with regard to gender,
age, and level of intervention use.

Conclusions
Individuals with psychosis experienced several challenges to
engagement with a self-guided web-based intervention. In
addition to mental health–related problems, psychosocial
stressors and navigation issues presented as difficulties engaging
with the intervention. Web-based interventions may need to be
flexible to accommodate changeable circumstances. The
provision of email support may serve as a successful reminder
to use an intervention, encourage exploration of intervention
aspects, and maintain motivation. Tailoring the intervention to
the user’s interests and preferences appears to be important to
promote engagement. Further research is required to investigate
the relationship between engagement and clinical benefits among
individuals with psychosis.
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Abstract

Background: Consumer-facing digital health interventions provide a promising avenue to bridge gaps in mental health care
delivery. To evaluate these interventions, understanding how the target population uses a solution is critical to the overall validity
and reliability of the evaluation. As a result, usage data (analytics) can provide a proxy for evaluating the engagement of a solution.
However, there is paucity of guidance on how usage data or analytics should be used to assess and evaluate digital mental health
interventions.

Objective: This review aimed to examine how usage data are collected and analyzed in evaluations of mental health mobile
apps for transition-aged youth (15-29 years).

Methods: A scoping review was conducted using the Arksey and O’Malley framework. A systematic search was conducted on
5 journal databases using keywords related to usage and engagement, mental health apps, and evaluation. A total of 1784 papers
from 2008 to 2019 were identified and screened to ensure that they included analytics and evaluated a mental health app for
transition-aged youth. After full-text screening, 49 papers were included in the analysis.

Results: Of the 49 papers included in the analysis, 40 unique digital mental health innovations were evaluated, and about 80%
(39/49) of the papers were published over the past 6 years. About 80% involved a randomized controlled trial and evaluated apps
with information delivery features. There were heterogeneous findings in the concept that analytics was ascribed to, with the top
3 being engagement, adherence, and acceptability. There was also a significant spread in the number of metrics collected by each
study, with 35% (17/49) of the papers collecting only 1 metric and 29% (14/49) collecting 4 or more analytic metrics. The number
of modules completed, the session duration, and the number of log ins were the most common usage metrics collected.

Conclusions: This review of current literature identified significant variability and heterogeneity in using analytics to evaluate
digital mental health interventions for transition-aged youth. The large proportion of publications from the last 6 years suggests
that user analytics is increasingly being integrated into the evaluation of these apps. Numerous gaps related to selecting appropriate
and relevant metrics and defining successful or high levels of engagement have been identified for future exploration. Although
long-term use or adoption is an important precursor to realizing the expected benefits of an app, few studies have examined this
issue. Researchers would benefit from clarification and guidance on how to measure and analyze app usage in terms of evaluating
digital mental health interventions for transition-aged youth. Given the established role of adoption in the success of health
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information technologies, understanding how to abstract and analyze user adoption for consumer digital mental health apps is
also an emerging priority.

(JMIR Ment Health 2020;7(6):e15942)   doi:10.2196/15942
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user engagement; mobile apps; mHealth; telemedicine; mental health; adolescent; data analytics

Introduction

Background
Transition-aged youth, youth between the ages of 15 and 29
years, may face difficult challenges during the transition from
childhood to adulthood [1]. The ongoing challenges to provide
adequate support for transition-aged youth are reflected by the
observed increase in child and adolescent mental health
problems [2-5]. In fact, over half of all mental health disorders
among adults begin during childhood and adolescence [6,7].
And currently, mental health and substance use disorders are
responsible for 25% of all years lived with disability [8]. In
Canada, 11% of youth aged 15-24 years reported experiencing
symptoms of depression, and 14% reported experiencing suicidal
thoughts in the past [9]. These issues are further complicated
by the ongoing stigma related to mental health issues [10,11]
and the lower likelihood among this population to seek help
[12-14]. Novel approaches to support the mental health needs
and demands of this population are warranted to address these
challenges [15].

Mobile Health Interventions
Mobile health (mHealth) interventions have been identified as
a promising avenue to bridge the gap between seeking help and
accessing mental health resources for the youth [16-18]. The
youth are well acquainted with the use of technology [18], and
mobile phone use is deeply embedded in their daily lives [19].
In addition, qualitative interviews with youth show positive
perceptions of mHealth interventions for mental health needs
[20]. Reviews on digital mHealth interventions for youth in
general [21] and college students as a group [22] have suggested
that mHealth interventions can be powerful platforms for
improving the overall well-being or enhancing mental health
treatments among this population. The promising effectiveness
of mHealth as a means of delivering mental health interventions
among the youth has led to the proliferation of digital
technologies.

Despite these advances, the proliferation of and interest in
youth-oriented mental health apps do not always directly
translate to real-world outcomes. Numerous explanations exist,
and a major barrier identified by Torous et al [23] is the low
engagement or uptake of these digital interventions. Since
engagement is often considered a prelude to the effectiveness
of digital interventions, this warrants a closer examination of
how end user engagement is being measured across evaluations
of youth-targeted mHealth interventions. [24]. As highlighted
in a recent review of this area by Pham et al [25], the unique
challenges in measuring and evaluating engagement are not
limited to the heterogeneous terms used in reporting engagement
levels (ie, adherence, usage, feasibility, adoption, and activity)

but extend to the depth and breadth of analytics metrics being
selected for measurement. This creates difficulty in selecting,
interpreting, comparing, and aggregating data on engagement
metrics related to these youth-targeted mHealth interventions.
To determine the current state of engagement reporting and
inform future efforts, we performed a scoping review of analytic
metrics that were measured, reported, and used to inform the
evaluation of youth-targeted digital mental health interventions.
This study was used to inform the development of a randomized
controlled trial (RCT) to evaluate Thought Spot [26-29], a
mobile app designed to foster mental health and wellness
help-seeking in transition-aged youth across the Greater Toronto
Area.

Methods

Overview
We conducted a scoping review using the framework proposed
by Arksey and O’Malley [30], which consists of 5 main
processes: (1) identifying the research question, (2) identifying
relevant papers, (3) selecting studies, (4) extracting the data,
and (5) collating and summarizing the data and results.

Identifying the Research Question
The main objective of this scoping review was to explore how
analytics metrics are measured, reported, and used to evaluate
mHealth interventions that target mental health–related issues
among transition-aged youth. Under this overarching main
research objective, we sought to answer the following 2 research
questions to guide the review and analysis:

1. Which analytics metrics are used in evaluation studies for
mHealth interventions that target transition-aged youth?

2. How do user activity and usage metrics contribute to the
interpretation of study data?

Identifying Relevant Papers
A search strategy was developed in consultation with a specialist
librarian and the research team. A search using key terms such
as adoption, evaluation, mental health, transition-aged youth,
and mHealth was conducted in July 2018, from 5 databases:
Cumulative Index of Nursing and Allied Health Literature
(CINAHL), EMBASE, Medical Literature Analysis and
Retrieval System (MEDLINE), PsycINFO, and Cochrane
Central Register of Controlled Trials (CENTRAL). The
full-search strategy for one of the databases (MEDLINE) is
presented in Multimedia Appendix 1. Given the timeline of
mHealth proliferation, it was deemed adequate to include only
papers from the past 10 years (2008-2018) in the initial search
[31]. All peer-reviewed literature was included in the review.
The search was updated in June 2019, and additional papers
were included in the analysis.
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Selecting Studies
After removal of duplicate papers, titles and abstracts were
screened independently by 2 authors (BL and JS). There were
3 inclusion criteria: the papers examined mental health mHealth
interventions designed for transition-aged youth (aged 15-29
years), included an analysis of engagement or user activity
metrics, and published in English. For studies that did not
indicate a specific age range, the mean and SD of the sample
were used to determine the eligibility for inclusion. Studies
containing only self-reported usage data or those that were
developed for clinician use only were excluded, along with
reviews, conference reports, and dissertations. No restrictions
were placed on the type of research design or the method of
comparison being made to ensure that a broad selection of
studies were captured for this review.

Inter-rater reliability in screening by both reviewers was
enhanced by first conducting a pilot screen of 100 papers. Pilot
screens were completed independently until a satisfactory kappa
statistic >0.7 [32] was reached. Two reviewers then conducted
title and abstract screening independently for all papers using
Abstrackr (Center for Evidence Synthesis in Health, Brown
University) [33]. Any discrepancies were resolved through
discussion, resulting in a consensus.

Extracting Data
A data extraction form adapted from the Cochrane data
extraction template [34] was used to extract data from each
paper. A summary of the data extracted from each paper is given
in Multimedia Appendix 2. This process was also performed
independently by 2 authors (BL and JS) to ensure that all
relevant data were accurately captured. The data were then
collated into a spreadsheet for further analysis. Extracted study
details included study design (eg, RCT, observational), sample

size, participant characteristics, targeted condition, main research
question, and primary and secondary outcomes. The target
condition was extracted and categorized using the 5th edition
of the Diagnostic and Statistical Manual of Mental Disorders
[35], and interventions were classified using the Classification
of Digital Health Interventions [36] from the World Health
Organization (WHO). Additional data were also gathered based
on the research questions outlined above, such as usage metrics,
terminology, results, and method of analysis.

Summarizing the Data
Quantitative and qualitative analyses of data were conducted.
Descriptive statistics (eg, means, medians) were collected and
used to characterize and describe each included paper. We
identified the metrics of our included papers using a similar
approach to that of another recently published review [25]. The
themes were reviewed and extracted using a content analysis
approach [37] to address the second research question. Two
members of the research team (BL and JS) reviewed the data
and ensured comprehensiveness and accuracy.

Results

Selection of Included Studies
An overview of the selection of included studies is presented
using the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses [38] diagram in Figure 1. The database
search identified 1784 nonduplicated papers. The kappa statistic,
a measure of inter-rater reliability, for the pilot screen was 0.72,
meeting the above-defined threshold. Following the title and
the abstract review, 229 papers were fully reviewed and assessed
based on the inclusion and exclusion criteria. This full-text
screening was conducted independently by 2 authors (BL and
JS).
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram of included studies.

Characteristics of Included Papers
The characteristics of and references to the included studies are
described in Table 1. Of the 49 papers included in this scoping
review, there were 40 full reports that collected and reported
usage data and 9 protocol papers that indicated an analysis of
usage data in the evaluation. The findings identified 40 unique
digital mental health interventions that were evaluated. Although
the search strategy included studies published between 2008
and 2019, 80% (39/49) of the studies identified for inclusion
were published within the last 6 years (2014-2019). The largest
number of studies were conducted in the United States (21/49)
and Australia (12/49).

A large number of studies have examined the efficacy or
effectiveness [39-69] of the intervention in supporting
individuals (eg, symptoms) as their primary objective. Studies
that included other constructs (eg, feasibility [51,66,70-73],
acceptability [51,57,66,69-75]) as primary objectives were
typically in the earlier stages of development. In terms of
methodology, the majority of studies (38/49) used or intended
to use RCT methodology to conduct their evaluation. The
remaining 11 studies used quasi-experimental approaches,
including observational studies and single-group pretest posttest
design. Studies using quasi-experimental approaches seem to
be in the earlier stages of development. The sample size (or
expected sample size) had a median of 100 participants and
ranged from 10 to 8242 participants. Approximately 51%

(25/49) of the included studies had up to 100 participants for
analysis. The length of exposure to the intervention was also
captured, and 47 of the 49 studies reported the duration of
intervention. Approximately 74% (36/49) of the studies
evaluated participants after using the intervention for 1 to 3
months. About 22% (11/49) of the studies asked users to use
the app for more than four months.

Classification using the WHO Classification of Digital Health
Interventions [36] revealed that several mental health apps
(n=11) exhibited more than one function. Three features that
were most commonly found among the evaluated interventions
were targeted client communication (n=39), client-to-client
communication (n=8), and on-demand information services
(n=5). These interventions also targeted a range of mental
health–related conditions, with depressive disorders as the most
common condition (n=13), followed by interventions targeting
participants’ overall well-being (n=11). Other targeted
conditions included anxiety disorders (n=2), family violence
(n=1), feeding and eating disorders (n=6), neurodevelopmental
disorders (n=1), schizophrenia spectrum and other psychotic
disorders (n=4), substance use and addictive disorders (n=6).
The paper on neurodevelopmental disorders is a study conducted
by Backman et al [76] that aims to deliver psychoeducation to
adolescents with autism spectrum disorde. Five studies
developed interventions that targeted comorbid conditions such
as cooccurring depression and alcohol use.
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Table 1. Characteristics of included studies (N=49).

ReferencesNumber of studies, n (%)Characteristic

Type of paper

[39,40,42-46,49-52,54-58,61-63,65-71,73,74,76-87]40 (82)Full

[41,47,48,53,59,60,64,72,75]9 (18)Protocol

Year of publication

[39]1 (2)2008

[40]1 (2)2009

[41,42]2 (4)2010

[43]1 (2)2011

[44,45]2 (4)2012

[46,70,77]3 (6)2013

[47-50,78-81]8 (16)2014

[51-54,87]5 (10)2015

[55,71-73]4 (8)2016

[56-59,82,83]6 (12)2017

[60-63,66-69,74,76,84,86]12 (25)2018

[64,65,75,85]4 (8)2019

Country of study

[41,42,47,53,56,58,65,67,70,71,73,74]12 (25)Australia

[54]1 (2)Canada

[44,62]2 (4)Germany

[48,66]2 (4)Ireland

[85]1 (2)Japan

[64,75,83]3 (6)The Netherlands

[87]1 (2)New Zealand

[80]1 (2)Norway

[59]1 (2)Romania

[60]1 (2)Spain

[76]1 (2)Sweden

[39,77]2 (4)United Kingdom

[40,43,45,46,49-52,55,57,61,63,68,69,72,78,79,81,82,84,86]21 (43)United States

Study sample size

[40,46,48,50,51,54,55,57-59,61,63,64,68,70-72,75,76,78,79,81-83,85]25 (51)≤100

[39,42,44,45,47,49,52,56,62,65-67,69,73,84,86,87]17 (35)101-1000

[43,53,60,74,77,80]6 (12)>1000

[41]1 (2)Unknown

Duration of intervention

[42,47,52,56,61,69,70,73,79,81]10 (20)≤1 month

[39-41,45,48-51,53,54,57-59,62,63,66,67,71,72,75,78,80,83,85-87]26 (53)2-3 months

[44,46,60,64,65,68,76,77]8 (16)4-12 months

[55,74,82]3 (6)>12 months

[43,84]2 (4)Unknown

Type of appa
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ReferencesNumber of studies, n (%)Characteristic

[56,74,77,85,87]5 (10)On-demand information services

[44,48,49,52,70-72,83]8 (16)Client-to-client communication

[48,61,65,66]4 (8)Personal health tracking

[39-42,44-48,50-55,57-61,63-73,76,78-84]39 (80)Targeted client communication

[43,62,75,86]4 (8)Untargeted client communication (eg,
modular delivery)

Study design

[39-41,43-56,58-60,62-65,67-69,72,73,77-84,86]38 (78)Randomized controlled trials

[42,57,61,66,70,71,74-76,85,87]11 (22)Quasi-experimental designs

Mental health condition

[41,48]2 (4)Anxiety disorders

[40,46,52-55,58,61,71,78,80,82,85]13 (27)Depressive disorders

[44,45,49,51,59,67]6 (12)Feeding and eating disorders

[83]1 (2)Other (family violence)

[42,56,57,62,69,74,75,77,79,86,87]11 (22)Overall well-being

[50,63,70,72]4 (8)Schizophrenia spectrum and other
psychotic disorders

[76]1 (2)Neurodevelopmental disorders

[39,43,60,68,81,84]6 (12)Substance use and addictive disorders

[47,64-66,73]5 (10)Mixed

aOn the basis of World Health Organization Classification of Digital Health Interventions [36]. Some apps report exhibiting multiple functions.

Analytics Metrics and Analysis
All studies examined usage data in some aspects of their
evaluation, and most papers were ascribed to one or more of
the following constructs: user adherence
[40,46,49-51,53,55,62,64,75,80,82,85], engagement
[47,48,52,56,61,65,67,77,79,84], or acceptability [45,57,71].
Although adoption was included in our search, none of the
reviewed studies used analytics as a proxy to measure that
indicator.

A summary of the findings for analytics metrics and analysis
is provided in Table 2. Fifty percent (25/49) of the studies
collected 1 or 2 metrics to examine user activity, and 29%
(14/49) collected more than four metrics. Most studies had a
limited amount of user activity data that were used to explore
and understand how participants used their digital interventions.

Across the reviewed studies, different types of metrics were
used to evaluate the level of user activity in these interventions.
Overall, a heterogeneous selection of metrics was collected,
with the number of modules completed (n=27/49) and the
session duration (n=24) being the most common metrics. In
particular, a few studies collected metrics on the number of
times different features were used (n=18). Because these features
were highly specific to the intervention being evaluated (ie,
number of likes, number of journal entries), these unique metrics

were collapsed into a general category called number of features
used. The other category consisted of metrics that did not fall
into the common categories and included the bounce rate, the
referral source, and the number of characters. The bounce rate
and the referral source were collected by 1 of the studies [83]
that used Google Analytics [88].

In terms of how metrics were analyzed, many studies
[40,42,44-48,50,54,57-59,62,63,65,66,68-70,72-77,79,80,82,85,86]
presented usage metrics separately from the main study data
using descriptive methods, which included the overall counts,
frequencies, means, or SDs. Several studies [39,84] had the
main objective of examining how different interventions (eg,
behavioral activation) impacted user engagement on the app.
These studies conducted analyses using hypothesis testing
techniques (eg, chi-square test, t tests). Many studies
[43,53,60,61,78,81] also attempted to examine if different levels
of user activity had a differential effect on the main study
outcomes. For example, Paschall et al [43] analyzed reductions
in alcohol use by stratifying the course completion rate into 3
categories: high users (70%), medium users (30%-69%), and
low users (0%-29%), and reported differential effects within
each group. Other studies employed regression analysis and
identified varying results. For example, Bidargaddi et al [56]
evaluated an app on resource finding and found that the number
of log-ins was not associated with the ecological momentary
assessment outcomes.
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Table 2. Types of usage metrics collected in included studies (N=49).

ReferencesNumber of studies, n (%)Characteristic

Number of usage metrics analyzed

[39,41,43,50,56,58-60,67,73,76,77,81,84-87]17 (35)1

[42,45,47,51,54,68,69,80]8 (16)2

[40,44,49,53,62,64,65,72,75,82]10 (20)3

[46,48,52,55,57,61,63,66,70,71,74,78,79,83]14 (29)4+

Type of metrics collected (multiselect)

[61]1(2)Number of clicks

[40,41,46,48,51,52,57,62,63,65,66,68,69,71,72,74,79,83]18 (37)Number of features used

[49,52,54-57,61-64,66,70-72,74,75,79,80,83,87]20 (41)Number of log-ins

[43,45-47,50,53-55,57,58,60,62,64,66,67,69,70,73-76,78-82,86]27 (55)Number of modules

[44,48,49,51,61,70,74,77,79,83]10 (20)Number of page views

[44,63,70,71,78]5 (10)Number of posts

[39,42,46,48,52,53,55,74,78]9 (18)Number of sessions

[70,71,74,83]4 (8)Rate of return

[40,42,45,46,48,49,52,53,55,57,61,64-66,68,70,74,75,78,79,82-85]24(49)Session duration

[40,44,46,47,52,55,59,61,65,70,72,74,82]14 (29)Other (eg, calculated metrics)

Although some studies have also reported similar results
[49,51,84], associations between specific analytic measures and
outcomes have been identified. For example, Saekow et al [51]
noted correlations between the number of log-ins and physical
outcome measures of the Eating Disorder Examination
Questionnaire. Logsdon et al [61] also found that the duration
of a depression intervention was associated with reported
attitudes of the participants. Another study on CATCH-IT [78],
a module-based intervention for depression, also found that an
increased duration on the website was associated with changes
in depressive symptoms.

Two studies incorporated more sophisticated metrics. Stallman
and Kavanagh [74] leveraged the Google Analytics engine to
examine if referral source as a metric influenced their outcomes.
They found that different referral sources resulted in different
expectations and disparities in user activities. In addition,
Schlosser et al [63] separated their user activity data into active
use and passive use by calculating the active use rate. The
authors [63] defined active engagement as interacting with the
features of the app and passive use as logging onto the app but
not interacting with a specific feature of the app (ie, posting a
moment, completing a challenge, participating in peer
interactions). However, their exploration did not find any
significant relationships between these user activity metrics and
changes in primary and secondary outcomes.

The findings of this scoping review will also be used to inform
the selection of analytics metrics to be examined as a potential
exploratory component of a larger RCT evaluating an mHealth
intervention, Thought Spot [26].

Discussion

Principal Findings
This scoping review explores how usage data are characterized
and analyzed in evaluations of digital mental health innovations
for transition-aged youth. There is an unprecedented demand
to address current concerns and gaps in adolescent mental health
[89,90], and the increasing ubiquity of mobile apps provides a
unique opportunity to do so [91]. The recent nature of the 49
papers included in this review suggests a growing movement
toward integrating analytics into mHealth evaluations [25]. In
fact, the observed diversity in objectives, sample size, and
duration of exposure suggests that analytics can bring value in
evaluations of efficacy, effectiveness, and feasibility studies.
Analytics is also of particular interest in the mental health
domain because of its potential role in digital phenotyping,
which is a growing area of study that explores the intersection
of behavior and passively collected data [92-94]. As a result,
understanding the value and significance of analytics can help
to enhance our understanding and applications in digital
psychiatry [95]. However, despite the increasing ubiquity of
analytics in evaluations, the overall findings of the current
review highlight several gaps in evidence [84].

Foremost, there was significant heterogeneity in the construct
that analytics was ascribed to. For example, Bidargaddi et al
[56] used the term engagement, whereas Rickhi et al [54] used
the term program use, even though both studies used the number
of log-ins as their usage metric. Similar variability was also
found in a recent review of analytic indicators by Pham et al
[25] who suggest that distinctions between certain constructs
such as acceptance and engagement are emerging. Likewise,
although engagement was found to be the most common
construct used to describe analytics, it is not surprising because
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there is a significant body of literature on conceptualizing this
term [25,96,97]. As such, the emerging demarcation of these
terminologies will likely foster guidance on the role of analytics
in measuring these constructs.

In addition, although adoption was included in the search
strategy, no studies in our included papers examined adoption
specifically and/or used analytics as a proxy to abstract the
construct. This is interesting in contrast to literature in clinical
informatics where adoption is often an end goal for
implementation of technology [98-100] and is well described
in implementation frameworks [101]. For example, the clinical
adoption metamodel [101] uses the definition from Hall [102]
and describes adoption as the process (eg, activities and
decisions) of integrating a specific technology into an
organization. Similarly, Roger’s diffusion of innovation theory
defines adoption as “the decision to make full use of an
innovation as the best course of action” [103]. Although
adoption was a keyword included in our search strategy, we are
unable to identify any studies that used analytics to measure
adoption. The disparity between the clinical informatics
literature and that of consumer informatics literature is
intriguing. Increasing awareness of the potential of digital mental
health in connecting care and empowering patients to participate
in their own care [104] requires users to utilize the technology
as appropriate to successfully realize the intended benefits [23].
Addressing this discordance is particularly important, given
that Torous et al [105] noted that interest in technology does
not necessarily result in the uptake and usage of technology.
As such, similar to clinical informatics, it may be valuable to
understand and characterize the successful adoption of consumer
health information technology [63].

Furthermore, understanding the process of how transition-aged
youth decide to adopt technology would provide further insight
into the characteristics of successful adoption [23,39,84].
Transition-aged youth are part of the generation where access
to the internet and usage of mobile apps are fundamental to their
daily lives [106]. As commented by Bewick et al [39], it is
unclear how consumers choose to engage and uptake
technologies. Although approaches such as user-centered design
methodology [107] and gamification [108] have made significant
progress in closing the gap between perceived and actual user
needs, real-world engagement remains fairly low and
heterogeneous [109]. As such, identifying predictors of uptake
by understanding how this population adopts these types of
technology may help inform the development of an app that
will result in adoption by the intended population
[49,55,74,80,84].

The other key finding of this review is the significant
heterogeneity in the number and types of metrics collected. We
observed that most studies collected 1 or 2 metrics and usually
included the number of modules completed and the session
duration. These findings are in contrast to a similar review by
Pham et al [25] on chronic diseases, which found that the
number of recorded measures and the frequency of interactions
were the most prevalent metrics collected. Given that many
studies evaluated computerized cognitive-behavioral therapy
programs that are modular in nature, it is not surprising that
module completion was most commonly found in this review.

Nevertheless, the significance and value of each of these metrics
are unclear. At the time of writing this paper, a review by Pham
et al [25] attempted to address this issue by categorizing metrics
into different components of engagement: amount, breadth,
depth, and duration. In addition, Pham et al [25] attempted to
provide guidance on how to select appropriate metrics for an
evaluation. Although they have made significant progress on
some of these issues [25], we believe that the importance and
consistency of this issue warrants more in-depth discussion.

The heterogeneity in analytics metrics between studies also
generates another level of complexity for analysis. For the
various metrics selected, many studies often characterized their
analytics findings as constituting high usage
[45,50,58,63,72,73,79] or low usage [39,73,80]. However, there
does not seem to be a standard as to what constitutes these
demarcations [81]. Although it is likely that the boundaries of
high or low usage are relative to authors’ expectations, the lack
of a standardized definition to demarcate high or low usage can
generate confusion. We found that many studies referenced
other studies to define high or successful usage levels
[50,70,71,81]. However, it is unclear if the threshold used for
defining high usage in a single evaluation merits sufficient
external validity to be used by others. Several studies also
referred to the construct of dosage [54,80,81], particularly with
respect to if users have received sufficient dosage to reap the
benefits of the app. Although usage data may help provide
insight into amount of usage, it is unclear how to determine if
usage becomes sufficient, insufficient, or too much [61,80-82].
Identifying robust methods to evaluate the complexity of
analytic data and understanding how these levels are demarcated
to contribute to the validity of the evaluation would be useful.

Similar to the observations made by Pham et al [25], many
analyses of analytics in our included studies were limited to
descriptive analysis, with only a few studies examining the
relationship between analytic metrics and primary outcomes.
Although these results were primarily mixed, it is also unclear
what significance these correlations had in the overall
evaluation. Studies that identified a correlation [78,81] suggested
that this finding indicated that usage of the app was beneficial
for the specific outcome. In other studies where no relationship
was identified between analytics and outcomes, some authors
questioned if this finding reflected a lack of efficacy of the
mHealth app [56]. A few studies also conducted a per-protocol
analysis in addition to the traditional intention-to-treat approach
[110]. Although intention-to-treat [110] is the gold standard for
RCTs, the high attrition of electronic health (eHealth) solutions
may be too conservative in evaluating the actual impact on users
who have sustained use of a solution [43].

Limitations
Several limitations should be noted when interpreting the
findings of this scoping review. Because consumer health
informatics has become popularized only over the last decade
[31], we focused our review on the literature from 2008 onward.
Although our findings suggest that most papers have been
published within the last 6 years, it is possible that we might
have missed papers outside of this window in our search
strategy. In addition, due to our scope of work on Thought Spot
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[26,27,29], our search was limited to examining interventions
designed exclusively for transition-aged youth. Because we
excluded papers evaluating interventions for other populations
(eg, adults) and disease sites (eg, cardiology), there may have
been evidence and guidance on the use of analytics in other
areas of health care [25]. Evaluating how analytics is applied
in other domains of health care may provide more
comprehensive insight into the role of analytics in consumer
health informatics. It is also interesting to note that most of the
papers included in this review were published in North America
and Europe, and there was a lack of studies from other countries,
including those in Asia and Africa. An evaluation of how
adoption and engagement are measured in studies conducted in
other countries is warranted.

A second limitation is that, as per guidelines established for
scoping reviews [30], we did not evaluate the quality of the
included studies. In addition, our review focused on scientific
literature and did not include interviews with key stakeholders
or a survey of the gray literature. Future research should explore
these other sources of literature and evaluate the quality of the
studies identified for subsequent systematic reviews.

Finally, it should be noted that, due to the limited number of
papers in this scoping review, we did not limit our analyses by
mental health conditions and types of research designs. In
particular, it would be useful to examine how analytics is used
to support the evaluation of different solutions and objectives.
Studies such as Torous et al [111] and Connolly et al [112] have
identified that individuals with different mental health conditions
and culture can impact their engagement with technology. Future
work should evaluate how these differences should be explored
in the evaluation of adoption and engagement with technology.

Future Directions
This scoping review provides a preliminary insight into the role
of analytics in evaluating mHealth apps for transition-aged
youth and identifies both progress that has been made and future
areas of exploration. Most importantly, this review adds to the
sparse literature on analytics and highlights the need for
researchers to assess and standardize how to integrate analytics

into their evaluation plans [25]. The addition of more case
studies on analytics may help to identify emergent patterns that
help us understand how transition-aged youth decide to adopt
a solution to address their needs [14].

In addition, several areas of exploration have been identified
for researchers. As suggested by Pham et al [25], there is
currently no guidance on how to maximize the value of these
data. However, in other fields such as marketing, analytics is a
robust component in evaluating the success of products and
solutions [113]. Thus, it is important to understand how to
analyze these findings. This may include knowing how to
identify thresholds for high and low users as well as recognizing
the significance of correlations and relationships between
analytic metrics and primary outcomes. Given that these
thresholds may differ between different clinical conditions and
methodologies, subanalyses examining how adoption and
engagement are explored for different populations (eg, cultures)
and research designs may be of interest. Additionally, similar
to the progress made in clinical informatics [98-100],
understanding the characteristics and predictors of successful
adoption of a consumer technology would provide insights into
developing a roadmap toward successful mHealth development
for transition-aged youth [114].

Conclusions
This scoping review provided initial insights into the role of
analytics in evaluating mobile mental health apps (mHealth)
for transition-aged youth. Our analysis of 49 studies published
between 2008 and 2019 revealed that the use of analytics is
becoming increasingly ubiquitous in evaluating mHealth apps
for transition-aged youth. Despite recent progress in the use of
analytics, there is still heterogeneity in understanding the
significance and value of analytics in these evaluations. In
addition, the lack of guidance on metrics selection and analysis
warrants future exploration. As digital mental health care
continues to grow in popularity, particularly for transition-aged
youth, understanding analytics and its impact on evaluations
would help to streamline the journey toward using digital
interventions to foster better mental health care for this
population.
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Abstract

Background: Many youths with mental health needs are unable to access care. Single-session interventions (SSIs) have helped
reduce youth psychopathology across multiple trials, promising to broaden access to effective, low-intensity supports. Online,
self-guided SSIs may be uniquely scalable, particularly if they are freely available for as-needed use. However, the acceptability
of online SSI and their efficacy have remained unexamined outside of controlled trials, and their practical utility is poorly
understood.

Objective: We evaluated the perceived acceptability and proximal effects of Project YES (Youth Empowerment & Support),
an open-access platform offering three online SSIs for youth internalizing distress.

Methods: After selecting one of three SSIs to complete, participants (ages 11-17 years) reported pre- and post-SSI levels of
clinically relevant outcomes that SSIs may target (eg, hopelessness, self-hate) and perceived SSI acceptability. User-pattern
variables, demographics, and depressive symptoms were collected to characterize youths engaging with YES.

Results: From September 2019 through March 2020, 694 youths accessed YES, 539 began, and 187 completed a 30-minute,
self-guided SSI. SSI completers reported clinically elevated depressive symptoms, on average, and were diverse on several
dimensions (53.75% non-white; 78.10% female; 43.23% sexual minorities). Regardless of SSI selection, completers reported
pre- to post-program reductions in hopelessness (dav=0.53; dz=0.71), self-hate (dav=0.32; dz=0.61), perceived control (dav=0.60;
dz=0.72) and agency (dav=0.39; dz=0.50). Youths rated all SSIs as acceptable (eg, enjoyable, likely to help peers).

Conclusions: Results support the perceived acceptability and utility of open-access, free-of-charge SSIs for youth experiencing
internalizing distress.

Trial Registration: Open Science Framework; osf.io/e52p3

(JMIR Ment Health 2020;7(6):e20513)   doi:10.2196/20513
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internet intervention; online interventions; youth; mental health; adolescent; depression; single-session intervention; intervention

Introduction

The persistent unmet need for youth mental health services,
combined with the ubiquity of internet-equipped devices, has
fueled a surge of interest in digital mental health interventions.
Despite decades of progress in the identification of
evidence-supported psychosocial treatments, myriad
barriers—both systemic (high costs, transportation challenges)

and internal (stigma, preferences for self-help)—prevent up to
80% of youth from accessing needed care [1,2]. The notion of
low-cost, self-guided digital interventions thus appeals to
researchers, providers, and clients alike. Indeed, mental
healthcare apps are downloaded by millions of users annually
[3,4], and a vast majority of adolescents in the United States
have access to internet-equipped smartphones (95%) and
computers (88%) [5]. These realities create opportunities for
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youth with no accessible alternatives to engage with digital
supports.

Randomized trials suggest the promise of internet- and
smartphone-based youth mental health tools [6-10]. However,
formal clinical trial outcomes may not reflect the utility or
usability of digital supports in naturalistic contexts. First, few
evidence-based digital interventions developed for clinical trials
are publicly accessible [11], and those that are accessible attract
far fewer users than commercially popular but untested
alternatives (eg, Headspace) [12]. Indeed, the most frequently
downloaded mental health apps include few to no treatment
elements found in empirically supported psychotherapies
[13,14]. Second, digital intervention attrition rates differ
markedly in clinical trials and “real-world” contexts. In a review
of digital self-help tools, including apps and internet-based
programs for depression and anxiety, completion rates for
programs in clinical trials were 44%-99%. In contrast,
completion rates for the same programs in naturalistic,
non-research settings—where participants received no incentives
for program engagement—were 1%-28% [15].

Overall, daily usage rates for mental health apps hovers at just
4% (based on rates of opening a previously downloaded
program) [7]. Reasons for low engagement in youth-directed
mental health apps include lack of perceived program value,
limits on program accessibility (eg, within-program fees, limits
on 24/7 access), and poor user experience (eg, high demands
on users’ time) [4,16]. Thus, a need exists for digital mental
health supports that (1) include evidence-based content,
established in well-controlled trials; (2) show acceptability in
naturalistic contexts (ie, outside of formal trials); (3) minimize
demands on users’ time, given the high likelihood of accessing
a digital intervention only once; and (4) are free of access
barriers, such as program costs.

Single-session interventions (SSIs)—structured interventions,
including one component of empirically supported treatments
and requiring one encounter with a provider or program—could
dramatically improve the acceptability and accessibility of
digital mental health tools. Overall, SSI effects on youth
psychopathology are slightly smaller than those observed for
youth treatments lasting an average of 16 sessions (g=0.32 for
single-session interventions [17], versus g=0.46 for multi-session
interventions [17,18]. However, their brevity and flexible format
magnify their potential public health impact [19]. Additionally,
across placebo-controlled trials, self-administered online SSIs
have reduced youth depression across 4-9 months in
high-symptom and community youth samples [20-22]. These
findings suggest the untapped potential of online SSIs to
improve youth access to effective support.

In principle, online SSIs might overcome many challenges
typical of traditional digital mental health tools. They are
completable within one sitting, minimizing engagement burdens
on users, and many are cost-free, publicly accessible, and
include evidence-based intervention components. However,
there have been no formal evaluations of the acceptability of
online SSIs outside of controlled clinical trials. To gauge the
promise and challenges to realizing the potential of online SSIs
to benefit youth mental health, we must systematically evaluate

usage patterns, perceived acceptability, and the short-term
effects of online SSIs in naturalistic contexts.

Toward this goal, we conducted an open-access program
evaluation of online SSIs for adolescent mental health, Project
YES (Youth Empowerment & Support) [23], to evaluate the
acceptability and initial effects of three free-of-charge, publicly
available web-based SSIs for adolescent internalizing distress.
In line with SSI design recommendations, each of these three
SSIs was intended to target and strengthen adaptive beliefs
about the self and the world that have been shown to predict
youth internalizing distress.

The first SSI, Project Personality, teaches how and why people’s
traits—including their symptoms—are malleable rather than
fixed [20]. Project Personality aims to strengthen adolescents’
perceived control over their behavior and emotions while
reducing hopelessness regarding a positive future change. Low
perceived control and elevated hopelessness consistently predict
the course and severity of youth internalizing problems [24-28].
Further, both perceived control and hopelessness are modifiable
via brief intervention, making them ideal proximal SSI targets.
In a recent placebo-controlled trial, Project Personality
significantly improved perceived control over emotions and
behavior in adolescents characterized as high-symptom [15],
and larger proximal increases in perceived control following
Project Personality predicted greater reductions in internalizing
symptoms over time [29]. Thus, in the context of Project YES,
we assessed Project Personality’s link with improvements in
perceived control and hopelessness.

The second SSI, Project CARE, teaches how and why one can
work towards acting with self-compassion in order to reduce
self-hate systematically [30]. Self-hate and closely related
constructs (ie, self-criticism) are linked with current and future
internalizing problems in both youths and adults [31-35].
Preliminary evidence also suggests negative perceptions of the
self, including self-hate, are modifiable through
self-administered interventions as brief as 5-11 minutes [36-39].
Thus, within Project YES, we assessed Project CARE’s link
with improvements in self-hate.

The third SSI, the ABC Project, is modeled after behavioral
activation interventions targeting adolescent depression, which
teach that engaging in valued activities can powerfully shape
one’s mood [30,40]. The construct of agency—one’s
self-perceived ability to initiate and work towards goals—is
central to mechanisms thought to underlie behavioral activation
for youth depression. Specifically, “agency” references an
individual’s perceived capacity to (a) set behavioral goals, and
(b) maintain or generate motivation to move toward those goals
[41]. Behavioral activation for adolescent depression—including
a one-session, therapist-delivered program [42]—has produced
marked improvements in adolescents’ perceived agency and
depression symptom severity, relative to control conditions
[43-45] Thus, within Project YES, we assessed the ABC
Project’s link with proximal improvements in agency.

Each 30-minute program was created per a routinely employed
SSI design framework, informed by basic social-psychological
research and detailed elsewhere [19], wherein youths (1) learn
brain science that normalizes each program’s core concept; (2)
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are treated as “experts” and invited to help researchers learn
about youths’ perspectives and challenges; (3) synthesize the
program’s ideas using their own words, while offering advice
to peers facing difficulties; (4) hear stories from peers who used
the program’s content to overcome setbacks. Regardless of SSI
selection, youths taking part in YES are invited to offer their
“best, anonymous coping advice” to other teens coping with
depression or anxiety; each receives the option to share this
advice to a public “YES advice center.” This feature builds on
research suggesting that helping or supporting peers can benefit
an individual’s sense of self-efficacy, motivation, and
psychosocial functioning [46-48].

All YES participants may complete anonymous pre- and
post-program assessments of proximal outcomes that may be
altered by SSIs (per prior recommendations for evaluating SSI
effects; [19]) along with feedback on program acceptability.
Using pre-SSI, post-SSI, and user-pattern data collected from
YES participants ages 11-17 over 7 months, we investigated
the acceptability of YES SSIs among youths, including
completion rates and perceptions of each SSI’s utility. We also
assessed the immediate effects of YES SSIs on interrelated and
clinically relevant outcomes they are designed to target, each
of which relates to youth internalizing problems (agency,
perceived control, hopelessness, and self-hate, assessed using
both standardized and study-specific metrics). Specifically, we
examined usage-pattern variables (eg, SSI selection, SSI
completion rates), user characteristics (age-range, sex, gender
identity, race/ethnicity, depressive symptoms), and acceptability
metrics to gauge which youths use YES; how and why they
engage with it; and whether they view YES as valuable, helpful,
and user-friendly. We also examined whether proximal,
clinically relevant outcomes significantly improved from pre-
to post-SSI, both across all YES programs and within each
program. This nonexperimental, observational project represents
a critical step in understanding the promise of online mental
health SSIs, and the challenges to realizing that promise.

Methods

Participants
Participants were youths ages 11-17 who took part in YES
between September 19, 2019, and March 10, 2020. Participants
learned about YES through various channels, including unpaid
posts to social media websites (Reddit, Twitter), Instagram
advertisements (total costs <$500), or an article published in
Vox highlighting the authors’ research [49]. Social media posts
included invitations to participate in an anonymous program
evaluation wherein “teens can learn new ways of dealing with
stress and help others do the same.” Posts linked to the public
YES website [23], which includes additional information and
a participation link. YES is completable from any
internet-equipped device. Before YES was initiated, all
procedures were reviewed and deemed “exempt” (as a program
evaluation) by the University’s Institutional Review Board.

Because YES is anonymous and publicly accessible, no
inclusion or exclusion criteria are used (as none are enforceable).
Thus, adults and children aged 10 or younger may choose to
participate, although the YES website states that programs are

meant for youths under age 18—primarily, pre-adolescent and
adolescent youth. Within YES, participants are required to report
their age range and whether they are adults (>18). Using these
data, we limited analyses to our population of interest (youths
under age 18).

Procedures
YES is a non-randomized, exploratory program evaluation;
procedures and analyses were preregistered on Open Science
Framework [50]. In order to maintain anonymity and minimize
access barriers (eg, discomfort disclosing psychological distress,
as parents are often unaware of their adolescents’ depressive
symptoms, including suicidal and morbid ideation, in up to 80%
of cases [51,52]), parent permission is not required to participate
(waived by the University IRB). After clicking the YES
participation link and advancing past a “Project Information”
page where agreement to participate is indicated, participants
provide non-identifying demographic information; select one
of three SSIs to complete; and may then complete pre-SSI
questionnaires, the SSI, and post-SSI questionnaires, designed
to gauge the SSI’s acceptability and short-term effects. Lastly,
participants are invited to anonymously share their “best advice
for others dealing with depression, anxiety, or stress.” They
may elect or decline to share their advice in the YES “Advice
Center” for others to see.

Procedural Deviations
There were three minor deviations from the procedures
described in our preregistration that warrant mention. First, to
minimize participation burdens for those completing pre- and
post-SSI questionnaires in project YES, we decided
approximately one month into data collection to use only the
3-item “Agency” subscale of the State Hope Scale as opposed
to the full 6-item scale; we also used a shortened 3-item version
of the Self-Hatred Scale; these three items were formally
selected using confirmatory factor analysis in a separate sample
of N=246 adolescents from the same age group (see Multimedia
Appendix 1). Second, the Self-Hatred Scale used in this study
included 6 response options, not 7, as noted in the
preregistration, although the anchors are the same as in the
initially validated version and as noted in the preregistration.
Lastly, we had initially preregistered an exploratory logistic
regression to examine whether YES participants’ demographic
characteristics or symptom levels predicted odds of SSI
completion or choice of SSI. Due to high multicollinearity
among preregistered predictors (eg, biological sex and gender
identity; Variance Inflation Factor >10), results of this test could
not be responsibly interpreted; thus, we do not report them in
this manuscript. An alternative approach to conducting these
analyses was applied, and results are reported in Multimedia
Appendix 1.

Interventions
Each SSI within Project YES is designed according to four
primary elements proposed by Schleider and colleagues [19]
for self-guided youth mental health SSIs. These elements were
drawn from basic social-psychological research, along with
qualities common among SSIs that have demonstrated efficacy
[19,22,42,53,54]. Each YES SSI (1) uses brain science-based
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explanation to enhance content credibility; (2) empowers youth
to take on an ‘expert’ or ‘helper’ role throughout the program;
(3) includes guided writing assignments, often termed
“saying-is-believing” or “self-persuasion” exercises, to enhance
content internalization and generalization; and (4) includes
testimonials from trusted others, such as older peers or scientific
experts. A detailed description of these four principles of SSI
design is provided elsewhere [19].

Materials for all SSIs in Project YES are publicly available via
the Open Science Framework (Project Personality [55], Project
CARE [30], and The ABC Project: [40]). All three are
30-minute, self-administered programs. All materials viewed
by youths who take part in Project YES are publicly viewable
on the Project YES website [23].

Project Personality
This SSI includes an introduction to the brain and a lesson on
neuroplasticity; testimonials from older youths who describe
their views that traits are malleable; stories by older youths,
describing times when they used “growth mindsets” to persevere
during social/emotional setbacks; study summaries noting
how/why personality can change; and an exercise in which
youths write notes to younger students, using scientific
information to explain people’s capacity for change. Project
Personality has demonstrated effectiveness in several trials
[20,21,56].

Project CARE
This SSI includes: an introduction to the science behind why
adolescents might think disliking themselves is necessary for
success and thus fear self-compassion; scientific evidence and
testimonials from other teens that being self-compassionate
predicts being more successful socially and academically;
evidence-based tips for overcoming common, fear of
self-compassion based obstacles to self-compassion in day to
day life; and an exercise in which youths write notes to younger
students, using scientific information to explain the benefits of
using self-kindness.

The ABC Project
This SSI draws from components of behavioral activation. The
ABC Project introduces the concept that engaging in value-based
activities that build pleasure and accomplishment can combat
a sad mood and low self-esteem. It includes psychoeducation
about depression, including how behavior shapes feelings and
thoughts, walks participants through a life values assessment,
where they identify key areas from which they draw enjoyment
and meaning, and supports participants in creating an activity
hierarchy, where they identify and personalize 3 activities to
target for change. Lastly, the ABC Project includes an exercise
in which youths write about benefits that might result from
engaging in each activity, identify obstacles that might keep
them from doing the activities and a strategy for overcoming
identified obstacles.

Measures

Demographics
Participants selected their age bracket (provided in ranges to
maintain anonymity: 11 to 13, 14 to 16, 17 to <18), biological
sex, gender identity, sexual orientation, and race/ethnicity.

Mood and Feelings Questionnaire–Short
The Mood and Feelings Questionnaire—Short (SMFQ) is a
valid, reliable screening tool for depression in youth [57].
Pre-SSI, participants rated their agreement with 13 statements
(eg, “I felt lonely”; “I felt miserable or unhappy”; “I felt I was
no good anymore”) reflecting thoughts and feelings in the past
two weeks on a 3-point Likert scale (0=“not true”; 2=“true”).
Internal consistency was α=.92. Note that the SMFQ does not
measure suicidal ideation or suicidality, which are not assessed
in the context of Project YES.

State Hope Scale
The State Hope Scale [58] is a 6-item self-report scale designed
to evaluate hope in youth, including two reliable subscales:
agency and pathways. The “agency” subscale measures
perceived ability to generate plans and work towards one’s goals
(eg, “I can think of many ways to reach my current goals”); the
“pathways” subscale reflects perceived success in meeting those
goals (eg, “At this time, I am meeting the goals I have set for
myself”). In Project YES, we expected possible shifts in agency
scores, but not in pathways scores, as participants would not
have had opportunities to pursue goals in a new way from pre-
to immediately post-SSI. Thus, we indexed hope using the
3-item agency subscale of the State Hope Scale. Immediately
pre- and post-intervention, participants rated each of 3
statements to reflect how they felt about themselves right now
on an 8-point Likert scale (0=“definitely false”; 8=“definitely
true”). Internal consistency was α=.74 and α=.82 at pre- and
post-SSI, respectively.

Beck Hopelessness Scale-4
The Beck Hopelessness Scale-4 (BHS-4) [59] is a reliable,
shortened version of the 20-item scale used to measure
hopelessness in youth [60]. Immediately pre- and
post-intervention, participants rated each of 4 statements to
indicate their sense of hopelessness “right now, in this moment”
on a 4-point Likert scale (0=“absolutely disagree”; 3=“absolutely
agree”). Internal consistency was α=.85 and α=.89 at pre- and
post-SSI, respectively.

Self-Hate Scale
The Self Hate Scale [61] is a reliable, 7-item measure designed
to measure feelings of self-hatred. A shortened, 3-item version
of the original scale was adapted for this study. Items were
formally selected using confirmatory factor analysis in an initial
sample of N=246 adolescents from the same age group (ages
11-17; see Multimedia Appendix 1). Immediately pre- and
post-intervention, participants rated how true each of 3
statements was for them right now (“I hate myself,” “I feel
disgusted when I think about myself,” “I feel ashamed of
myself”) on a 6-point Likert scale (1=“not at all true for me”;
6=“very true for me”). Internal consistency was α=.92 and
α=.94 at pre- and post-SSI, respectively.
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Perceived Control
A single-item measure of adolescent perceived control was
developed for this study. Immediately pre- and post-intervention,
participants rated agreement with the statement, “right now, I
feel like things are out of my control” from 0-10 (“not at all”
to “a lot”).

Perceived Change in Hopelessness and Problem-Solving
Two questions, developed for use in the present study based on
previously established guidelines for assessing subjectively
perceived change following an intervention [62], evaluated
participants’ perceived change in hopelessness and ability to
solve problems. Immediately post-intervention, these questions
asked, “to what extent are you feeling hopeless right now?”
and, “to what extent are you able to solve the problems facing
you right now?”, when “compared to before doing this activity.”
Perceived change in hopelessness and problem-solving ability
were both rated on a 5-point Likert scale (“much more hopeless”
to “a lot less hopeless”; “much less able to solve problems” to
“a lot more able to solve problems”). These measures were
created based on established methods used to calculate the
“smallest effect size of interest,” or the smallest possible effect
size associated with a detectable, subjective change within
individuals [62].

Program Feedback Scale
The Program Feedback Scale (PFS) [63], which is routinely
used to evaluate acceptability and user perceptions of SSIs
[64-67], asks participants to rate agreement with seven
statements indicating perceived acceptability and feasibility of
their selected SSI (eg, “I enjoyed the program”) on a 5-point
Likert scale (1=“really disagree”; 5=“totally agree”). The scale
was adapted from existing, validated acceptability assessments
of digital interventions; adaptations from existing scales were
necessary in order to exclude items that are inapplicable to
web-based SSIs (eg, items referencing frequency of use or
interest in continuing to revisit the program). The PFS also
assessed participants’ open-response feedback. PFS item scores
may be evaluated individually or via a mean-score across items.
Internal consistency across PFS items was α=.88, but mean
responses to each PFS items were considered independently in
this study to inform understandings of acceptability in specific
domains (eg, enjoyability, ease of use, ease of understanding).

Analytic Plan

Sample Characterization and Usage Patterns
To assess YES usage patterns, we identified numbers of youths
who began YES; selected, started, and completed an SSI; which
SSI youths selected; and demographics, symptom levels, and
hopelessness, self-hate, and for youths who selected, started,
and completed an SSI. For youths who completed an SSI and
the PFS, we computed overall and item-level means to assess
the acceptability and feasibility of each SSI. Per our
preregistration, mean scores of >3 on any PFS item indicates
item endorsement (ie, positive feedback/adequate acceptability);
a mean overall score of >3, across all items, reflects overall
perceived SSI acceptability. Using the sub-sample of SSI
completers, descriptive statistics for pre-to-post SSI “perceived
change” items were computed. Mean ratings >0 on either item

indicated an overall, subjectively detectable pre-to-post SSI
change on that dimension (hopelessness or problem-solving
ability).

SSI Effects on Proximal Outcomes
Within-group effect sizes (Cohen d, including 95% confidence
intervals) were computed reflecting the change in pre-SSI to
post-SSI levels of each immediate post-SSI outcome variable
(hopelessness, self-hate, agency), both across and within SSIs.
Because there are multiple approaches to computing Cohen d
for within-subject designs [68], we report both dav (1) and dz

(2) to maximize transparency:

Cohen dav=Mdiff/((SD1+SD2)/2) (1)

Cohen dz=Mdiff/√(∑((xdiff–Mdiff)
2/(N-1)) (2)

When the correlation between pre- and post-intervention
outcome assessments is r>0.5, dz is larger than dav; when r<0.5,
Cohen dz is smaller than Cohen dav. Whereas dz accounts for
within-subject correlations between pre- and post-program
measures, dav does not. Here, conclusions were drawn based on
patterns of effect sizes across both approaches to computing
Cohen d.

All available data were used for each test described above.
Missing data rates are reported but not imputed, as usage
patterns (including attrition) were of direct empirical interest.
Anonymized data and code for all analyses are available via the
Open Science Framework [50].

Results

Sample and Usage Patterns in YES
From September 2019 to March 2020, 694 youths accessed
Project YES, of whom 612 selected, 539 began, and 187 finished
a 30-minute SSI, for an overall completion rate of 34.32%
among those who began an intervention (see Tables 1 and 2 for
details). Those who selected, began, and completed an SSI
reported clinically elevated depressive symptoms, on average
(per an SMFQ cut-off score of 11 for early adolescents [69],
established via comparisons with diagnostic interviews and
validated depression screening measures), and were diverse on
several dimensions (across all youths who accessed YES:
53.28% non-white, N=373; 78.98% biologically female, N=542;
50.13% identified as non-heterosexual, N=399; see Table 1 for
details). Among those who selected an SSI, 43.30% (N=265)
chose Project Personality (30.67% completion rate among those
who began the SSI, N=74), 19.45% (N=119) chose Project
CARE (37.37% completion rate among those who began the
SSI, N=38), and 37.25% (N=228) chose the ABC Project
(37.13% completion rate among those who began the SSI,
N=75). Completion rates did not differ significantly from one
another. Among youths who began an SSI, users ages 11-13
completed their chosen programs at higher rates than older users
(57.75% of 11-13 year-olds, N=41; 29.45% of 14-16 year-olds,
N=97; and 33.09% of 17 to <18 year-olds, N=46). Biological
sex (male versus female versus intersex), sexual orientation
(non-heterosexual versus heterosexual), racial/ethnic identity,
and depressive symptom severity (total SMFQ score) were not
associated with odds of SSI completion.
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Table 1. Full sample demographics by SSI completion status.

Completed an SSI, mean
(SD) or N (%)

Started an SSI, mean (SD)
or N (%)

Selected an SSI, mean
(SD) or N (%)

Total Sample, mean (SD)
or N (%)

Demographic characteristic

187539612694N

16.51 (6.34)17.09 (6.43)17.09 (6.41)17.09 (6.41)SMFQa

Age

3 (1.60%)3 (0.56%)5 (0.82%)6 (0.86%)<10

41 (21.93%)71 (13.17%)80 (13.07%)93 (13.40%)11 to <13

97 (51.87%)326 (60.48%)367 (59.97%)416 (59.94%)14 to <16

46 (24.60%)139 (25.79%)159 (25.98%)178 (25.65%)17 to <18

0 (0%)0 (0%)1 (0.16%)1 (0.14%)Missing

Race/ethnicity

89 (47.59%)259 (48.05%)295 (48.20%)321 (46.25%)White

5 (2.67%)11 (2.04%)14 (2.29%)19 (2.74%)Black

3 (1.60%)11 (2.04%)15 (2.45%)18 (2.59%)Latino/Hispanic

17 (9.09%)65 (12.06%)72 (11.77%)89 (12.82%)Asian

19 (10.16%)41 (7.61%)43 (7.03%)46 (6.63%)Multiracial

54 (28.88%)149 (27.64%)168 (27.45%)194 (27.95%)Other

0 (0%)3 (0.56%)5 (0.82%)7 (1.01%)Missing

Sex

150 (80.21%)429 (79.59%)478 (78.11%)542 (78.10%)Female

36 (19.25%)105 (19.48%)125 (20.43%)142 (20.46%)Male

0 (0%)1 (0.19%)1 (0.16%)2 (0.29%)Intersex

1 (0.53%)4 (0.74%)8 (1.31%)9 (1.30%)Missing

Gender identity differs from sex

45 (24.06%)113 (20.97%)124 (20.26%)147 (21.18%)Yes

130 (69.52%)385 (71.43%)438 (71.57%)489 (70.46%)No

11 (5.89%)37 (6.87%)42 (6.86%)48 (6.91%)Unsure

1 (0.53%)4 (0.74%)8 (1.31%)10 (1.44%)Missing

Sexual orientation

83 (44.39%)235 (43.60%)269 (43.95%)295 (42.51%)Heterosexual

0 (0%)5 (0.93%)6 (0.98%)6 (0.86%)Homosexual

28 (14.97%)85 (15.77%)97 (15.85%)104 (14.99%)Bisexual

4 (2.14%)10 (1.86%)12 (1.96%)12 (1.73%)Queer

2 (1.07%)10 (1.86%)12 (1.96%)12 (1.73%)Gay

8 (4.28%)25 (4.64%)26 (4.25%)29 (4.18%)Lesbian

10 (5.35%)28 (5.20%)29 (4.74%)32 (4.61%)Pansexual

7 (3.74%)15 (2.78%)17 (2.78%)19 (2.74%)Asexual

7 (3.74%)24 (4.45%)28 (4.58%)31 (4.47%)Other

18 (9.63%)47 (8.72%)50 (8.17%)55 (7.93%)Unsure

16 (8.56%)38 (7.05%)44 (7.19%)50 (7.20%)No response

4 (2.14%)17 (3.15%)22 (3.60%)49 (7.06%)Missing

aSMFQ: Mood and Feelings Questionnaire—Short.
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Table 2. Demographics and mean depressive symptoms among SSI completers, by selected SSI

Project Personality, mean (SD) or N
(%)

Project CARE, mean (SD) or N
(%)

ABC Project, mean (SD) or N
(%)

Demographic characteristic

743875N

15.69 (5.46)16.24 (6.80)17.47 (6.84)SMFQa

Age

02 (5.26%)1 (1.33%)<10

16 (21.62%)9 (23.68%)16 (21.33%)11 to 13

32 (43.24%)18 (47.37%)47 (62.67%)14 to 16

26 (35.14%)9 (23.68%)11 (14.67%)17 to <18

Race/ethnicity

38 (51.35%)18 (47.37%)33 (44.00%)White

1 (1.35%)1 (2.63%)3 (4.00%)Black

2 (2.70%)0 (0%)1 (1.33%)Latino/Hispanic

9 (12.16%)4 (10.53%)4 (5.33%)Asian

18 (24.32%)10 (26.32%)26 (34.67%)Other

6 (8.11%)5 (13.15%)8 (10.66%)Multiple

Sex

59 (79.73%)28 (73.68%)63 (85.14%)Female

15 (20.27%)10 (26.32%)11 (14.86%)Male

0 (0%)0 (0%)0 (0%)Intersex

Gender identity differs from sex

14 (18.92%)11 (28.95%)20 (27.03%)Yes

56 (75.68%)25 (65.79%)49 (66.22%)No

4 (5.41%)2 (5.26%)5 (6.76%)Unsure

Sexual orientation

33 (45.21%)23 (62.16%)27 (36.99%)Heterosexual

0 (0%)0 (0%)0 (0%)Homosexual

14 (19.18%)4 (10.81%)10 (13.70%)Bisexual

1 (1.37%)3 (8.11%)0 (0%)Queer

1 (1.37%)0 (0%)1 (1.37%)Gay

1 (1.37%)1 (2.70%)6 (8.22%)Lesbian

1 (1.37%)2 (5.41%)7 (9.59%)Pansexual

3 (4.11%)1 (2.70%)3 (4.11%)Asexual

3 (4.11%)0 (0%)4 (5.48%)Other

9 (12.33%)1 (2.70%)8 (10.96%)Unsure

7 (9.59%)2 (5.41%)7 (9.59%)No response

aSMFQ: Mood and Feelings Questionnaire—Short.

On average, youths who completed YES in full spent 44.71
minutes on the YES website (SD 37.24 minutes; median 34.96
minutes; range 10.95-292.23 minutes), inclusive of all
questionnaires, their chosen SSI, and writing anonymous coping
advice for the YES Advice Center. Across all youths who
accessed the website, including those who neither began nor
completed an SSI, average time spent on YES was 27.92

minutes; this value did not differ significantly across the three
programs.

Did Youths Perceive YES as Acceptable?
Youths who completed an SSI and the PFS (N=187), both
collapsing across SSIs and within each SSI (Table 3; all
item-level means >3.50/5), found YES acceptable. Overall,
youths rated their chosen SSI as enjoyable (3.72/5.00), easy to
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understand (4.25/5.00), easy to use (4.31/5.00), likely to help
their peers (4.04/5.00), and worth recommending to others
(3.83/4.00). Youths also generally endorsed trying their hardest

on the SSI (3.83/5.00) and agreement with the SSI’s message
(4.29/5.00). Ratings on these items did not differ by SSI
selection.

Table 3. Means and standard deviations of Program Feedback Scale items among SSI completers, by selected SSI and across all SSIs, mean (SD).

All SSIsProject PersonalityProject CAREABC ProjectItem

3.72 (0.97)3.81 (1.00)3.84 (0.75)3.57 (1.03)Enjoy

4.25 (0.83)4.43 (0.74)4.08 (0.88)4.16 (0.85)Understood

4.31 (0.78)4.39 (0.76)4.21 (0.74)4.28 (0.83)Easy to use

3.83 (1.07)3.95 (1.03)3.55 (1.08)3.85 (1.09)Tried hardest

4.04 (1.03)4.05 (1.06)4.16 (0.89)3.97 (1.08)Helpful

3.83 (1.13)3.89 (1.15)3.95 (1.01)3.72 (1.16)Recommend to friend

4.29 (0.85)4.38 (0.75)4.47 (0.76)4.11 (0.95)Agree with message

4.04 (0.73)4.13 (0.69)4.04 (0.61)3.95 (0.82)Full scale

Did Hopelessness, Agency, Perceived Control, and
Self-Hatred Improve From Before to After YES?
We tested SSI short-term utility both across SSIs, given their
common structures and shared principles underlying each
program’s development, and separately, as each SSI differed
in content. Across SSIs, and for each SSI separately, effect sizes
dav and dz, 95% confidence intervals are reported (Table 4).
Collapsing across SSIs, youths reported significant
pre-to-post-SSI improvements in all proximal outcomes,
regardless of the d computation approach. For overall reductions
in self-hatred, small-to-medium effects emerged (dav=0.32, 95%
CI 0.16, 0.47; dz=0.61, 95% CI 0.44, 0.77), with post-SSI
self-hatred showing a 55% chance of being lower than pre-SSI
self-hatred (per the “common language effect size” estimate;
see [68]). For overall reductions in hopelessness,

medium-to-large effects emerged (dav=0.53, 95% CI 0.37, 0.69;
dz=0.71, 95% CI 0.54, 0.87), with post-SSI hopelessness
showing a 62% chance of being lower than pre-SSI
hopelessness. For overall improvements in agency,
small-to-medium effects emerged (dav=0.39, 95% CI 0.24, 0.55;
dz=0.50, 95% CI 0.34, 0.65), with post-SSI agency showing a
59% chance of being higher than the pre-SSI agency. For overall
improvements in perceived control, medium-to-large effects
emerged (dav=0.60, 95% CI 0.44, 0.76; dz=0.72, 95% CI 0.55,
0.89), with post-SSI self-hatred scores showing a 64% chance
of being lower than pre-SSI scores. SSI-specific effect sizes fell
within similar ranges (see Table 3). Within and across SSIs,
95% effect size confidence intervals overlapped across proximal
outcomes, suggesting no detectable differences in youths’
pre-to-post-program changes in hopelessness, self-hatred,
agency, or perceived control as a function of SSI selection.
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Table 4. Means, standard deviations, and effect sizes by selected SSI; mean (SD) or (95% CI).

Project PersonalityProject CAREABC ProjectOutcome variable

Agency

4.69 (1.64)4.66 (1.62)4.36 (1.69)Pre-SSI

5.24 (1.73)5.42 (1.34)5.03 (1.84)Post-SSI

0.31 (0.07, 0.55)0.58 (0.20, 0.95)0.40 (0.15, 0.65)dav (95% CI)

0.34 (0.10, 0.58)0.65 (0.26, 1.02)0.60 (0.34, 0.86)dz (95% CI)

Hopelessness

2.59 (0.86)2.75 (0.79)2.81 (0.82)Pre-SSI

2.13 (0.76)2.16 (0.80)2.38 (0.89)Post-SSI

0.49 (0.25, 0.74)0.83 (0.44, 1.21)0.44 (0.19, 0.69)d av

0.66 (0.40, 0.91)1.01 (0.60, 1.42)0.62 (0.36, 0.87)d z

Self-hate

3.79 (1.74)4.05 (1.70)4.15 (1.74)Pre-SSI

3.13 (1.80)3.49 (1.80)3.57 (1.65)Post-SSI

0.31 (0.07, 0.55)0.35 (–0.02, 0.71)0.31 (0.06, 0.55)d av

0.54 (0.29, 0.79)0.72 (0.32, 1.11)0.65 (0.38, 0.91)d z

Perceived control

6.32 (2.77)6.43 (2.65)6.72 (2.81)Pre-SSI

4.90 (2.19)4.69 (2.66)5.12 (2.76)Post-SSI

0.59 (0.33, 0.85)0.75 (0.35, 1.14)0.54 (0.29, 0.79)d av

0.65 (0.38, 0.90)1.03 (0.59, 1.45)0.68 (0.41, 0.94)d z

Did Youths Subjectively Detect Changes in Hopelessness
and Problem-Solving Ability From Before to After YES?
Collapsing across SSIs, at post-intervention, 15.6% (N=29) of
youths reported feeling “much less hopeless” compared to before
beginning the SSI; 53.1% (N=99) felt “a little less hopeless”;
27.9% (N=52) felt “the same amount hopeless”; 3.4% (N=6)
felt “a little more hopeless”; and 0.0% (N=0) felt “a lot more
hopeless.” Separately, 8.4% (N=16) of youths reported feeling
“much more able to solve problems” compared to before
beginning the SSI; 50.0% (N=93) felt “a little more able to solve
problems”; 38.8% (N=72) felt “the same amount able to solve
problems”; 2.8% (N=5) felt “a little less able to solve problems”;
and 0.0% (N=0) felt “a lot less able to solve problems.”

Discussion

This nonexperimental study evaluated the perceived
acceptability and short-term effects of Project YES, an
open-access platform for youths offering three 30-minute,
self-directed SSIs, each teaching a strategy for coping with
internalizing distress. Regardless of SSI selection, youths who
completed an SSI reported significant pre-to-post-program
reductions in hopelessness (dav=0.53; dz=0.71), self-hate
(dav=0.32; dz=0.61), perceived control (dav=0.60; dz=0.72) and
agency (dav=0.39; dz=0.50). Youths who completed an SSI rated
it as enjoyable, easy to understand, likely to help peers, and

worth recommending to others, and there was no evidence for
adverse SSI effects (eg, no youths reported feeling “much more
hopeless” or “much less able to solve problems” after program
completion). Based on largely overlapping confidence intervals
for dav and dz, no evidence emerged for differential SSI effects
on proximal outcomes.

Findings reinforce and extend evidence supporting the utility
of SSIs for youth experiencing internalizing distress [19,20,53].
Past studies have raised the possibility that open-access, online
SSIs might benefit youths experiencing elevated symptoms.
However, no studies have tested their acceptability or utility in
naturalistic settings (versus in controlled trials, which offer
participation incentives, necessitate parental involvement, and
prevent youth from choosing which SSIs they wish to receive).
This study provides the first evidence that online SSIs may be
acceptable—and potentially helpful—when delivered in the
“real-world” as free, publicly available supports. Within-group
post-SSI effects were modest; even so, the accessibility,
cost-free nature, and brevity of YES suggest its public health
value, particularly if available continuously and on a large scale.
The self-selected youth sample reported elevated depressive
symptoms (among all youths who started YES, SMFQ mean
17.06, SD 6.40, and among youths who completed a YES SSI,
SMFQ mean 16.51, SD 6.34, both >50% higher than commonly
used screening cut-offs for adolescent depression [69]),
indicating the acceptability and possible utility of YES among
youths with immediate clinical needs.
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In addition to frequently reporting clinically elevated depressive
symptoms, many youths accessing YES reported one or more
marginalized identities, including sexual minority status (50.13%
of users) and racial/ethnic minority status (53.28% of users).
YES includes no exclusion or screening criteria—youths from
these communities self-selected into participation—and no
formal efforts were made to recruit members of specific groups.
Thus, YES and similar platforms may represent efficient avenues
for providing support to youths that may be likely to need, but
unlikely to access traditional services. Simultaneously, more
female than male adolescents self-selected into YES. This
discrepancy may reflect higher rates of depression among
adolescent girls versus boys, but it also fits with research
suggesting that boys who are experiencing depression access
treatment less often than girls [70]. Future work may focus on
redesigning YES-like platforms that appeal to adolescents
regardless of sex.

Regarding usability, more than 34% of youths who began an
SSI finished it. This rate compares favorably with prior studies
of “real-world” engagement with self-directed, tech-based
psychological supports (1-28% retention) [15,70], and even
with rates of retention in outpatient youth psychotherapy
(premature drop-out rates range from 16-75%) [71,72].
However, Project YES is the first naturalistic evaluation of
web-based, youth-directed SSIs; thus, further research is needed
to gauge whether a 34% completion rate is typical of this type
of program, as well as the degree to which this rate could be
improved. Systematically testing strategies for further improving
retention in YES-like platforms will be valuable—especially
among older users (above age 14), for whom completion rates
were lower than for younger users (ages 13 and younger).
Retention may be improved by eliminating or minimizing
questionnaires (all YES questionnaires are optional, but their
presence may be a deterrence) and decreasing intervention
length and iteratively re-testing ‘hyper-brief’ SSIs for
acceptability and utility. Other revisions may include
personalizing intervention content for youths of different age
ranges or developmental stages and optimizing YES for
smartphone-based completion (currently, YES is completable
across internet-equipped devices but is optimized for desktop
and laptop users).

No evidence emerged for differential SSI effects on
hopelessness, perceived control, agency, or self-hatred, although
each SSI was initially intended to target a different proximal
outcome. Project CARE was designed to reduce self-hatred,
Project Personality was designed to strengthen perceived control
and combat hopelessness, and the ABC Project was intended
to strengthen perceived agency over behavior. However, no
evidence emerged for domain-specific effects across SSIs. This
outcome, while quite preliminary, fits with existing evidence
that change-mechanisms may be more similar than different
across psychotherapies [19,73]. Here, each SSI was designed
according to a common set of principles [19] and included
several elements in common (eg, neuroscience-based
psychoeducation; testimonials from scientists and peers;
opportunities to offer advice to others), which themselves may
promote a shared set of adaptive thinking styles.

A second possibility is that the constructs assessed in this
study—and clinical psychology intervention research more
broadly—have shown considerable overlap, both conceptually
and statistically [74,75], and may not reflect entirely distinct
constructs. Additional measurement-focused work is needed to
determine the extent to which self-report assessments of agency,
perceived control, hopelessness, self-hate, and numerous other
“thinking styles” commonly studied in intervention research
reflect genuinely distinct factors, versus features of a shared
latent construct.

A third possibility involves the role of personal choice on the
platform. YES users independently decide not only whether to
participate, but which SSI to complete and whether to publicly
share anonymous advice with peers. These opportunities to
exert agency, common across YES SSIs, may contribute to
similar cross-program outcomes, at least proximally. This
possibility is especially relevant to adolescents, for whom
autonomy and assertion are both highly motivating and key
developmental tasks. Future work may formally test how
personal choice and opportunities to develop autonomy shape
adolescents’ receptivity and response to YES-like support—and
to mental health treatment more broadly.

Study limitations suggest directions for future research. First,
this study is nonexperimental, observational, and anonymous.
All of these features are necessary given the study’s objectives
(to evaluate acceptability and utility of SSIs in naturalistic
settings), but results should be interpreted with caution. For
instance, despite targeted social media-based advertising, it is
impossible to determine with certainty that participants were
sincere when reporting their age-ranges. Further, as in any
non-randomized program evaluation, possible selection bias
cannot be overlooked. For instance, youths who self-initiate
and complete a given SSI may be those most likely to benefit
from it; thus, present findings may not reflect the SSIs’ utility
for all youths. Future randomized trials that proactively address
selection bias are needed to unpack this possibility. Third, given
the anonymous nature of YES, we could not follow-up with
participants; however, prior trials suggest these and similar SSIs
confer longer-term clinical benefits [19,42,53]. Additionally,
our SSIs are available only in English at this time, limiting
access for large portions of the global population. Translation
and further pilot-testing are needed to begin gauging the
cross-contextual, cross-cultural promise of YES and similar
platforms.

Overall, results suggest that open-access, free of charge SSIs
for adolescents ages 11-17 are acceptable; associated with
proximal improvements in hopelessness, agency, perceived
control, and self-hatred; and show no evidence for adverse
effects. Overall, YES users were more likely to perceive some
psychological benefits than none—either in hopelessness,
problem-solving skills, or both. Certainly, YES-like platforms
cannot and should not replace longer-term psychotherapies—but
they may offer much-needed low-cost, easily accessible support
to the many youths who might otherwise go without treatment.
Future work may examine the broader-scale use of YES across
cultures, integration of YES-like platforms with more intensive
forms of support, and systematically examine the role of SSI
choice in adolescents’ response to similar interventions.
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Abstract

Background: Children with attention-deficit/hyperactivity disorder (ADHD), a neurobehavioral disorder, display behaviors of
inattention, hyperactivity, or impulsivity, which can affect their ability to learn and establish proper family and social relationships.
Various tools are currently used by child and adolescent psychiatric clinics to diagnose, evaluate, and collect information and
data. The tools allow professional physicians to assess if patients need further treatment, following a thorough and careful clinical
diagnosis process.

Objective: We aim to determine potential indicators extracted from a mobile electroencephalography (EEG) device (Mindset;
NeuroSky) and an actigraph (MotionWatch 8; CamNtech) and to validate them for diagnosis of ADHD. The 3 indicators are (1)
attention, measured by the EEG; (2) meditation, measured by the EEG; and (3) activity, measured by the actigraph.

Methods: A total of 63 participants were recruited. The case group comprised 40 boys and 9 girls, while the control group
comprised 5 boys and 9 girls. The groups were age matched. The test was divided into 3 stages—pretest, in-test, and posttest—with
a testing duration of 20 minutes each. We used correlation analysis, repeated measures analysis of variance, and regression analysis
to investigate which indicators can be used for ADHD diagnosis.

Results: With the EEG indicators, the analysis results show a significant correlation of attention with both hit reaction time
(RT) interstimulus interval (ISI) change (r=–0.368; P=.003) and hit standard error (SE) ISI change (r=–0.336; P=.007). This
indicates that the higher the attention of the participants, the smaller both the hit RT change and the hit SE ISI change. With the
actigraph indicator, confidence index (r=0.352; P=.005), omissions (r=0.322; P=.01), hit RT SE (r=0.393; P=.001), and variability
(r=0.351; P=.005) were significant. This indicates that the higher the activity amounts, the higher the impulsive behavior of the
participants and the more target omissions in the continuous performance test (CPT). The results show that the participants with
ADHD present a significant difference in activity amounts (P<0.001). The actigraph outperforms the EEG in screening ADHD.

Conclusions: When the participants with ADHD are stimulated under restricted conditions, they will present different amounts
of activity than in unrestricted conditions due to participants’ inability to exercise control over their concentration. This finding
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could be a new electronic physiological biomarker of ADHD. An actigraph can be used to detect the amount of activity exhibited
and to help physicians diagnose the disorder in order to develop more objective, rapid auxiliary diagnostic tools.

(JMIR Ment Health 2020;7(6):e12158)   doi:10.2196/12158

KEYWORDS

actigraphy; ADHD; attention deficit disorder with hyperactivity; clinical decision-making; electroencephalography;
neuropsychological tests

Introduction

Children with attention-deficit/hyperactivity disorder (ADHD),
a neurobehavioral disorder, display behaviors of inattention,
hyperactivity, or impulsivity, which can affect their ability to
learn and establish proper family and social relationships.
Children with ADHD can develop depression or behavioral
problems, such as oppositional defiant disorder and conduct
disorder [1]. Furthermore, children with ADHD may develop
comorbid conditions like Tourette syndrome, learning
disabilities, emotional disorders, sleep disorders, and anxiety
disorders. Such comorbidities can aggravate ADHD, and these
children may become more difficult to discipline and may appear
to defy adults, annoy others deliberately, and show ill temper
and other poor behavior; they may even become more difficult
to treat [2,3].

Currently, diagnostic assessments such as the Wechsler
Intelligence Scale for Children, computer-operated continuous
performance test (CPT), the Gordon Diagnostic System (GDS)
(Gordon Systems Inc), and the Wisconsin Card Sorting Test
(Psychological Assessment Resources Inc) are used by child
and adolescent psychiatric outpatient departments in hospitals
[4,5]. In these assessments, parents are asked to respond to the
child’s behavior using a Swanson, Nolan and Pelham scale. The
rating scale used by physicians to diagnose ADHD is mainly
based on the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-V) diagnostic criteria. Patients
can only be correctly diagnosed through multiple information
sources, including the physician’s clinical evaluation,
supplementary computer tests, scales filled out by their parents
and teachers, a psychologist’s assessment, and outpatient
observation symptoms, among other tools.

Many years ago, the activity recorder became prominent in our
daily lives, from the early development of the simple pedometer
to the current more sophisticated exercise tracker and activity
intensity recorder. Wearers use these for daily activity
management and medical assessment to measure and understand
their quantitative body energy consumption, record behavior,
and assess sleep quality. Medical-grade recorders have been
used by many researchers to record the activities of the wearer’s
circadian rhythm, as well as to help physicians by providing
comparative and analytical behavioral patterns to understand
objective sleep quality [6-12].

Brainwaves, on the other hand, can be used as a medical tool
for carrying out differential diagnosis and to help physicians
diagnose or exclude several illnesses [13-15]. They help provide
an objective and more rapid understanding of the physical and
mental status of individual patients. The brain is composed of

neurons that perform electrical conduction activities while we
think, imagine, observe, and perform many other mental
activities, which produce weak electromagnetic waves. To
observe these brain waves, a noninvasive brain wave acquisition
method is used that amplifies brain waves with the help of
electrode chips.

Diagnosing ADHD is time-consuming and can be complicated,
as parents often need to make an appointment and schedule a
hospital visit. As the development of the brain wave and activity
recorder has gradually matured, it has become necessary to look
for relevant indicators in brain waves and activity amounts in
children with ADHD. Despite the current CPT, Test of Variables
of Attention, GDS, and other auxiliary diagnostic tools, more
convenient assessment tools are still needed. Furthermore, as
the tests are boring, the process cannot be conducted if a child
is not willing to cooperate. Therefore, the purpose of this study
is to develop a more objective and faster assessment tool with
electroencephalography (EEG) and actigraphy.

Methods

Research Tools
This study aims to explore the relationships among brain waves,
activity amounts, and CPT indicators through a correlation
analysis. The CPT [16] was used as the assessment tool to obtain
various indicators of ADHD diagnosis reports, a mobile EEG
device (MindSet; NeuroSky) [17] was used to obtain attention
and meditation values in brain waves, and an actigraph
(MotionWatch 8; CamNtech) was used to obtain information
about activity amounts in the test. There have been a lot of
studies focusing on detecting the attention and meditation values
from EEG [18-21]. Attention is defined as the state of focus on
relevant aspects of the environment, while meditation is defined
as the state of relaxation in both the body and the mind.

The CPT is a set of assessment tools that use the computer as
a platform. Children aged 6 to 12 years were recruited as
research participants. The actigraph [22] was worn on the
nondominant hand to cope with the use of similar sleep
recorders.

Study Design

Participants
This study was conducted with the permission of the Institutional
Review Board of Chang Gung Memorial Hospital (No.
104-5397B). We defined an α of .05, power of 0.8, and effect
size of Cohen d=0.8 for correlation analysis. The sample size
of 12 was determined using G*Power (version 3.1.9.4;
Heinrich-Heine-Universität Düsseldorf).
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The participants and their parents signed the written consent
form. The study was conducted from September 24, 2015, to
September 23, 2016. A total of 63 participants, 45 boys and 18
girls, completed the test. The case group consisted of 49
participants with ADHD diagnosed by professional physicians.
Participants were divided into a case group or control group
depending on diagnosis of ADHD, and the groups were age
matched.

Diagnosis Determination and Acceptance Criteria
In this study, participants were recruited from the hospital’s
outpatient department and from elementary school. All
participants were diagnosed and screened by professional
pediatric psychiatrists, as shown in Figure 1.

The case group was made up of children with ADHD. The
inclusion criteria were (1) participants who were willing to stop
taking any psychotropic drugs or drugs that would affect the
detection of cognitive functions 7 days before the test, (2)
participants who could stabilize their emotions during the test,
(3) participants who had been diagnosed with ADHD based on

a CPT, and (4) participants who wanted to voluntarily participate
in the test and had already signed a written consent form.

The control group was made up of children aged 6 to 12 years
without ADHD who had normal growth development. The
inclusion criteria were (1) participants who had not consumed
any drugs that would affect the detection of cognitive functions
7 days prior to the test, (2) participants who could stabilize their
emotions during the test, (3) participants who had taken a CPT
and were found not to have ADHD, and (4) participants who
wanted to voluntarily participate in the test and had already
signed a written consent form.

The exclusion criteria for both the case group and the control
group were (1) participants with low intelligence (a full
intelligence quotient less than 70 points, as diagnosed by
physicians); (2) participants with major brain diseases, severe
psychiatric disorders, drug abuse, physical disabilities, or
physical illnesses; (3) participants who had consumed drugs
that would affect the cognitive functions measured by the test
in the past 7 days; and (4) participants who did not sign the
consent form.

Figure 1. Flow chart of the participant inclusion and exclusion process. ADHD: attention-deficit/hyperactivity disorder. CPT: continuous performance
test. DSM-V: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition.
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Study Design and Evaluation
In this study, there were 63 participants, aged 6 to 12 years in
2 age-matched groups. Mean age, standard deviation, and a
significance test are shown in Table 1.

The hardware used in the study was (1) a mobile EEG device,
(2) a notebook computer, and (3) an actigraph. The software
used in this study included (1) Windows 7 (Microsoft Corp),
(2) ThinkGear Connector (NeuroSky), (3) Visual Studio 2010
(Microsoft Corp), (4) an actigraph resolution program
(CamNtech), and (5) CPT II (Pearson Education).

Table 1. Descriptive statistics of the participants.

P valueControl group (n=14)Case group (n=49)Characteristic

.368.18 (1.84)8.69 (1.71)Age, mean (SD)

Gender

5 (36)40 (82)Male, n (%)

9 (64)9 (18)Female, n (%)

The tests on the participants were administered by assistants,
psychiatrists, and graduate students at National Taipei University
of Nursing and Health Sciences. They received complete CPT
standard training on the test procedures under the guidance of
physicians, and all of them understood the test operating system
and examiner guidelines. The examiner guidelines were (1) give
clear guidance using clear language and ensure that participants
can understand; (2) unless necessary, do not talk to the
participants during the test; (3) if encountering a participant
with severe hyperactive symptoms, use a persuasive manner to
prevent them from standing up and leaving the test site; and (4)
should any incident occur during the test process, the safety of
the participants is the priority.

Research Process
The tests were conducted individually. Taking a total of 1 hour,
the whole process was divided into 3 stages of 20 minutes each.
Attention and meditation brain waves were recorded and activity
levels were measured during all 3 stages. The test procedures
for the case and control groups were the same. To reduce
unnecessary interference, mobile phones, desktop computers,
and other electronic equipment were turned off throughout the
entire test. The study assessed brain waves and activity amounts
in both the test with stimulation (stage 2) and the tests without
stimulation (stage 1 and stage 3).

In stage 1 (pretest without stimulation), a parent brought the
child to the test site and listened to a briefing about the test
process. The participant was then helped to put on wearable
devices to collect data from both the EEG and the actigraph,
and the participant’s parent was asked to fill out the scale form
to complete the pretest preparation. This was a free activity
environment.

In stage 2 (in-test with stimulation), data were continuously
collected while the participants were stimulated by the CPT.
This was a test environment.

In stage 3 (posttest without stimulation), data were continuously
collected after the CPT. The participants completed the test, the

scale forms were collected from the parents, and the wearable
devices were taken off of the participants. This was a free
activity environment.

Statistical Methods
Statistical analyses were performed using IBM SPSS 22.0. We
conducted correlation analysis to compare the values collected
from the EEG and the actigraph to the CPT parameters of
impulsivity, alertness, etc. We conducted repeated measures of
analysis of variance (ANOVA) for interaction effects and post
hoc analysis for differences. To investigate the confounding
effect, we applied regression analysis. The threshold of
significance was preset to P=.05.

Results

Correlation Analysis
Correlation analysis was completed to assess the values
extracted from the tools (the EEG’s brain waves and the
actigraph’s activity amounts) and to validate the CPT indicators
for diagnosis of ADHD in stage 2. Table 2 shows the correlation
coefficient (r) between CPT indicators, EEG values, and
actigraph values. With the EEG, correlation analysis only shows
a significant correlation of attention with hit reaction time (RT)
interstimulus interval (ISI) change (r=–0.368; P=.003) and hit
standard error (SE) ISI change (r=–0.336; P=.007). This
indicates that the higher the attention of the participants, the
smaller both the hit RT change and the hit SE ISI change. With
the actigraph, there is significant correlation of activity levels
with 4 indicators: confidence index (CI) (r=0.353; P=.005),
omissions (r=0.322; P=.01), hit RT standard error (r=0.393;
P=.001), and variability (r=0.351; P=.005). This indicates that
the higher the activity amounts, the higher the impulsive
behavior of the participants and the more target omissions in
the CPT. CI that fits clinical diagnosis is significant. As a result,
the participants may possibly be screened for ADHD with an
actigraph.
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Table 2. Correlation of indicators between CPT, EEG, and actigraph in stage 2.

SensorCPTa indicator

Actigraph activityEEG meditationEEG attention

P valuerP valuerP valuer

.0050.353.680.053.09–0.215CI

.010.322.68–0.054.92–0.012Omissions

.530.081.50–0.086.73–0.045Commissions

.190.169.100.208.07–0.230Hit RTb

.0010.393.750.041.05–0.244Hit RT SE

.0050.351.41–0.106.09–0.216Variability

.290.137.46–0.095.70–0.050Detectability (d')

.330.126.610.066.73–0.044Response Style (β)

.120.199.41–0.105.33–0.125Perseverations

.210.161.570.073.29–0.135Hit RT block change

.160.180.39–0.111.20–0.164Hit SE block change

.060.241.820.029.003–0.368Hit RT ISIc change

.120.200.72–0.046.007–0.336Hit SE ISI change

aCPT: continuous performance test.
bRT: reaction time.
cISI: interstimulus interval.

Repeated Measures ANOVA
Based on the results of correlation analysis, the participants can
be screened for ADHD by the activity indicator. In order to
confirm the discrimination ability of the indicator, we conducted
repeated measures ANOVA. Table 3 conforms to a spherical
pattern in the within-subject test (P=.37). Table 4 shows
significance with both within-subject (P<.001) and
between-subject (P=.04) designs and no interaction effect
between the group and the stage (P=.77).

We also conducted a post hoc test. Table 5 demonstrates
significant difference between the 2 groups in the 3 stages. For
the case group, there were significant differences among the
three stages (stage 3>stage 1>stage 2), while only stage 2
differences were significant in the control group (stage 3=stage
1>stage 2). The analysis results show that the participants with
ADHD can be screened because the difference in activity
amounts is significant.

Table 3. Mauchly's test of sphericity in within-subject testa.

Mean (SD)Group

Stage 3Stage 2Stage 1

7.562 (2.918)1.795 (1.309)6.717 (2.949)Case (n=49)

6.057 (2.838)0.911 (0.436)5.530 (2.381)Control (n=14)

aP=.37.
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Table 4. Significance of the activity indicator in the 3 stages with respect to group.

P valueF (df)Mean squareSum of squareSource

Subject

.044.632 (1,61)46.18346.183Group

N/AN/Aa9.971608.22Residual

Stage

<.00197.644 (2,122)385.005770.011Stage

.770.266 (2,122)1.0512.101Group×stage

N/AN/A3.943481.042Residual

 N/A N/A N/A1907.557Sum

aN/A: not applicable.

Table 5. Post hoc test after repeated measures ANOVA.

P valueMean differenceGroup, Stage I, and Stage J

Casea

1

<.0014.9222

.03–0.8453

2

<.001–4.9221

<.001–5.7673

3

.030.8451

<.0015.7672

Controlb

1

<.0014.6272

.54–0.5193

2

<.001–4.6271

<.001–5.1463

3

.540.5191

<.0015.1462

aStage 3>stage 1>stage 2.
bStage 3=stage 1>stage 2.

Regression Analysis
To investigate whether there are any confounders, we also
applied regression analysis. We built 4 regression models (Mi,
i=1-4). Each of them consecutively adds factor(s) to the model
based on the previous one. The definition of Mi is shown as
follows, in which y denotes the dependent variable of the activity
value, bj (j=0-5) are coefficients of the models, and r is residue.
In addition, group is given to be a control variable and stim
(stimulation, or the CPT) is given to be an independent variable.

There are 2 potential confounders: age and gender. Table 6
shows that both the group and the stim are the only factors
affecting the activity value (M2), and that there are no
confounders in this study (M3 and M4).

M1 : y = b0 + b1(group) + r

M2 : y = b0 + b1(group) + b2(stim) + r

M3 : y = b0 + b1(group) + b2(stim) + b3(age) + b4(gender) + r
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M4 : y = b0 + b1(group) + b2(stim) + b3(age) + b4(gender) + b5(age * gender) + r

Table 6. Regression models of the activity value respective to other variables.

Regression modelVariable

M4M3M2M1

P valueCoefficientP valueCoefficientP valueCoefficientP valueCoefficient

.001–0.182.001–0.181.006–0.141.052–.0141Control: group

<.001–0.707<.001–0.707<.001–0.707N/AN/AbIndependent: stima

Confounder

.265–0.057.273–0.056N/AN/AN/AN/AAge

.154–0.080.158–0.079N/AN/AN/AN/AGender

.722–.018N/AN/AN/AN/AN/AN/AInteraction: Zage*Zgender

N/A0.528N/A0.528N/A0.520N/A0.020R 2

N/A0.000N/A0.008N/A0.500N/A0.020∆R2

.7220.127

(1,183)

.2061.592

(2,184)

<.001193.418

(1,186)

.0523.814

(1,187)

F (df)

astim: stimulation.
bN/A: not applicable.

Discussion

This is a case-control study, but there are some limitations.
Sample size and gender in the case and control groups are
unmatched. To deal with the limitations, the study recruited an
age-matched sample for both case and control groups. In
addition, as recommended by Faresjö and Faresjö [23], we
conducted multivariate regression analyses, using gender and
group as covariates and testing for significance of coefficients.
The analysis result shows that group is the only factor affecting
the activity value, and that gender is not a confounder in the
study. This study is the first to use both brain waves and activity
monitors to help the diagnosis of ADHD. When participants
with ADHD performed the CPT, the study found the new
electrophysiological biomarker collected by the activity sensor
to be especially useful. The result shows that the actigraphy is
an objective tool for the monitoring of activity in patients with
ADHD, supporting previous findings that use actigraphy to
understand the features of children with ADHD [24-28].
However, Muñoz-Organero et al [27] used an exam time of 6
school hours, while this study took only 20 minutes, which
provides a better performance.

Analytical results showed that correlation of brain waves and
CPT indicators is significant only for hit RT ISI change and hit
SE ISI change. However, CI, which is the most important
indicator to diagnose ADHD, was not related to the brain waves.
The problem probably came from the device. The participants
reflected that it is inconvenient to wear, so much so that they

felt uncomfortable during the test. In addition, even though the
device protects against noise interference, some data were still
found to have interference from poor electrode contact. The
source of the noise was caused by the loosening of the brain
wave device. With the interference, the attention and meditation
values could not be continuously recorded. Even though the
results support that stimulus on participants with ADHD is a
mediated factor of response capability, they are similar to the
findings on stimulus discriminability (two-choice reaction time
task) [29,30], in which the stimulus improved ADHD
participants' task performance and ability to differentiate optimal
from nonoptimal choices [30].

In the end, previous studies [31-33] revealed that participants
with ADHD (case group) have inhibition deficits when
compared with participants without ADHD (control group).
However, in this study, ADHD participants presented lower
activity in the stage with stimulus (the CPT) than in the stages
without the stimulus. This implies that the extent of ADHD can
be mediated by the stimulus. The study concludes that an activity
recorder is a new electrophysiological biomarker that helps to
diagnose ADHD. The use of an inappropriate recorder tends to
get deviation results in activity values. Carefully selecting the
recorder that can analyze the applicable scenarios and intensity
of activities is vital. Furthermore, if the wearable device is worn
on different parts of a person’s body, it will likely obtain
different activity values. For future research, we suggest defining
values for the threshold of activity for different ages, genders,
and types of ADHD.
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Abstract

Background: Mobile mental health apps have become ubiquitous tools to assist people in managing symptoms of anxiety and
depression. However, due to the lack of research and expert input that has accompanied the development of most apps, concerns
have been raised by clinicians, researchers, and government authorities about their efficacy.

Objective: This review aimed to estimate the proportion of mental health apps offering comprehensive therapeutic treatments
for anxiety and/or depression available in the app stores that have been developed using evidence-based frameworks. It also aimed
to estimate the proportions of specific frameworks being used in an effort to understand which frameworks are having the most
influence on app developers in this area.

Methods: A systematic review of the Apple App Store and Google Play store was performed to identify apps offering
comprehensive therapeutic interventions that targeted anxiety and/or depression. The PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) checklist was adapted to guide this approach.

Results: Of the 293 apps shortlisted as offering a therapeutic treatment for anxiety and/or depression, 162 (55.3%) mentioned
an evidence-based framework in their app store descriptions. Of the 293 apps, 88 (30.0%) claimed to use cognitive behavioral
therapy techniques, 46 (15.7%) claimed to use mindfulness, 27 (9.2%) claimed to use positive psychology, 10 (3.4%) claimed
to use dialectical behavior therapy, 5 (1.7%) claimed to use acceptance and commitment therapy, and 20 (6.8%) claimed to use
other techniques. Of the 162 apps that claimed to use a theoretical framework, only 10 (6.2%) had published evidence for their
efficacy.

Conclusions: The current proportion of apps developed using evidence-based frameworks is unacceptably low, and those
without tested frameworks may be ineffective, or worse, pose a risk of harm to users. Future research should establish what other
factors work in conjunction with evidence-based frameworks to produce efficacious mental health apps.

(JMIR Ment Health 2020;7(6):e16525)   doi:10.2196/16525
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Introduction

Background
The practice of psychotherapy is underpinned by evidence-based
therapies and interventions. These techniques are used when
they are proven to be efficacious via thorough experimental
methods. In most developed countries, mental health clinicians
are discouraged by professional associations and government
regulations from using therapies without such evidence.

New technology is changing the way therapy can be delivered.
Therapies previously only delivered face-to-face can now be
accessed electronically, and the way that many people do this
is via their smartphone. Smartphone apps are software programs
that can be downloaded from specialist websites, known as app
stores. The two biggest app stores are the Apple App Store and
Google Play. Global expenditure on apps in 2018 was
approximately US $92.1 billion [1], which attests to the
widespread use of apps and value of smartphones to consumers.

Mental Health: Is There an App for That?
Health, including mental health, apps are emerging as one of
the most important categories of apps. A total of 75% of
consumers believe that technology is important in managing
their health, and 88% are willing to share mobile health
(mHealth) data with their health care provider [2].
Approximately 48% of consumers are currently using a health
app [2], and many more have downloaded at least one [3].
Health apps are in the top-10 list of worldwide categories for
consumer spending on apps [4]. Although definitions about
what constitutes a health app varies, and this influences the
estimates of how many health apps are available, a 2017 report
calculated that there were approximately 318,000 health apps
available for download [5], with 10,000 of these relating to
mental health [6].

People with mental illness are attracted to the possibility of
utilizing apps to manage their mental health [7]; however, there
is doubt in this population about how apps manage confidential
information [8]. There is also uncertainty about the available
functions of mental health apps and which apps are the most
useful [9]. For guidance about what app to download, mental
health consumers rely mainly on ratings and reviews in app
stores [10] or on advice given through social media or word of
mouth [11]. However, if a mental health expert is not involved
in the development of an app, and if it has not been developed
using an evidence-based theoretical framework, the app may
not be effective or, worse, may do harm to its user.

There are many reasons why research on the efficacy of apps
for anxiety and/or depression should be prioritized. Firstly,
many people are already using mental health apps [6], and with
five billion people around the world currently using a
smartphone [12], there is potential for many more to do so in
the future as this figure rises. Apps provide greater accessibility
to mental health resources and offer instant mental health
assistance. These features are especially relevant for traditionally
difficult-to-reach cohorts, such as teenagers [13] and people in
rural communities [14]. Mental health apps may also offer more
cost-effective options for lower socioeconomic groups [15] and

greater anonymity and flexibility for others. For example, using
an app may be more convenient for consumers with limited
time to access other therapy, and more convenient for clinicians
who may prefer their clients and patients to do homework
activities on their smartphone so that results can be digitally
sent back to the clinician. Certain clients in therapy may also
just prefer the novel value of doing interactive homework
activities on their phone, rather than with a pen and paper. For
many people, being able to use their phone for such activities
is simply more convenient (eg, it may be easier for them to use
a smartphone to do homework while they are travelling on a
bus rather than handling awkward pieces of paper in such
situations). In this way, apps may be used as adjuncts to other
therapies. Apps can also be used in more practical ways, such
as setting reminders to assist with treatment and medication
compliance. All of these factors create the potential for apps to
reduce the burden on existing mental health services [16].

Apps and Evidence-Based Frameworks
For a mental health app to be efficacious, it is fundamental that
it be underpinned by an evidence-based framework; that is, an
established therapy technique for reducing psychological
distress, such as cognitive behavioral therapy (CBT). An
evidence-based framework provides a road map or blueprint
for an app’s functions and performance. However, even when
an app claims to offer CBT, the contents and functioning of the
app may not align with CBT principles [17], especially if the
app has been developed without expert input.

To date, there has been little research that addresses the potential
harm a mental health app may do to an individual. It seems
conceivable, however, that an app developed without a proven
theoretical framework and method of intervention could have
the potential to do harm to a user [18]. For instance, a
recommendation to use herbal supplements could adversely
interact with prescribed medication.

Over the last two decades, e-mental health programs with a
CBT framework and designed for use on computers have been
found to be effective for both adults and children in reducing
anxiety and depression [19,20] and improving happiness and
well-being [21-23]. Some studies have compared the
effectiveness of e-mental health programs with face-to-face
therapy and have found comparable [24,25], and, in some cases,
even more favorable, results [26]. There is now an interest in
how stand-alone apps for smartphones (ie, programs that can
be downloaded and used without an internet connection) based
on CBT or other evidence-based theoretical frameworks may
further enhance a clinician’s digital toolbox [27].

CBT proposes that emotions can be more effectively managed
by adjusting thinking and behavior and recognizing
physiological responses [28]. CBT has an established evidence
base and history of successfully treating anxiety and depression,
both in individual therapy [29] and in group settings [30]. The
CBT framework offers a broad range of efficacious interventions
[31], including the following: the use of thought diaries to
challenge negative thinking; coming up with personally
meaningful affirmations; different types of physical exercise,
such as walking and dancing; increasing social connectedness
and having personally meaningful social interaction; increasing
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the amount of time doing pleasurable, or once pleasurable,
activities; structured problem solving; and others. Many of these
CBT interventions have been incorporated into mental health
apps.

Other therapies that have been developed from traditional CBT
have also been used successfully to treat anxiety and depression.
Positive psychology, for instance, has become a more recent
framework that is, under a strict definition, a type of CBT but
has a different focus. Rather than simply fixing psychopathology,
positive psychology aims to help individuals reach their full
well-being potential by increasing optimism and happiness [32].
Studies on various positive psychology interventions have
revealed efficacious empirical support for reducing symptoms
of anxiety and depression as well as increasing well-being and
happiness. For example, Freedman and Enright [33] showed
that forgiveness significantly decreased depression, Froh et al
[34] implemented a gratitude intervention that resulted in
significantly greater optimism and life satisfaction as well as
decreased negative affect, Lyubomirsky et al [35] reported an
increase in happiness and well-being for participants who
completed acts of kindness, and Seligman et al [36] successfully
used three strategies to increase happiness and decrease
depressive symptoms: (1) using one’s signature strengths in
new ways, (2) writing down three positive things each day, and
(3) writing a letter of gratitude. All of these interventions could
conceivably be incorporated into mental health apps and most
already have.

Similarly, other frameworks, often referred to as third-wave
therapies [37], have offered up interventions that are suitable
for use in mental health apps. Various mindfulness interventions
have proved efficacious in the past [38], and these meditation
and breathing activities are easily incorporated into an app.
Dialectical behavior therapy (DBT) is an intersection of various
interventions, including mindfulness, distress tolerance,
emotional regulation, and improving social relatedness activities.
These may involve dialectical interaction with a therapist,
including recording distress ratings, among other interventions
that have proven effective in reducing symptoms of anxiety
and/or depression, with particular focus on individuals with a
diagnosis of borderline personality disorder [39]. Interpersonal
therapy (IPT) involves interventions designed to improve current
interpersonal relationships and social dysfunction, rather than
focusing on personality, as an efficacious way of improving
symptoms of depression [40]. Acceptance and commitment
therapy (ACT) focuses on an individual accepting distressing
thoughts and performing committed actions guided by one’s
values; ACT has proven efficacious for both anxiety [41] and
depression [42]. All the frameworks listed here potentially
comprise interventions that may conceivably be incorporated
into an app.

Objectives of This Study
This study involved a systematic search of app stores and
concentrated on apps that offered a comprehensive therapeutic
treatment for anxiety and/or depression, as opposed to apps that
may offer singular or novel interventions (see inclusion criteria
in the Methods section for more details about this definition).
The research questions were as follows: (1) What proportion

of publicly available apps offering a therapeutic treatment for
anxiety and/or depression have used an evidence-based
framework in their development? and (2) In an effort to
understand which specific frameworks are having the most
influence on mental health app developers, what are the
proportions of specific frameworks? No previous study or
review could be located that examined this issue by focusing
on publicly available apps listed in the app stores.

Methods

This systematic review used the AMSTAR (A MeaSurement
Tool to Assess systematic Reviews) 2 [43] and PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) [44] protocols for guidance in conducting the
app store search. Although these protocols were developed
specifically for literature searches, they offer appropriate
direction that can be applied to searching app stores in the
absence of such a specific guide. However, there are limitations
in their use for guidance in app store searches. We adapted both
of these protocols into a unique protocol and checklist
specifically for app store searches: the Protocol for App Store
Systematic Reviews (PASSR) checklist is a combination and
reworking of the items from AMSTAR 2 and PRISMA that can
be applied to the systematic search of app stores for any category
of apps. The same wording as used in both AMSTAR 2 and
PRISMA has been retained wherever possible to enable ease
of comparison (see Multimedia Appendix 1).

Four researchers, including the lead author (JMM),
systematically searched the Apple App Store and Google Play
store in December 2018, and then again in July 2019, to ensure
newly available apps were included for review. These two
marketplaces attract more than three times as much revenue
from downloads as their next competitor, the Windows Store
[45], and over 90% of available apps for depression can be
found in either of these stores [46].

Searches in each marketplace were made with the following 19
keywords across all categories: mental health, depression,
anxiety, wellbeing, happiness, psychological distress, positive
psychology, suicide, mental illness, CBT, cognitive behaviour
therapy, cognitive behavior therapy, ACT, acceptance and
commitment therapy, DBT, dialectical behaviour therapy,
dialectical behavior therapy, IPT, and interpersonal therapy.

Apps were shortlisted based on their app store descriptions, and
apps that were available in both stores were only counted once.

Inclusion criteria were as follows:

1. The app language and store description are in English.
2. The app offers a therapeutic treatment for anxiety and/or

depression, not just singular elements of a therapy, such as
monitoring symptoms, recording thoughts, or diagnosing
the disorder, although apps could have any of these as part
of a therapeutic treatment. In this way, apps were excluded
if they used only singular elements. This approach is in
contrast to other similar reviews [27] that have identified
apps with single tools rather than comprehensive treatments.
Therapeutic treatment was defined for this study’s purpose
as “offering focused treatment suggestions specifically for
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reducing symptoms of anxiety and/or depression in a
manner comprehensive enough to be considered a type of
therapy.”

Results

A search of the Apple App Store and Google Play store
uncovered a shortlist of 293 apps whose app store descriptions
inferred that they offered a therapeutic treatment for anxiety
and/or depression; the full list of these apps is available from
the corresponding author (JMM). Of these 293 apps, a total of
162 (55.3%) claimed to have an evidence-based theoretical
framework informing the app’s development. Differences
between the Apple App Store (112/197, 56.9%) and the Google
Play store (50/96, 52%) were negligible.

The evidence-based frameworks found in the apps represented
the following proportions: CBT, 30.0% (88/293); mindfulness,
15.7% (46/293); positive psychology, 9.2% (27/293); DBT,
3.4% (10/293); ACT, 1.7% (5/293); and others, 6.8% (20/293).
Note, some apps claimed to use multiple frameworks—each
time a framework was mentioned, it was counted.

When including only the 162 apps with a theoretical framework
in the analysis, the breakdown was as follows: CBT, 54.3%
(88/162); mindfulness, 28.4% (46/162); positive psychology,
16.7% (27/162); DBT, 6.2% (10/162); ACT, 3.1% (5/162); and
others, 12.3% (20/162).

Of those 162 apps with evidence-based frameworks, 10 (6.2%)
were found to have published evidence for their effectiveness
(see Table 1). The nine research articles [47-55] that examined
the 10 apps were made up of seven randomized controlled trials
(RCTs)—the Flett et al article contained one RCT with 2 of the
listed apps: Headspace and Smiling Mind [52]—and two
feasibility or pilot studies: Kinderman et al [48] and Carey et
al [55]. Total participant numbers were comprised of 1017 in
intervention conditions and 447 in control groups. The mean
age across those studies that provided enough information was
32.7 years (SD 9.3). Intervention phases fluctuated between 2
and 12 weeks. Three studies reported long-term follow-up, the
longest period being 3 months (see Table 2 for a summary of
research characteristics).

Table 1. Coding used for app store search, and the search results.

Name of the app (or apps) with
published research

Apps with published
research, n (%)

Apps with this framework
(N=293), n (%)

Description (ie, framework)Code

Agoraphobia Free

Catch It

PTSD Coach

MoodMission

Thought Challenger

5/88 (6)88 (30.0)Cognitive behavioral therapyCBT

Headspace

Smiling Mind

DeStressify

3/46 (7)46 (15.7)MindfulnessMIND

SuperBetter1/27 (4)27 (9.2)Positive psychologyPOS

N/Aa0 (0)10 (3.4)Dialectical behavior therapyDBT

N/A0 (0)5 (1.7)Acceptance and commitment therapyACT

MindSurf1/20 (5)20 (6.8)Other recognized frameworkOTH

N/A0 (0)131 (44.7)No theoretical frameworkNONE

aN/A: not applicable.
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Table 2. Summary of published research for shortlisted apps.

Outcome mea-
sure used

Statistically significant
improvements

Intervention period;

long-term follow-up period

Sample characteristicsReferenceApp name

PASaAnxiety12 weeks;

no follow-up

Intervention group: n=73

Control group: n=69

Mean age (SD): 39.7 years (11.3)

Christoforou
et al [47]

Agoraphobia
Free

NonebPositive and negative
mood

6 weeks (but varied among
participants);

no follow-up

Intervention group: n=285

Control group: none

Mean age (SD): 48.2 years (SD not given)

Kinderman et
al [48]

Catch It

PCL-Cc and

PHQ-9d

Anxiety and depression3 months;

3 months

Intervention group: n=62

Control group: n=58

Mean age (SD): 39.3 years (14.6)

Kuhn et al
[49]

PTSD Coach

PHQ-9Depression30 days;

no follow-up

Intervention group (a): n=56

Intervention group (b): n=56

Intervention group (c): n=50

Control group: n=64

Mean age (SD): 34.2 years (12.1)

Bakker et al
[50]

MoodMission

PHQ-9Depression6 weeks;

4 weeks

Intervention group (a): n=10

Intervention group (b): n=10

Control group: n=10

Mean age (SD): not given

Stiles-Shields
et al [51]

Thought Chal-
lenger

CES-DeDepression40 days;

no follow-up

Intervention group: n=67

Control group: n=67

Mean age (SD): 20.1 years (2.8)

Flett et al [52]Headspace

CES-DDepression40 days;

no follow-up

Intervention group: n=58

Control group: n=67

Mean age (SD): 20.1 years (2.8)

Flett et al [52]Smiling Mind

STAIfTrait anxiety4 weeks;

no follow-up

Intervention group: n=77

Control group: n=86

Mean age (SD): 20.6 years (SD not given)

Lee and Jung
[53]

DeStressify

CES-DDepression4 weeks;

6 weeks

Intervention group (a): n=93

Intervention group (b): n=97

Control group: n=93

Mean age (SD): 40.2 years (12.4)

Roepke et al
[54]

SuperBetter

DASS-21gAnxiety and depression
(not statistically signifi-
cant)

2 weeks;

no follow-up

Intervention group: n=23

Control group: none

Mean age (SD): not given

Carey et al
[55]

MindSurf

aPAS: Panic and Agoraphobia Scale.
bUsed direct data input from apps based on words used by users to describe mood.
cPCL-C: PTSD (posttraumatic stress disorder) Checklist – Civilian.
dPHQ-9: Patient Health Questionnaire – Depression Scale.
eCES-D: Center for Epidemiologic Studies – Depression Scale.
fSTAI: State Trait Anxiety Inventory.
gDASS-21: Depression Anxiety Stress Scales – 21-Item Version.

Discussion

Principal Findings
The purpose of this study was to locate mobile mental health
apps for treating anxiety and/or depression that contained
recognized theoretical frameworks underpinning their

development. A search of the Apple App Store and Google Play
store revealed a total of 293 apps claiming to offer a therapeutic
treatment for anxiety and/or depression, with just over half
claiming to have been developed using an evidence-based
theoretical framework. Of these, CBT was the most quoted
framework in app store descriptions. The method used to
identify these apps mimicked that of how a consumer in the
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general population would ordinarily locate an app to treat
anxiety and/or depression; that is, by using the search function
of an app store, then reading the description of each app.

CBT has a research history of over 60 years, longer than any
of the other theoretical frameworks contained in the shortlisted
apps [56]. It is widely known as being effective for a range of
conditions, including cessation of smoking [57] and other drugs
[58], managing pain [59], and relieving symptoms of mental
ill-health across a range of psychological disorders [56]. CBT
is also a term widely known across health-related settings and
professions and is often used in information directed at the
general community for public campaigns of ways to manage
mental ill-health and stress [60]. It perhaps comes as no surprise,
then, that CBT is the most widely used theoretical framework
in apps for anxiety and depression. However, new research is
accelerating in many of the other theoretical frameworks listed
in this review [61]; it may be that the proportion of CBT-based
apps lessens over time as a result.

The popularity of the term CBT, as well as the growing
popularity of the terms used to identify the other evidence-based
frameworks in this review, may be contributing to apps being
developed by nonexperts who incorrectly quote these terms in
app store descriptions as a means of attempting to gain
legitimacy. There are no known safeguards in place anywhere
in the world to stop this from happening. While government
agencies have started to regulate the health app space, this
regulation has thus far focused on apps that only pose a risk of
harm to users [62]. While this is important and a welcome
addition to the oversight of mental health apps, it does not
provide checks on accuracy of information in app store
descriptions of apps that may not fall into the category of posing
a risk of harm. Such apps may provide fake or incorrect
information that may, at worst, be ineffective at reducing anxiety
or depression, but they may continue to be available in app
marketplaces because they do not meet criteria that would
identify them as posing a risk of harm to users. If an app claims
to wrongly categorize its interventions as CBT, DBT, ACT,
mindfulness, or positive psychology, one of the dangers is that
such misuse of these terms may lead users to believe that such
theoretical frameworks do not work if the user does not get any
benefit from the app.

A detailed analysis of the research that accompanied 10 of the
shortlisted apps is outside the scope of this paper, as this review
is focused on the theoretical frameworks that underpin mental
health apps. The quality and quantity of research into mental
health apps has been detailed elsewhere [63-66]. However, the
research found to accompany the apps listed here does appear
to vary greatly in methodology; this reaffirms the claims of
heterogeneity made in those literature reviews. These reviews
all call for more research and ongoing evaluation of research
methodology into studying apps, as the current methodologies
may not be the most appropriate [62,67,68].

By examining evidence-based frameworks in mental health
apps, this review has highlighted the high proportion (131/293,
44.7%) of apps that claim to offer a therapeutic treatment for
anxiety and/or depression that do not rely on validated
techniques. It is useful to think of an evidence-based theoretical

framework as being like a map that guides clinicians in their
therapeutic practices. This is at the heart of a clinician being
effective in their treatment and, at the very least, not doing harm
to their client or patient. While many mental health apps claim
to be using an evidence-based theoretical framework, as many
as 44.7% may not be; this leaves open the possibility, therefore,
that a large proportion of these apps may be ineffective and
possibly run the risk of doing the user harm.

Limitations
This review of app stores suffers from the same limitation as
other reviews of app stores: the restricted way that searches are
conducted. The Apple App Store and Google Play store search
results can be challenging because important information may
be absent. How developers have completed online questionnaires
prior to registering their app for public download, as well as the
interaction of these with algorithms developed by the app store,
determine the outcomes of a search. Consequently, there are
differences in the order in which apps are presented when
specific search terms are employed, and there are limited search
functions compared to those available when performing a
literature search. The results of an app store search are not
necessarily presented in a logical order to users because they
are unable to choose to display results according to multiple
criteria, such as being able to filter from most recent to oldest,
as one can do in a literature search. The outcome can lead to
considerable ambiguity about the order of displayed results.

Another difference between a search of app stores and a search
of the literature is that research may be found on a particular
app, but that app may not be available for download to the
general public. For example, Torous et al [27] discovered
peer-reviewed publications on the efficacy of four CBT-based
apps—excluding apps that were based on DBT or ACT—but
when they searched the app stores for these apps, none could
be found. While research is welcomed and encouraged in the
development of mental health apps, in the end what matters
most is how many of these efficacious apps are available to the
general population.

Another limitation of this research is that results were based on
the contents of descriptions in the app stores. None of the
shortlisted apps were trialed to confirm that their description
corresponded to actual content. For example, a nonexpert may
have developed an app and claimed in the description that it
used a CBT framework, but the developer may not have
incorporated any genuine CBT interventions into the app
functions. If such pseudo-CBT apps exist, it is likely that they
will fail to assist users to manage anxiety and/or depression and
may, therefore, lead consumers to believe that CBT is ineffective
[27].

Conclusions
This review has highlighted difficulties faced by clinicians and
consumers when searching the app stores for an app that offers
a therapeutic treatment for anxiety and/or depression. The
limited search capabilities of the app stores make it difficult to
find the most appropriate app for one’s needs. If an individual
wants to find a mental health app based on an evidence-based
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framework, it is difficult to sort through the many other apps
that do not have that guiding framework.

Just as mental health clinicians are trained to follow
evidence-based frameworks in their practice, it is reasonable to
assume that mental health apps should do the same in their
functioning. This review found that little more than half do,
according to their app store descriptions. Just as successful
therapeutic outcomes of face-to-face therapy can be attributed
to more than the theoretical framework—factors such as rapport
with the therapist, therapist skills, and an individual’s motivation
to change—so too are there other elements of a mental health
app that may contribute to a successful therapeutic outcome,
such as usability and ease of use, aesthetics, level of
gamification, etc [65,69]. There would appear to be much

research that still needs to be done on all these factors and how
they interrelate with theoretical frameworks as well as whether
certain factors mediate or moderate others.

Another suggested area of future research is to compare apps
developed with evidence-based theoretical frameworks with
their face-to-face equivalents. Clinicians and consumers need
to know about the effectiveness and limitations of apps and
where they sit alongside traditional evidence-based approaches.
If clinicians and consumers become more confident in
understanding how mental health apps can assist in reducing
symptoms of anxiety and/or depression, it may increase the
take-up of this new treatment modality and turn the potential
advantages of using mental health apps into a reality.
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Abstract

Background: Hong Kong has a high rate of electronic device (e-device; computer, smartphone, and tablet) use. However, little
is known about the associations of the duration of e-device use before and after sleep with psychological symptoms.

Objective: This study aimed to investigate the associations of the duration of e-device use before and after sleep with psychological
distress.

Methods: A probability-based telephone survey was conducted on 3162 Hong Kong adults (54.6% female; mean age 47.4
years, SD 18.3 years) in 2016. Multivariate linear and Poisson regressions were used to calculate adjusted regression coefficients
(aBs) and prevalence ratios (aPRs) of anxiety and depressive symptoms (measured by Patient Health Questionnaire-4) for the
duration from waking to the first e-device use (≥61, 31-60, 6-30, and ≤5 minutes) and the duration of e-device use before sleeping
(≤5, 6-30, 31-60, and ≥61 minutes).

Results: The first e-device use in ≤5 (vs ≥61) minutes after waking was associated with anxiety (aB 0.35, 95% CI 0.24-0.46;
aPR 1.74, 95% CI 1.34-2.25) and depressive symptoms (aB 0.27, 95% CI 0.18-0.37; aPR 1.84, 95% CI 1.33-2.54). Using e-devices
for ≥61 (vs ≤5) minutes before sleeping was also associated with anxiety (aB 0.17, 95% CI 0.04-0.31; aPR 1.32, 95% CI 1.01-1.73)
and depressive symptoms (aB 0.17, 95% CI 0.05-0.28; aPR 1.47, 95% CI 1.07-2.02). E-device use both ≤5 minutes after waking
and for ≥61 minutes before sleeping was strongly associated with anxiety (aB 0.68, 95% CI 0.47-0.90; aPR 2.64, 95% CI 1.90-3.67)
and depressive symptoms (aB 0.55, 95% CI 0.36-0.74; aPR 2.56, 95% CI 1.69-3.88).

Conclusions: E-device use immediately (≤5 minutes) after waking and use for a long duration (≥61 minutes) before sleeping
were associated with anxiety and depressive symptoms among Chinese adults in Hong Kong.

(JMIR Ment Health 2020;7(6):e15403)   doi:10.2196/15403

KEYWORDS

addictive behavior; anxiety; computers; depression; devices; internet; smartphone; withdrawal symptoms

Introduction

Electronic devices (e-devices), such as computers, smartphones,
and tablets, are forms of information and communication
technology (ICT) that have become essential to modern society

[1,2]. The penetration rate of e-devices in Hong Kong, one of
the most modern cities in China, is among the highest globally
(eg, 80.2% for computers and 88.6% for smartphones) [3,4].

Given their popularity, the excessive use of e-devices,
particularly smartphones, has been increasingly reported [1,5-8].
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Despite ongoing debates about how to best define excessive
use within the domain of addiction, the World Health
Organization (WHO) [1] reported that excessive e-device use
is arguably a type of behavioral addiction that presents as a
repetitive pattern of behavioral engagement in a specific area
(ie, e-device use), which eventually affects behavioral
engagement in other domains [5,6,9]. Gaming disorders, which
are closely associated with e-device use, have recently been
included in the WHO’s 11th Revision of the International
Classification of Diseases (ICD-11) [9].

Increasing concerns have emerged about the adverse
psychological effects of behavioral addiction with e-devices
[8,10-17]. A recent systematic review found that e-device
addiction was associated with anxiety (β coefficients, .12-.23)
and depression (β coefficients, .15-.48) [15]. These findings
were supported by another recent study finding that behavioral
addiction to the internet and smartphones resulted in the
imbalance of gamma-aminobutyric acid levels in the brain,
which has been implicated in the development of depression
and anxiety [18].

The WHO has urged the consideration of e-device use duration
when defining behavioral addiction with e-devices [1]. Many
people start and end their days with e-devices owing to their
ubiquity and convenience [19]. Borrowing the concept of
adopting the duration of the first tobacco use after waking up
in the morning to assess tobacco addiction [20], the duration of
the first e-device use may indicate the level of e-device
addiction. As negative sleep outcomes, such as shortened sleep
duration and sleep onset latency, are associated with excessive
bedside e-device use [8,21-23], it is hypothesized that a longer
duration of e-device use before sleep (ie, longer screen time
before sleep) may also be associated with excessive use and
behavioral addiction.

Little is known about the associations of the duration of e-device
use before and after sleep with psychological symptoms. Most
existing studies have focused on identifying the associations
between psychological symptoms and the addiction of e-devices
or on developing assessment instruments for e-device addiction
[8,10-17]. In addition, most studies have focused only on young
age groups, despite the rapid adoption of e-devices among older
age groups [24]. Therefore, we aimed to investigate the
association of psychological distress with the duration of
e-device use before and after sleep in Hong Kong adults.

Methods

Study Design
The Hong Kong Family and Health Information Trends Survey
(FHInTS) is part of the FAMILY project (A Jockey Club
Initiative for a Harmonious Society project). The project has
conducted periodic surveys to study family and individual health
in relation to the use of ICTs in Hong Kong since 2009. The
current FHInTS was the fifth edition of the project, and it
explored the areas of ICT use for family health, health
communication, and information acquisition [25].
Probability-based telephone surveys of individuals from the
general public aged 18 years or older, who had at least one

e-device and spoke Cantonese (ie, sample selection criteria),
were conducted from January to August 2016 by trained
interviewers of the Public Opinion Programme at the University
of Hong Kong, a local reputable survey agency.

A random sampling method with two phases was adopted for
the survey. Hong Kong’s residential telephone directories were
used to extract telephone numbers. The last digit of the extracted
numbers was converted by adding or subtracting 1 or 2 to make
up unlisted numbers in the directories. The telephone numbers
were randomly listed using computer software (ie, first phase
random sampling). In the second phase, the nearest birthday
rule was used to randomly select a respondent [26]. To minimize
selection bias by including individuals who work away from
home during the day, the telephone survey was mostly
conducted in the evenings. Verbal informed consent was
collected from each participant over the telephone, and each
telephone survey lasted for about 20 minutes. Ethical approval
was obtained from the Institutional Review Board of The
University of Hong Kong/Hospital Authority Hong Kong West
Cluster.

Measurements
Respondents were asked two questions to obtain the following
data that were considered as duration indicators of e-device use:
(1) duration from waking to the first e-device use (how long
after getting up in the morning do you usually start using your
computer, tablet, or smartphone? [response options were ≥61,
31-60, 6-30, and ≤5 minutes]) and (2) duration of e-device use
before sleeping (how much time do you spend on using your
computer, tablet, or smartphone before sleeping? [response
options were ≤5, 6-30, 31-60, and ≥61 minutes]).
Duration-related questions have been asked in other e-device
addiction studies [13].

Anxiety and depressive symptoms were measured using Patient
Health Questionnaire-4 (PHQ-4) [27], a brief self-reported
instrument combining Generalized Anxiety Disorder-2 (GAD-2)
[28] and Patient Health Questionnaire-2 (PHQ-2) [29] for
screening anxiety and depression. GAD-2 and PHQ-2 scores
of 3 or above on a scale of 0 to 6 were considered to indicate
high risks of anxiety and depression [27]. The Cronbach α of
PHQ-4 was .82, and the values of the PHQ-2 and GAD-2
subscales in this study were .71 and .75, respectively, which
were considered satisfactory given their brevity. The score of
PHQ-4 correlated well with the score of Perceived Stress Scale-4
[30] in a random subsample of 792 participants (r=0.61,
P<.001), supporting its convergent validity.

Statistical Analysis
All data were weighted by age, sex, and education level
distributions according to the Hong Kong census data from
2015 [31]. The mean scores of anxiety and depressive symptoms
related to sociodemographic characteristics, including sex, age,
education level, and household income, and the duration from
waking to the first e-device use as well as the duration of
e-device use before sleeping were compared using the
independent sample t test or one-way analysis of variance
(ANOVA), as appropriate. The Spearman rank correlation
coefficient was calculated to analyze the correlation between
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the duration from waking to the first e-device use and the
duration of e-device use before sleeping. A linear regression
was used to compute adjusted regression coefficients (aBs) of
anxiety and depressive symptoms for the duration from waking
to the first e-device use and the duration of e-device use before
sleeping. Age, sex, highest education level, and monthly
household income were included in the adjusted regression
models. Similar to the linear regression, Poisson regression with
a robust variance estimator [32] was used to calculate the
adjusted prevalence ratios (aPRs) of risk for anxiety and
depression in terms of different durations of e-device use after
waking and before sleeping, adjusting for age, sex, education
level, and household income. As subgroup analyses, we included
multiplicative interaction terms of the participants’ durations
of e-device use with each demographic in the regression models
to compute P values for interaction effects. A sensitivity test
was performed by repeating multivariate linear regression
models using the PHQ-4 score as the outcome variable.

Available case analysis was used to handle missing data, as the
proportion of missing data was very low. Stata version 15
(StataCorp) was used for all analyses, and a P value <.05 was
regarded as statistically significant.

Results

Participant Characteristics
Among 6890 adults eligible for the FHInTS, who were
contacted, 5080 successfully completed the interviews (response
rate 73.73%). Of these 5080 respondents, 3162 (62.24%)
possessed at least one e-device and were included in the present
study. The mean age of the respondents was 47.40 years (SD
18.32). Additionally, 54.55% (weighted 1833/3361) were
female, 79.77% (2681/3361) were aged 25 to 64 years, 85.66%
(2879/3361) had secondary or higher education, and 68.42%
(2058/3008) had a monthly household income of HK $20,000
(US $2564; US $1=HK $7.80) or more (Table 1).
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Table 1. Weighted mean scores of anxiety and depressive symptoms by sociodemographic characteristics in Hong Kong adults who used e-devices.

Depressive symptoms (PHQ-2c

score; mean 0.72, SD 0.02)
Anxiety symptoms (GAD-2b

score; (mean 1.10, SD 0.02)

Weighted value

(N=3361), n (%a)

Value (N=3162), n

(%a)

Characteristic

P valuedScoreP valuedScore

.76.01Sex

0.751.041528 (45.45)1226 (38.77)Male

0.711.131833 (54.55)1936 (61.23)Female

<.001<.001Age (years)

1.251.67382 (11.36)527 (16.67)18-24

1.041.50695 (20.68)325 (10.28)25-34

0.801.23701 (20.87)393 (12.43)35-44

0.611.03725 (21.56)599 (18.94)45-54

0.490.81560 (16.66)715 (22.61)55-64

0.420.69298 (8.88)603 (19.07)≥65

.11<.001Education

0.540.79482 (14.34)387 (12.24)Primary or less

0.701.001766 (52.55)1452 (45.92)Secondary

0.791.291113 (33.11)1323 (41.84)Tertiary or greater

.01.13Monthly household incomee (HK $)

0.771.11950 (31.58)961 (34.07)≤19,999

0.741.081065 (35.40)928 (32.90)20,000-39,999

0.641.09993 (33.02)932 (33.04)≥40,000

<.001<.001Duration from waking to the first e-device use (four categories)

0.580.921409 (42.21)1418 (45.02)≥61 min

0.771.06452 (13.53)389 (12.35)31-60 min

0.741.09684 (20.49)628 (19.94)6-30 min

0.981.47793 (23.77)715 (22.70)≤5 min

<.001<.001Duration from waking to the first e-device use (two categories)

0.650.992544 (76.23)2435 (77.30)≥6 min

0.981.47793 (23.77)715 (22.70)≤5 min

<.001<.001Duration of e-device use before sleeping (four categories)

0.500.821009 (30.26)1117 (35.51)≤5 min

0.741.161162 (34.85)1033 (32.84)6-30 min

0.931.27661 (19.81)559 (17.77)31-60 min

0.981.43503 (15.08)437 (13.89)≥61 min

<.001<.001Duration of e-device use before sleeping (two categories)

0.681.042832 (84.92)2709 (86.11)≤60 min

0.981.43503 (15.08)437 (13.89)≥61 min

<.001<.001Combined durationf

0.620.952206 (66.46)2144 (68.37)≥6Wg & ≤60Sh

0.861.24325 (9.78)281 (8.96)≥6Wg & ≥61Sh

0.921.40610 (18.39)555 (17.70)≤5Wg & ≤60Sh

1.191.76178 (5.37)156 (4.97)≤5Wg & ≥61Sh
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aCalculated percentages were rounded off to two decimal places, accordingly combined percentages can exceed 100%.
bGAD-2: Generalized Anxiety Disorder Questionnaire-2.
cPHQ-2: Patient Health Questionnaire-2.
dP for t test (two groups) or ANOVA (three groups or above).
eUS $1=HK $7.8.
fDuration from waking to the first e-device use plus duration of e-device use before sleeping (two categorizations).
g6W and 5W denote the duration from waking to the first e-device use for 6 minutes and 5 minutes, respectively.
h60S and 61S denote the duration of e-device use before sleeping for 60 minutes and 61 minutes, respectively.

Associations of Participant Characteristics With
Psychological Distress
Anxiety symptoms were associated with being female (P=.01),
being younger (P<.001), and having higher education levels
(P<.001), whereas depressive symptoms were associated with
being younger (P<.001) and having lower income (P=.01)
(Table 1). Respondents who first used e-devices for shorter
durations of time after waking had more anxiety and depressive
symptoms (P<.001). Similarly, respondents who used e-devices
for longer periods of time before sleeping had more anxiety and
depressive symptoms (P<.001). Respondents who first used
e-devices within shorter periods of time after waking and for
longer periods of time before sleeping had more anxiety and
depressive symptoms as compared with other e-device use
patterns (P<.001).

Associations of E-Device Use Before and After Sleep
With Psychological Distress
The duration of e-device use before sleeping was significantly
correlated with the duration from waking to the first e-device

use (rs=0.304, P<.001). Shorter periods of time between waking
and e-device use (ie, ≤5 minutes) were associated with both
anxiety (aB 0.35, 95% CI 0.24-0.46) and depressive symptoms
(aB 0.27, 95% CI 0.18-0.37) (Tables 2 and 3). Shorter durations
of time before e-device use were consistently associated with
both anxiety (aPR 1.74, 95% CI 1.34-2.25) and depressive
symptoms (aPR 1.84, 95% CI 1.33-2.54) (Tables 4 and 5).
Longer durations of e-device use before sleeping (ie, ≥61
minutes) were associated with higher risks of both anxiety (aB
0.17, 95% CI 0.04-0.31; aPR 1.32, 95% CI 1.01-1.73) and
depressive symptoms (aB 0.17, 95% CI 0.05-0.28; aPR 1.47,
95% CI 1.07-2.02). The use of e-devices starting ≤5 minutes
after waking and for ≥61 minutes before sleeping showed the
strongest association with anxiety and depressive symptoms
(aB 0.68 and aPR 2.64 for anxiety symptoms; aB 0.55 and aPR
2.56 for depressive symptoms). The results from the sensitivity
test, which examined the association of e-device use before and
after sleep with PHQ-4 scores, yielded similar results, thus
supporting the robustness of the findings.
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Table 2. Linear regression of anxiety symptoms for the duration from waking to the first e-device use and duration of e-device use before sleeping.

Anxiety symptoms (GAD-2b score)Duration assessed and time (min)a

P
Adjustedc regression coefficient
(95% CI)P

Crude regression coefficient
(95% CI)

Duration from waking to the first e-device use

00≥61

.17−0.10 (−0.25 to 0.04).690.03 (−0.11 to 0.17)31-60

.18−0.09 (−0.22 to 0.04).240.07 (−0.05 to 0.20)6-30

<.0010.31 (0.18 to 0.43)<.0010.45 (0.34 to 0.57)≤5

<.001<.001Trend

00≥6

<.0010.35 (0.24 to 0.46)<.0010.43 (0.32 to 0.54)≤5

Duration of e-device use before sleeping

00≤5

.540.04 (−0.09 to 0.16)<.0010.26 (0.15 to 0.38)6-30

.030.16 (0.01 to 0.31)<.0010.41 (0.27 to 0.54)31-60

.0040.23 (0.07 to 0.39)<.0010.54 (0.40 to 0.68)≥61

.002<.001Trend

00≤60

.010.17 (0.04 to 0.31)<.0010.34 (0.21 to 0.47)≥61

Duration from waking to the first e-device use plus duration of e-device use before sleeping (two categorizations)

00≥6Wd & ≤60Se

.87−0.01 (−0.18 to 0.15).020.19 (0.04 to 0.35)≥6Wd & ≥61Se

<.0010.26 (0.13 to 0.38)<.0010.35 (0.23 to 0.47)≤5Wd & ≤60Se

<.0010.68 (0.47 to 0.90)<.0010.82 (0.61 to 1.03)≤5Wd & ≥61Se

<.001<.001Trend

aAll data were weighted by sex, age, and education level distribution of the Hong Kong general population.
bGAD-2: Generalized Anxiety Disorder Questionnaire-2.
cAdjusted for age, sex, highest education level, and monthly household income.
d6W and 5W denote the duration from waking to the first e-device use for 6 minutes and 5 minutes, respectively.
e60S and 61S denote the duration of e-device use before sleeping for 60 minutes and 61 minutes, respectively.
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Table 3. Linear regression of depressive symptoms for the duration from waking to the first e-device use and duration of e-device use before sleeping.

Depressive symptoms (PHQ-2b score)Duration assessed and time (min)a

P
Adjustedc regression coefficient
(95% CI)P

Crude regression coefficient
(95% CI)

Duration from waking to the first e-device use

00≥61

.520.04 (−0.09 to 0.17).090.11 (−0.02 to 0.24)31-60

.92−0.01 (−0.12 to 0.11).090.09 (−0.02 to 0.20)6-30

<.0010.28 (0.17 to 0.39)<.0010.40 (0.30 to 0.50)≤5

<.001<.001Trend

00≥6

<.0010.27 (0.18 to 0.37)<.0010.36 (0.26 to 0.45)≤5

Duration of e-device use before sleeping

00≤5

.790.01 (−0.10 to 0.13).0010.16 (0.06 to 0.26)6-30

.0050.19 (0.06 to 0.32)<.0010.41 (0.29 to 0.52)31-60

.0020.22 (0.08 to 0.37)<.0010.44 (0.31 to 0.57)≥61

<.001<.001Trend

00≤60

.0060.17 (0.05 to 0.28)<.0010.28 (0.16 to 0.39)≥61

Duration from waking to the first e-device use plus duration of e-device use before sleeping (two categorizations)

00≥6Wd & ≤60Se

.670.03 (−0.11 to 0.18).020.16 (0.02 to 0.30)≥6Wd & ≥61Se

<.0010.20 (0.09 to 0.31)<.0010.30 (0.19 to 0.41)≤5Wd & ≤60Se

<.0010.55 (0.36 to 0.74)<.0010.67 (0.49 to 0.85)≤5Wd & ≥61Se

<.001<.001Trend

aAll data were weighted by sex, age, and education level distribution of the Hong Kong general population.
bPHQ-2: Patient Health Questionnaire-2.
cAdjusted for age, sex, highest education level, and monthly household income.
d6W and 5W denote the duration from waking to the first e-device use for 6 minutes and 5 minutes, respectively.
e60S and 61S denote the duration of e-device use before sleeping for 60 minutes and 61 minutes, respectively.
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Table 4. Poisson regression of anxiety symptoms for the duration from waking to the first e-device use and duration of e-device use before sleeping.

Anxiety symptoms (GAD-2b score ≥3)cValue, n (%)Duration assessed and time (min)a

P
Adjustedd prevalence
ratio (95% CI)P

Crude prevalence ratio
(95% CI)

Duration from waking to the first e-device use

11139 (9.88)≥61

.360.81 (0.52-1.27).981.00 (0.66-1.50)44 (9.84)31-60

.080.71 (0.48-1.04).500.89 (0.62-1.26)60 (8.75)6-30

.0071.51 (1.12-2.04)<.0011.72 (1.30-2.27)135 (16.99)≤5

.04.002Trend

11218 (9.59)≥6

<.0011.74 (1.34-2.25)<.0011.78 (1.39-2.27)135 (16.99)≤5

Duration of e-device use before sleeping

1190 (8.89)≤5

.991.00 (0.70-1.42).141.26 (0.92-1.73)130 (11.23)6-30

.920.98 (0.66-1.47).151.29 (0.91-1.83)76 (11.49)31-60

.181.31 (0.88-1.97).0011.82 (1.28-2.60)82 (16.22)≥61

.25.002Trend

11296 (10.46)≤60

.091.32 (0.96-1.82).0031.55 (1.16-2.08)82 (16.22)≥61

Duration from waking to the first e-device use plus duration of e-device use before sleeping (two categorizations)

11208 (9.45)≥6We & ≤60Sf

.260.74 (0.48-1.16).911.03 (0.65-1.62)31 (9.69)≥6We & ≥61Sf

.0471.36 (1.03-1.79).0091.47 (1.10-1.95)85 (13.87)≤5We & ≤60Sf

<.0012.64 (1.90-3.67)<.0012.98 (2.10-4.22)50 (28.11)≤5We & ≥61Sf

<.001<.001Trend

aAll data were weighted by sex, age, and education level distribution of the Hong Kong general population.
bGAD-2: Generalized Anxiety Disorder Questionnaire-2.
cHigh prevalence of anxiety.
dAdjusted for age, sex, highest education level, and monthly household income.
e6W and 5W denote the duration from waking to the first e-device use for 6 minutes and 5 minutes, respectively.
f60S and 61S denote the duration of e-device use before sleeping for 60 minutes and 61 minutes, respectively.
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Table 5. Poisson regression of depressive symptoms for the duration from waking to the first e-device use and duration of e-device use before sleeping.

Depressive symptom (PHQ-2b score ≥3)cValue, n (%)Duration assessed and time (min)a

P
Adjustedd prevalence
ratio (95% CI)P

Crude prevalence ratio
(95% CI)

Duration from waking to the first e-device use

1185 (6.04)≥61

.460.80 (0.45-1.44).650.89 (0.53-1.49)24 (5.36)31-60

.691.10 (0.68-1.79).641.11 (0.71-1.74)46 (6.72)6-30

.0031.83 (1.23-2.72)<.0012.04 (1.43-2.92)98 (12.33)≤5

.005<.001Trend

11137 (6.04)≥6

<.0011.84 (1.33-2.54)<.0012.02 (1.49-2.75)98 (12.33)≤5

Duration of e-device use before sleeping

1156 (5.53)≤5

.290.77 (0.47-1.26).751.07 (0.70-1.65)69 (5.93)6-30

.461.21 (0.73-2.03).0031.93 (1.25-2.99)71 (10.69)31-60

.211.40 (0.83-2.36).0051.95 (1.23-3.10)54 (10.78)≥61

.049<.001Trend

11195 (6.90)≤60

.021.47 (1.07-2.02).021.56 (1.08-2.26)54 (10.78)≥61

Duration from waking to the first e-device use plus duration of e-device use before sleeping (two categorizations)

11127 (5.78)≥6We & ≤60Sf

.481.18 (0.74-1.87).321.30 (0.77-2.17)24 (7.49)≥6We & ≥61Sf

.0031.66 (1.19-2.31)<.0011.93 (1.35-2.75)68 (11.13)≤5We & ≤60Sf

<.0012.56 (1.69-3.88)<.0012.91 (1.79-4.73)30 (16.78)≤5We & ≥61Sf

<.001<.001Trend

aAll data were weighted by sex, age, and education level distribution of the Hong Kong general population.
bPHQ-2: Patient Health Questionnaire-2.
cHigh prevalence of depression.
dAdjusted for sex, age, highest education level, and monthly household income.
e6W and 5W denote the duration from waking to the first e-device use for 6 minutes and 5 minutes, respectively.
f60S and 61S denote the duration of e-device use before sleeping for 60 minutes and 61 minutes, respectively.

Interaction Effect Between Demographics and
E-Device Use for Psychological Distress
Subgroup analyses showed that the associations of e-device use
before and after sleep with psychological distress differed
according to the participants’ demographics. Participants who
were female, were aged 18 to 44 years, received secondary

education or below, or had household income of HK $39,999
or less showed stronger associations in all but two outcomes;
participants who received tertiary education and used e-devices
starting ≤5 minutes after waking showed stronger associations
with anxiety symptoms, whereas the association between female
participants who used e-devices for ≥61 minutes before sleeping
and depressive symptoms was not relevant (Tables 6 and 7).
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Table 6. Interaction effect between Hong Kong adults’ demographics and e-device use for anxiety symptoms.

Duration of e-device use before sleeping (≤60 min
vs ≥61 min)

Duration from waking to the first e-device use (≥6
min vs ≤5 min)

Characteristica

P cCoefficientbnP cCoefficientbn

.002<.001Sex

0.10 (−0.07 to 0.28)13650.18 (0.02 to 0.34)1370Men

0.23 (0.03 to 0.44)16280.47 (0.31 to 0.62)1629Women

<.001<.001Age (years)d,e

0.26 (0.09 to 0.44)15720.47 (0.32 to 0.62)157418-44

0.07 (−0.14 to 0.28)14220.23 (0.06 to 0.39)1425≥45

<.001<.001Educationd,f

0.25 (0.07 to 0.42)19830.28 (0.14 to 0.43)1984Secondary or less

0.08 (−0.12 to 0.29)10110.45 (0.27 to 0.62)1015Tertiary or more

<.001<.001Income (HK$)d,g,h

0.24 (0.07 to 0.42)20090.45 (0.30 to 0.59)2006≤39,999

0.06 (−0.14 to 0.27)9850.21 (0.04 to 0.38)993≥40,000

aAll data were weighted by sex, age, and education level distribution of the Hong Kong general population.
bRegression coefficient (95% CI) adjusted for age, sex, highest education level, and monthly household income.
cP value for interaction.
dDemographic variables were summarized into binary groups.
eThe median age of the participants was 47 years.
f66.9% and 33.1% of the Hong Kong population attained secondary education or below and tertiary education, respectively, in 2018.
gThe median monthly household income of economically active households in Hong Kong was around HK $36,000 in 2019.
hMonthly household income (US $1=HK $7.8).
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Table 7. Interaction effect between Hong Kong adults’ demographics and e-device use for depressive symptoms.

Duration of e-device use before sleeping (≤60 min
vs ≥61 min)

Duration from waking to the first e-device use (≥6
min vs ≤5 min)

Characteristica

P cCoefficientbnP cCoefficientbn

.07.004Sex

0.06 (−0.01 to 0.22)13660.21 (0.07 to 0.36)1371Men

0.04 (−0.00 to 0.07)16290.31 (0.17 to 0.44)1629Women

<.001<.001Age (years)d,e

0.27 (0.11 to 0.44)15720.36 (0.22 to 0.51)157418-44

0.03 (−0.14 to 0.20)14230.19 (0.06 to 0.32)1426≥45

.03<.001Educationd,f

0.20 (0.05 to 0.36)19840.28 (0.15 to 0.41)1984Secondary or less

0.11 (−0.07 to 0.29)10110.27 (0.12 to 0.43)1015Tertiary or more

<.001<.001Income (HK $)d,g,h

0.26 (0.11 to 0.42)20100.42 (0.29 to 0.55)2007≤39,999

0.00 (−0.18 to 0.18)9850.03 (−0.12 to 0.17)993≥40,000

aAll data were weighted by sex, age, and education level distribution of the Hong Kong general population.
bRegression coefficient (95% CI) adjusted for age, sex, highest education level, and monthly household income.
cP value for interaction.
dDemographic variables were summarized into binary groups.
eThe median age of the participants was 47 years.
f66.9% and 33.1% of the Hong Kong population attained secondary education or below and tertiary education, respectively, in 2018.
gThe median monthly household income of economically active households in Hong Kong was around HK $36,000 in 2019.
hMonthly household income (US $1=HK $7.8).

Discussion

Principal Findings
With a large population-representative sample of adult e-device
users in Hong Kong, we found that both shorter time to the first
e-device use and longer duration of e-device use before sleeping
were associated with anxiety and depressive symptoms. The
associations tended to be stronger in females, those aged 18 to
44 years, those who received secondary education or below,
and those who had household income of HK $39,999 or less.
To our knowledge, no study has yet presented the associations
reported herein. Additionally, this research provides findings
of Chinese adults’ e-device use in response to the dearth of
e-device research in adult populations, particularly those of
Chinese ethnicity.

Comparison With Prior Work
While many studies [8,33-37] have consistently reported that
e-device addiction or excessive e-device use is associated with
anxiety and depressive symptoms, our study demonstrated that
the use of an e-device for more than 60 minutes before sleeping
increased the risk of depression and anxiety. Studies have
established that excessive e-device use before sleeping (ie, ≥61
min) can affect sleep quality. It has been found that the emission
of electromagnetic radiation from e-devices impairs the circadian
rhythm, and the blue light emitted by e-devices affects melatonin
secretion [38-40]. Particularly, one study found that the use of

e-devices for over 60 minutes in the evening greatly hindered
melatonin secretion at night (mean 48%, SD 4%) [40], resulting
in poor sleep quality and quantity. Similarly, Hysing et al [22]
asserted that using e-devices in the last hour (ie, 60 minutes)
before sleeping prolonged sleep onset latency and increased
sleep deficiency. Sleep quality [41-43] and melatonin secretion
[44-46] are both negatively associated with anxiety and
depressive symptoms. Therefore, it can be deduced that poor
sleep quantity and quality owing to reduced melatonin secretion
from over 60 minutes of e-device use before sleeping, in addition
to prolonged exposure to its electromagnetic radiation, can
potentially lead to psychological distress. The overall evidence
so far suggests that e-devices should not be used for more than
60 minutes before bedtime, and whether such a practice can
enhance sleep quality should be investigated.

A high number of public surveys [19,47-49] reported on the
pattern of the first e-device use soon after waking as a symptom
of the excessive use of e-devices, using descriptive data for the
duration. For example, a global survey reported that 33% of
people in developed countries, ranging from 20% in France to
64% in South Korea, used smartphones within 5 minutes of
waking [47]. In this study, 22.7% (715/3162) of participants
used an e-device within 5 minutes of waking, which is similar
to the rate reported in France. Haug et al [13] identified that the
duration from waking to the first e-device use was a strong
indicator of e-device addiction. In addition to the association
between e-device use in the morning and e-device addiction,
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our study showed that the duration from waking to the first
e-device use was inversely associated with psychological
symptoms.

We identified that there was a strong correlation between the
duration from waking to the first e-device use and the duration
of e-device use before sleeping. We also identified that the
combination of e-device use ≤5 minutes after waking and ≥61
minutes before sleeping showed the highest risk and very high
risk for anxiety and depressive symptoms, respectively, as
compared with other combinations of e-device use duration.
E-device use (particularly with the internet) at bedtime could
affect e-device use in the morning. The behavior to immediately
use e-devices upon waking is seen as a withdrawal symptom
caused by excessive e-device use at bedtime [37,50,51]. In other
words, late e-device use at bedtime would cause the first thought
on one’s mind to use the device again upon waking up as a
withdrawal symptom. Lin et al [50] also stressed that a
prominent withdrawal behavior of e-device addiction is the
pattern of e-device use upon waking (ie, an “eye opener”). The
pattern would be a release of the craving to be continuously
stimulated by real-time interactions via the e-device (or the
internet) immediately upon opening one’s eyes in the morning.
The “eye opener” concept has also been used to describe
withdrawal symptoms of substance use (eg, alcohol and tobacco)
in the literature [20,52].

We found that the association between the duration of e-device
use and psychological distress differed according to participants’
demographics. Although it would be difficult to directly compare
our study with existing studies as our findings are novel, some
studies have reported that problematic e-device use has been
more commonly found among female individuals [13,53-55],
younger individuals [13,56,57], those with low education levels
[56,57], and those with low household income [56,58,59], which
is consistent with our findings. However, the associations were
inconsistent in some other studies. For example, de-Sola et al
[57] reported that being male had a higher correlation with
problematic e-device use than being female, whereas Kim et al
[60] found no sex and household income differences. Long et
al [12] found that household income was positively associated
with problematic e-device use. Hence, a meta-analysis will be
useful to affirm the associations of the duration of e-device use
and psychological distress with different demographic groups
in populations. A qualitative study will also be required to obtain
an in-depth understanding of these associations within the Hong
Kong context.

Although excessive e-device use is associated with negative
health effects, including psychological symptoms, avoiding the
use of e-devices cannot be recommended as they are integrated

into the daily life of humans in this era owing to their benefits
(eg, enhanced communication [61]). Nurturing healthy patterns
of device use should be advised. Given that a large number of
respondents used e-devices upon waking and before sleeping,
public education should be provided for the association between
excessive “bedside” e-device use and negative psychological
symptoms. Seo et al [18] also identified that a psychosocial
intervention could rectify the chemical imbalances in the brain
and reduce the negative psychological distress caused by the
excessive use of e-devices. Health care professionals can also
consider using brief duration indicators to screen for
psychological distress among individuals in clinical and
community settings.

Limitations
Our study had several limitations. First, this study only included
the e-devices of computers, smartphones, and tablets, and thus,
it omitted the use of other e-devices, such as televisions and
video game consoles, although most of the content would have
involved computers or smartphones. Second, we conducted a
probability-based telephone survey. The lack of mobile phone
survey data may cause sampling bias. Third, the type of e-device
used and the type of online activities conducted on e-devices
may affect the durations of e-device use before and after sleep
and associated psychological distress. Additional studies would
be useful to assess these associations. Fourth, the causal
relationships between respondents’ use of e-devices and
psychological symptoms (eg, psychological distress induces
excessive use and vice versa [15]) were uncertain owing to the
cross-sectional study design [62]. Fifth, the respondents only
included adults; no young people under 18 years old were
included. Given that exposure to e-devices begins early in life
and that young people rapidly adopt e-devices, the inclusion of
young people in future studies would provide a better
understanding of the associations between the pattern of e-device
use and acute and chronic mental health problems. Finally, all
data were self-reported, which might be subject to recall bias
and social desirability bias. Future studies should consider
including objective data on e-device use and adverse health
effects.

Conclusions
We provided the first findings of the associations of a shorter
duration to the first e-device use after waking and a longer
duration of e-device use before sleeping with high risks of
anxiety and depressive symptoms in adults. Although further
studies are required to examine causal relations, these two
simple measures could help identify and manage e-device users
with high risks for anxiety and depression.
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Abstract

Background: Research suggests that direct exposure to suicidal behaviors and acts of self-harm through social media may
increase suicidality through imitation and modeling, particularly in more vulnerable populations. One example of a social media
phenomenon that demonstrates how self-harming behavior could potentially be propagated is the blue whale challenge. In this
challenge, adolescents and young adults are encouraged to engage in self-harm and eventually kill themselves.

Objective: This paper aimed to investigate the way individuals portray the blue whale challenge on social media, with an
emphasis on factors that could pose a risk to vulnerable populations.

Methods: We first used a thematic analysis approach to code 60 publicly posted YouTube videos, 1112 comments on those
videos, and 150 Twitter posts that explicitly referenced the blue whale challenge. We then deductively coded the YouTube videos
based on the Suicide Prevention Resource Center (SPRC) safe messaging guidelines as a metric for the contagion risk associated
with each video.

Results: The thematic analysis revealed that social media users post about the blue whale challenge to raise awareness and
discourage participation, express sorrow for the participants, criticize the participants, or describe a relevant experience. The
deductive coding of the YouTube videos showed that most of the videos violated at least 50% of the SPRC safe and effective
messaging guidelines.

Conclusions: These posts might have the problematic effect of normalizing the blue whale challenge through repeated exposure,
modeling, and reinforcement of self-harming and suicidal behaviors, especially among vulnerable populations such as adolescents.
More effort is needed to educate social media users and content generators on safe messaging guidelines and factors that encourage
versus discourage contagion effects.

(JMIR Ment Health 2020;7(6):e15973)   doi:10.2196/15973
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Introduction

Background
Adolescents and young adults are the largest population using
the internet as it has become essential for their schoolwork,
information collection, and socializing [1-6]. Communication
tools on the internet, including emails, direct texting, and
blogging, have become fundamental in adolescents’ social
development [7-9]. More recently, web-based social networks,
also known as social media, such as Facebook, Instagram,
Twitter, and YouTube, have become increasingly popular and
common among adolescents as sites where they can develop
public accounts or profiles to connect with other individuals
and see their list of connections and posts [7,9-11].

Although social media has created a number of opportunities
for individuals to garner social support on the web [1,2,12-14],
it also has the potential to negatively impact vulnerable
individuals. Recent studies have highlighted how social media
can be used to harass, discriminate [15,16], dox [17], and
socially disenfranchise individuals [18-20]. Some research even
suggests that social media use may be a contributing factor to
the significant increase in suicide rates and depressive symptoms
among adolescents in the past decade [1,21,22]. Evidence
suggests that suicidal behavior can be propagated through social
contagion effects, which occur when self-harming behavior is
modeled, normalized, and reinforced in media depictions
[23-25].

The public health and psychological literature has established
that nonsuicidal self-injury (NSSI), or the purposeful infliction
of damage to one’s body through cutting, burning, or bruising,
can be propagated through social modeling or imitating the
behaviors of those we observe [23,26]. Similarly, direct exposure
to suicidal behaviors through peers and/or media leads to an
increase in suicidality through imitation and modeling [27,28].
These effects are referred to as suicide contagion and are most
notable in adolescents and young adults [26,29,30]. There is a
strong relationship between stories of suicide in traditional
media and a subsequent increase in suicide rates [31,32],
especially for prominent stories [33]. Vulnerable adolescents
with preexisting mental health conditions and suicide risk factors
are at a higher risk to perceive maladaptive self-injurious
behavior as an effective coping strategy [34], particularly when
they see others use these behaviors to achieve an attractive goal
such as garnering the attention of others [35].

Depictions of suicide and self-harm in traditional media have
been shown to have harmful effects on vulnerable individuals,
even when they describe a false or fictional behavior [33,36].
Through social contagion, these harmful behaviors may occur
more frequently because of the repetitive exposure and modeling
via social media, especially when such content goes viral
[23-25]. Virality is defined as “achieving a large number of
views in a short time period” [37]. Such widespread exposure
to harmful or suggestive content is particularly detrimental to
vulnerable individuals, including adolescents and young adults
[35,38]. As a result of research indicating contagion effects
related to medial portrayals of suicide and self-harm behavior,
the Suicide Prevention Resource Center (SPRC) developed a

list of safe and effective messaging guidelines to advise media
outlets on the means for reducing the contagion risks and
harmful effects associated with media portrayals of suicidal
behavior [39]. However, these guidelines are not consistently
applied across media outlets, and they have not been specifically
tailored for messaging via social media.

In the social media literature, Facebook’s controversial
emotional contagion study provides large-scale empirical
evidence that indirect interactions via social media can also
unknowingly influence one’s emotional state [40-42]. For
instance, researchers interviewed 90 inpatient adolescents with
a history of NSSI, finding that most of the participants were
exposed to NSSI via traditional or social media before engaging
in self-harming behaviors [24]. Recent attention has focused
on how social media, in particular, may play a role in mental
health [43] and suicide risk [44,45]. Social media may influence
suicidality via factors such as cyberbullying, peer pressure in
forums to engage in self-injurious behavior, and glamorized
graphic videos and images depicting lethal means used in such
behavior [46,47]. In addition, exposure to certain methods of
self-injury was directly related to engaging in this behavior, and
the more frequently youth were exposed to self-injury–related
content in the media, the more frequently they engaged in
self-injurious activities [24]. However, exposure to self-injury
alone does not relate to engagement in this behavior; rather, it
is the frequency of the exposure to self-injury as a coping
mechanism that can result in engagement [24]. The necessity
for studying this contagion effect in the era of social media is
that it can be spread and propagated through web-based social
networks more rapidly and widely than through traditional media
[48]. Such widespread exposure to harmful or suggestive content
is particularly detrimental to vulnerable populations, including
adolescents and young adults [35,37]. Thus, suicide contagion
is the theoretical framework that motivates this study.

Most of the literature regarding adolescent web safety focuses
on sexual or aggressive behaviors that put youth at risk [49].
Unfortunately, few studies have examined how social media
can influence adolescents and young adults to engage in
self-harming behavior [24,46,50]. Therefore, interdisciplinary
research is beginning to highlight the urgent need to form a
cohesive research agenda around digital self-harm [50],
web-based NSSI [51], the use of social media to discuss
deliberate self-harm acts [52,53], and acts of cybersuicide
[52,53]. Most of this work, however, is in its early stages, with
few drawing upon the developmental aspect of vulnerable
adolescents’ social media use.

Objective
One example of viral self-harming behavior that has generated
significant media attention is the blue whale challenge.
Allegedly, in this challenge, adolescents and young adults are
encouraged to engage in self-harm and eventually kill
themselves. The media claims that this challenge, which was
first released in Russia in 2013, includes a series of 50
challenges sent directly to teens, each with increasing levels of
self-harm and isolation [54]. According to the media, the creator
of the game, Philipp Budeikin, a Russian psychologist, wanted
to “cleanse the society of biological waste,” meaning the people
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who are willing to kill themselves for the game are biological
waste [55]. Although there is insufficient evidence to support
the existence of the challenge, we believe its portrayal on social
media (or any similar medium) has the potential to impact
vulnerable individuals. Research exploring ethical concerns
related to the blue whale challenge, the effects the game may
have on adolescents, and potential governmental interventions
is needed. However, we are unaware of any research that
examines potential suicide and NSSI contagion risk regarding
the challenge. To address this gap in the literature, this study
uses qualitative analysis research techniques to provide empirical
evidence of the risk associated with self-harm and suicide
contagion through the portrayal of the blue whale challenge on
YouTube and Twitter posts. More specifically, the purpose of
this study was to explore the following questions:

Research question 1: How is the blue whale challenge presented
and described on YouTube and Twitter?

Research question 2: To what extent are YouTube videos
compliant with the safe and effective suicide messaging
guidelines provided by the SPRC?

Methods

Study Overview
In this study, we selected 2 social media platforms for data
collection, YouTube and Twitter, as these are among the most
popular social media platforms used by youth and young adults
[56]. We identified the common themes of YouTube videos,
comments on those videos, and Twitter posts by conducting a
thematic analysis [57] on the data extracted from these
platforms. The methodology we followed is an iterative
qualitative coding process that starts by reviewing the raw data
by multiple researchers and ends with a set of themes that
represents the majority of the data [57]. In addition to the
thematic analysis, we deductively coded the YouTube videos
based on the SPRC safe and effective messaging guidelines to
explore if these videos violated or adhered to these guidelines,
the extent of violation, and which guidelines were violated more
frequently than the others. To protect the identity of the users,
we have not included any specific information regarding the
user’s names or their web identifier in the paper. In addition,
the quotes included in the manuscript have been paraphrased
without changing the meaning to make it challenging from a
search-ability standpoint. Next, we describe in detail how we
collected the data from social media platforms, how we
conducted the thematic analysis, and how we coded the
YouTube videos based on SPRC guidelines.

Data Collection
YouTube and Twitter were selected as appropriate sources for
data collection for 2 reasons. First, both platforms are ranked
among the top 20 most popular social media sites. Second, posts

on these platforms are normally open to the public [56,58,59].
The videos were searched using the YouTube search engine
with the key phrase blue whale challenge. Next, we sorted the
results by relevance, an option provided by YouTube that ranks
the videos in descending order relative to the keyword queries
based on several factors including “how well the title,
description, and video content match the query and which videos
have driven the most engagement for the query” [60]. Covington
et al [61] described the algorithm used by YouTube in detail.
We collected information from the first 60 videos on the list,
which, combined, have a length of around 12 hours. The process
of collecting and coding the data was iterative, an approach
suggested by Saunders et al [62], to assure data saturation [63],
which indicates that “on the basis of the data that have been
collected or analyzed hitherto, further data collection and/or
analysis are unnecessary” [62]. We did so by beginning the
coding process with 40 videos and continued collecting videos
until by the 60th video, wherein no more new codes in the data
emerged. Interestingly, only 5 of these 60 videos required age
verification. The following information was collected for each
video: the link, the number of views, and the first 30 comments
sorted by top comments, if present, as at this point, data
saturation was achieved as found by iteratively collecting and
coding data [63]. Top comments are identified by YouTube
based on how many users like versus dislike a comment. A total
of 1112 comments were collected for coding. Inclusion criteria
for the videos were (1) relation to the blue whale challenge and
(2) in English, translated into English, or contained English
subtitles. Inclusion criteria for the comments were as follows:
the comment (1) had to be in English and (2) include words.
This data collection strategy was chosen to mimic the typical
user behavior search strategy [64-66].

In addition to these YouTube videos, 150 Twitter posts were
randomly collected using the social media monitoring and
analytics tool Salesforce (Radian6) [66], which is a tool that
listens, tracks, and analyzes conversations across different
web-based channels based on the provided keywords [67].
Although Radian6 can only analyze posts in 10 different
languages and is the most expensive social media monitoring
tool, it can analyze almost all types of complex posts including
forums/news/media, blogs, microblogs, geography, history, and
sentiment [68]. These posts were collected from February 2012
to February 2018 using the keywords and inclusion criteria
provided in Table 1. The timeline for collecting the data was
chosen to cover the period where it is believed that blue whale
challenge was most active [69]. We also conducted a Google
Trends analysis with the key words blue whale challenge and
found that the challenge was searched for most frequently from
2017 to 2018, which includes our search period. We initially
collected 100 Twitter posts for analysis and continued to collect
and code posts until no new codes emerged, meaning all posts
collected reflected the existing codebook, with data saturation
[62] occurring at 150 posts.
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Table 1. Keywords, hashtags, and inclusion criteria for collecting Twitter posts using Radian6.

Term or criteriaVariable

Keywords • “Blue Whale Challenge”
• “Blue Whale Game”
• “BWC”

Hashtags • “#BlueWhaleChallenge”
• “#BlueWhaleGame”
• “#Blue_Whale_Challenge”
• “#Blue_Whale_Game”
• “#BWC”

Inclusion criteria • The post had to be in English and related to the blue whale challenge.
• No duplicates or “reTweets.”

Thematic Analysis
We conducted a thematic analysis following the 6 phases
recommended by Braun and Clarke [57]. First, the researchers
familiarized themselves with the data (phase 1) and read and
reread the data to note any initial observations. Then, the
researchers started the coding process (phase 2) to identify the
subthemes (codes) within the YouTube videos, YouTube
comments, and Twitter posts. Due to the different policies,
technical affordances, and data types of these platforms
[50,58,59], we first analyzed each data type separately and then
compared similar findings across platforms.

Initial codes were developed by dividing the top 40 videos, their
top 30 related comments, and 100 Twitter posts between the 2
researchers. Each researcher then identified a set of codes on
their own describing the data found in the videos, comments,
and Twitter posts. The 2 researchers then had a meeting to
combine their individual sets of codes into 3 comprehensive
sets (1 for each type of data being analyzed). We called the
resulting set of codes a codebook. The researchers conducted
a pilot analysis on the top 40 YouTube videos, 695 YouTube
comments under those videos, and 100 Twitter posts to ensure
that the initial codebooks sufficiently summarized the data.
Following the completion of the pilot analysis, the codebooks
were modified by the both researchers together to more
accurately summarize the data.

Once the codebooks were finalized, the full analysis of 60
YouTube videos, 1112 YouTube comments under those videos,
and 150 Twitter posts was conducted. The 2 researchers
separately coded all the data without collaboration to negate
bias. Double-coding was allowed for the YouTube videos but
not for the YouTube comments and Twitter posts. After coding

was complete, they compared their codes with identify conflicts.
When the 2 researchers disagreed, they used a
consensus-forming process [70], where they discussed the
underlying differences in their interpretation until they agreed
which theme best suited the data. The final codebooks and
results are provided in Multimedia Appendices 1-3. All coding
results were entered into Atlas.ti [71], a qualitative coding
software, to conduct axial coding and develop emergent themes
across the 3 data types (phase 3). Both researchers worked
together to tie the related codes into overarching themes. Then,
the researchers reviewed the themes to ensure that they
represented the data (phase 4). Following this, the researchers
named, defined, and wrote about the themes (phases 5 and 6).

Coding Based on Safe and Effective Messaging
Guidelines
The SPRC developed 9 safe and effective messaging guidelines
based on best practices from research to reduce the risk of
inducing self-harm or suicide-related contagion in those who
view a message (Table 2) [33,39,72]. Either following or
violating these guidelines represents a metric for the contagion
risk associated with a social media post. Each of the YouTube
videos was compared with the 9 SPRC safe messaging
guidelines by 2 researchers to determine if it adheres or violates
each guideline. The researchers conducted 2 rounds of deductive
coding [70] based on these guidelines. In the first round, they
coded the first 40 YouTube videos individually. Then, they had
a meeting to discuss any discrepancy in their coding strategy.
Then, they started the second round of coding, where they coded
all the 60 YouTube videos. The interrater reliability measured
by Cohen κ was 0.66. If the 2 researchers disagreed on a code,
the video was set aside for further consensus coding.

JMIR Ment Health 2020 | vol. 7 | iss. 6 |e15973 | p.119https://mental.jmir.org/2020/6/e15973
(page number not for citation purposes)

Khasawneh et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


Table 2. Suicide Prevention Resource Center’s safe and effective messaging for suicide prevention.

DescriptionGuideline

Provide steps for finding mental health treatment. Advise that help is available through local service
providers and crisis centers and through the National Suicide Prevention Lifeline (1-800-273-8255).

Emphasize seeking help and provide infor-
mation on where to find it

Highlight that suicide is avoidable and preventable and that there are actions for individuals who have
suicidal thoughts to prevent them from acting on those thoughts [73].

Emphasize prevention

List the warning signs like the ones developed by the American Association of Suicidology. List what
could both reduce and increase the risk of suicide; these can be found on pages 35-36 in the National
Strategy for Suicide Prevention. Educate people on how to identify a person with self-harming thoughts.

List the warning signs as well as the risk
and protective factors of suicide

A total of 46% of people who died by suicide from 2014 to 2016 had a known mental health condition,
with 67% of them having a history of treatment for substance abuse. Among them, 46.7% had recently
been released from a psychiatric facility [74], a percentage which can be reduced by providing improved
access to effective treatments and social support [75].

Highlight effective treatments for underly-
ing mental health problems

Vulnerable younger adults may relate to the attention given to and sympathy for a person who committed
suicide [76].

Avoid glorifying or romanticizing suicide
or people who died by suicide

Suicide ideation is not seen as normal by most people, and they do not consider it an option. However,
presenting suicide as a common event may remove this bias [77].

Avoid normalizing suicide by presenting it
as a common event

Doing so may encourage identification with the victim as well as ignoring the complexity and preventabil-
ity of suicide. Presenting suicide as explainable or a result of stress only misleads vulnerable individuals
to believe that it is a normal response to common life situations [72,77-80].

Avoid presenting suicide as an inexplicable
act or explain it as a result of stress only

Vulnerable younger adults may feel they are like the person who committed suicide, eventually leading
them to consider taking their lives in the same way [79].

Avoid focusing on personal details of peo-
ple who died by suicide

Including pictures and/or descriptions of where and how an individual died by suicide may lead a vul-
nerable person to imitate the act [79,80].

Avoid presenting overly detailed descrip-
tions of suicide victims or methods of sui-
cide

Results

Overview
This research focused on 2 main components: first, exploring
the types of messages social media users share about the blue
whale challenge via YouTube and Twitter, and second, the
violation of SPRC guidelines in YouTube videos. We identified
the common themes across YouTube videos, YouTube
comments, and Twitter posts using an inductive coding
approach. Then, we used a deductive coding approach to explore
how many of the YouTube videos violated the SPRC guidelines.
We subsequently compared these videos with the number of
views and finally looked at which of the guidelines tended to
be violated more often than others. In this section, we first

present the 4 identified themes, and then, we describe the
violation of the SPRC guidelines.

Common Themes Across Social Media Platforms
(Research Question 1)
We identified 4 common themes among all the posts in the 3
data types included in this study. Table 3 presents the themes,
the corresponding codes (code definitions can be found in
Multimedia Appendices 1-3), and the percentages of posts from
each type of data. Below, we define each of the themes and
provide examples from the extracted data. Note: We paraphrased
illustrative verbatim quotes without changing the meaning for
the following reasons: (1) to make it challenging to identify the
users who made the post and (2) to fix any grammatical
inaccuracy or typographical error that have been made by the
user that wrote the post or comment.
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Table 3. Common themes and corresponding codes among the 3 data types.

Twitter posts,
n (%)

YouTube com-
ments, n (%)

YouTube
videos, n (%)

Relevant codes from each codebookTheme

103 (68.7)315 (28.33)50 (83)Raising awareness about
blue whale challenge and
discouraging participation

• YouTube videos codebook (purpose of the videos—raise
awareness; video topics—facts about the challenge; video
topics—recommendations)

• YouTube comments codebook (criticizing the game; interven-
tions and recommendations)

• Twitter codebook (awareness; information about the chal-
lenge)

5 (3.3)123 (11.11)28 (47)Expressing sorrow for peo-
ple with mental health issues

• YouTube videos codebook (purpose of the videos—remem-
bering the victims; Encouragement—negative)

• YouTube comments codebook (expressing sorrow; encourag-
ing participants and parents)

• Twitter codebook (mental health)

24 (16.0)530 (47.66)6 (10)Criticizing or making jokes
about the participants or the
challenge

• YouTube videos codebook (purpose of the video—sarcastic,
funny, or prank)

• YouTube comments codebook (criticizing the game; criticiz-
ing the victims; sarcastic, funny, or prank)

• Twitter codebook (sarcastic/funny/jokes)

1 (0.7)178 (16.01)36 (60)Providing experiences and
asking to play

• YouTube videos codebook (video content—victims related)
• YouTube comments codebook (participating; personal expe-

rience)
• Twitter codebook (personal experience)

Theme 1: Raising Awareness About the Blue Whale
Challenge and Discouraging Participation
This theme included social media posts in which users were
trying to raise awareness and warn parents about this dangerous
phenomenon. YouTube videos in this context were either news
reports or bloggers that started their videos by listing different
names for the blue whale challenge and the statistics on how
many people died by suicide due to this game. These videos,
then, started discussing the tasks involved in the blue whale
challenge, including that the only way out of the game is suicide.
These videos frequently included clips from interviews with
victims’ parents or pictures of the victims while describing the
blue whale challenge.

The YouTube comments in the awareness theme were against
blue whale challenge and suggested that parents and authorities
pay more attention to their children’s safety. For example, 1 of
the comments that falls in this category is:

This is getting ridiculous. The government, the
Federal Bureau of Investigation, or someone needs
to do something about it.

The Twitter posts in this theme centered on awareness of this
dangerous game. Users were trying to spread the word to make
others aware of and read more about the challenge. One example
of the Twitter posts in this theme is:

Please understand and beware of the Blue Whale
Challenge. This is for the parents.

This theme was most common in YouTube videos
(approximately 83%) and Twitter posts (approximately 68.7%),
suggesting that the majority of users on these 2 platforms are

trying to spread the word about the danger of blue whale
challenge.

Theme 2: Expressing Sorrow for People With Mental
Health Issues
This theme included social media posts in which the users
expressed sorrow for those who participated in the blue whale
challenge or people with mental illness issues. These videos
primarily presented pictures of these people, accompanied by
sad music. YouTube comments in the expressing sorrow theme
included words of encouragement and support for people with
mental health issues. An example of these supportive comments
is:

Love you girl. So many people care about you.
Depression is so horrible. Stay strong girl. We love
you.

The Twitter posts in the expressing sorrow theme primarily
mentioned that people participate in the blue whale challenge
because they have mental health issues, urge of self-harm, and
suicidal ideation. One example of the Twitter posts reflecting
this theme is:

The Blue Whale Challenge: Hey Mr. Scribe, Brush
Up Your Archaic Knowledge of Mental Health.

A high percentage of YouTube videos (approximately 47%)
fell under this theme, but fewer YouTube comments
(approximately 11.10%) and Twitter posts (approximately 3.3%)
did.
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Theme 3: Criticizing or Making Jokes About the
Participants or the Challenge
The third theme included social media posts from individuals
who either criticized the individuals who participated in the
blue whale challenge or made sarcastic comments about them
or the challenge. The 6 YouTube videos that fell under this
theme (10%) mentioned that adolescents participate in blue
whale challenge just to “show off” and criticized them harshly
or made sarcastic comments about them. The 511 YouTube
comments in this theme (47.70%) criticized the blue whale
challenge participants by saying things such as:

People who play this game are more stupid than the
game itself. How can someone lose his sense and be
manipulated by others like that. Grow up guys. You
have brains to think and decide what is good and
what is bad for you.

The 24 Twitter posts in the criticizing theme (16.0%) were
primarily sarcastic posts about the challenge itself rather than
the people who participated in it. For example, 1 of these Twitter
posts is:

Husband silently downloaded the Blue Whale Game
on his wife's phone. Fifty days later the blue whale
committed suicide.

As seen in Table 3, this theme was mainly dominant in the
YouTube comments, with a few YouTube videos and Twitter
posts falling under this theme.

Theme 4: Providing Experiences and Asking to Play
The last theme we identified included social media posts where
users spoke in detail about someone who had participated or
asked to play the game themselves. The providing experiences
theme was very common in the YouTube videos (60%), where
these 36 videos interviewed parents and provided pictures of
the participants’ bodies showing instances of self-harm. This
theme was slightly less common among the YouTube comments
(16.00%), and these 178 comments were mainly about
experiences of acquaintances or users who were asking to
participate in the blue whale challenge. An example of the
comments by someone asking to participate in blue whale
challenge is:

I want to play the Blue Whale Game. Please give me
the link.

Only 2 Twitter posts fell in the providing experience theme
(approximately 0.7%), which tended to be acquaintance stories.
For example, 1 user posted the following on Twitter:

We just had a meeting here at work and this lady told
us that her 10-year-old niece committed suicide
because of this Blue Whale Challenge.

A large number of YouTube videos fall under this theme, as
opposed to the anecdotal YouTube comments and Twitter posts.

Safe and Effective Messaging Guidelines (Research
Question 2)
Of the 60 YouTube videos evaluated based on the SPRC safe
messaging guidelines, 22 (37%) adhered to fewer than 3 of the
9 safe messaging guidelines, meaning that the videos were

considered more unsafe than safe. Approximately 50% (30
videos) were considered neutral, meaning they adhered to only
4-6 of the guidelines, whereas the remaining 13% (8 videos)
were considered more safe than unsafe because they adhered
to 7 or more of the guidelines.

When compared with the number for views of each video, 50%
(10 videos) of the top 20 viewed videos were more unsafe than
safe, meaning that the videos violated at least 6 of the 9 criteria
for safe and effective messaging about suicide. Only 10% (2
videos) of these 20 videos were considered more safe than
unsafe, and 40% (8 videos) were considered neutral. The top
20 viewed videos had 46,099,923 views in total. Of the middle
20 most viewed videos, 30% (18 videos) were considered more
unsafe than safe, 25% (15 videos) more safe than unsafe, and
45% (27 videos) neutral. The middle 20 viewed videos had
1,169,054 views in total. Of the 20 least viewed videos, 30%
(18 videos) were considered more unsafe than safe, 5% (3
videos) more safe than unsafe, and 65% (39 videos) neutral.
The 20 least viewed videos had only 123,450 views. All videos
met at least one of the nine guidelines, and only 1 video met all
9 criteria. The total number of views for all 60 videos was
47,392,427, with the top 20 videos having 97.27% of the total
views.

To better understand which guidelines were most frequently
violated, we included the number of videos that violated each
guideline in Table 4. The guidelines most frequently violated
were “Highlight effective treatments for underlying mental
health problems” and “Emphasize seeking help and provide
information on where to find it.” As seen in Table 3, most
YouTube videos were intended to raise awareness and warn
parents and society about the blue whale challenge. It is expected
and advisable for these types of videos to provide steps on how
to treat such problems or information on where these details
could be found, such as the National Suicide Prevention Lifeline
[74]. However, as our results indicate, these videos failed to do
so.

In addition, most of the videos violated the guidelines “Avoid
presenting overly detailed descriptions of suicide victims or
methods of suicide,” “Avoid glorifying or romanticizing suicide
or people who died by suicide,” and “Avoid focusing on
personal details of people who died by suicide.” These videos
tended to include personal pictures of the victims, such as
pictures of an arm with a whale carved on it. Most of the videos
also mentioned that Philipp Budeikin, a 22-year-old dropout
psychology student, is the curator of the challenge. They
included pictures and quotes from the curator of the game, the
most frequently occurring quote as:

The people who have died by the blue whale challenge
are biological waste, and I was cleaning the society
from them.

A smaller but relatively high percentage of the videos included
clips from interviews with the victims’ families and mock
conversations between a victim and the curator showing how
a person can participate in the challenge. Additionally, they
mentioned that the challenge has other names, including but
not limited to, The Silent House, A Sea of Whales, Wake Me Up
at 4:20 AM, and F57. The majority of the videos described and
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provided details about the tasks and methods for attempting
suicide in the challenge, including jumping off a high building,
jumping in front of a train, and self-hanging. These videos also
mentioned specific names of suicide cultures and web-based
suicide groups or forums on social media that contributed to
the spread of this challenge.

Approximately 67% (40 videos) of these videos violated the
guideline “Avoid normalizing suicide by presenting it as a
common event.” In these videos, general facts and statistics
about the blue whale challenge, such as the number of suicides
related to the challenge and the countries in which they occurred
were provided. On the other hand, only a few videos provided
support hotlines and recommendations to adolescents and
parents about how to avoid this game.

Table 4. Percentage of videos violating each Suicide Prevention Resource Center safe messaging guideline.

Count, n (%)Guideline

54 (90)Highlight effective treatments for underlying mental health problems

47 (78)Emphasize seeking help and provide information on where to find it

45 (75)Avoid presenting overly detailed descriptions of suicide victims or methods of suicide

43 (72)List the warning signs as well as the risk and protective factors of suicide

40 (67)Avoid normalizing suicide by presenting it as a common event

36 (55)Avoid glorifying or romanticizing suicide or people who died by suicide

30 (50)Emphasize prevention

30 (50)Avoid focusing on personal details of people who died by suicide

20 (33)Avoid presenting suicide as an inexplicable act or explain it as a result of stress only

Discussion

Overview
To the best of our knowledge, our study is the first to
systematically document the quality, portrayal, and reach of the
blue whale challenge on social media. In this study, we found
that it is easy for adolescents to access almost any post about
the blue whale challenge on social media, as only 5 of the
YouTube videos blocked minors from viewing the content. We
assessed the portrayal of the blue whale challenge on social
media by investigating the common themes of the videos and
posts and the videos’ adherence to the safe and effective
messaging guidelines. We found that social media users post
about blue whale challenge to raise awareness and discourage
participation, to express sorrow for the participants, to criticize
the participants, or to describe a relevant experience. Moreover,
we found that the majority of the videos on YouTube violated
at least 50% of the SPRC safe and effective messaging
guidelines. In this section, we discuss in detail the themes found
in the results and the potential consequences of the violated
SPRC guidelines. We conclude this section by providing the
design implications and recommendations to social media
platforms and future directions for this research.

Common Themes Across Social Media Platforms
(Research Question 1)
The raising awareness theme was the most dominant theme and
included posts that were meant to raise awareness and warn
parents and society about the blue whale challenge. These posts
were primarily anti-blue whale challenge, as opposed to pro-blue
whale challenge. This finding implies that it is difficult to find
information on how to participate in blue whale challenge or
prosuicide information in comparison with obtaining antisuicide
information on the internet, as found in a previous study [81].

It also implies that it is difficult to find videos from actual
participants of the blue whale challenge. This finding could
partially be due to the nature of the challenge in that it
encourages participants to conduct self-harm secretly.

Another topic highlighted in blue whale challenge–related social
media posts was that the users felt sorrow for people who
participated in blue whale challenge or people with mental
illness (theme expressing sorrow for people with mental health
issues). This finding parallels our first 2 implications: it is not
easy to find pro-blue whale challenge information on social
media and even harder to find posts from actual participants.
However, posts of this kind make the viewer think that there
are a significant number of others participating in the blue whale
challenge. This conclusion could lead them to believe that
suicide and self-harm are normal responses to common life
situations (eg, stress) rather than outcomes that can be prevented
[39,76]. On the other hand, as seen in the criticizing theme,
there were many posts in which people either criticized the
adolescents who participated in the blue whale challenge or
made fun of them, agreeing with the purpose of the blue whale
challenge to clean “society of people with mental issues.” When
people post critical comments about individuals with mental
illness, they contribute to the stigma surrounding mental illness
and discourage help-seeking behavior [82].

Finally, the providing experience theme showed that a large
number of social media users tend to speak in detail about
someone who participated in the blue whale challenge, providing
their demographics or interviewing their parents or
acquaintances who provide more details about the participant’s
personal life. This theme was also found by other researchers
who examined traditional media posts about suicide [76]. It is
possible that reporting this level of detail might contribute to
social modeling and contagion by leading vulnerable adolescents
to feel that they are similar to the adolescents who participated

JMIR Ment Health 2020 | vol. 7 | iss. 6 |e15973 | p.123https://mental.jmir.org/2020/6/e15973
(page number not for citation purposes)

Khasawneh et alJMIR MENTAL HEALTH

XSL•FO
RenderX

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


in the blue whale challenge, making them more likely to
participate or harm themselves [79].

Safe and Effective Messaging Guidelines (Research
Question 2)
We suggest that videos similar to those we examined could
contribute to the spread of these risky challenges instead of
meeting their intended purpose of raising awareness and
decreasing participation. Most posts romanticized people who
have died by following this challenge, and younger vulnerable
individuals may see those victims as role models, possibly
leading them to end their lives in the same way [76,81]. In
violation of guidelines, the videos presented statistics about the
number of suicides believed to be related to this challenge in a
way that made suicide seem common [77]. In addition, the
videos presented extensive personal information about the
people who had died by suicide while playing the blue whale
challenge. They also provided detailed descriptions of the final
task, including pictures of self-harm and means of suicide,
material that may encourage vulnerable adolescents to consider
ending their lives and provide them with methods on how to do
so [79,80]. On the other hand, these videos both failed to
emphasize prevention by highlighting effective treatments for
mental health problems and failed to encourage individuals with
mental health problems to seek help as well as providing
information on where to find it. For these reasons, we believe
that these videos could contribute to the propagation of
self-injury and suicidality through social modeling and imitation
[23,26-28], which is known in the literature as the suicide
contagion [29,30]. Suicide contagion is commonly promoted
through traditional media [33,36], and we believe it is more
likely to occur when social media is employed to depict
self-harming behavior, as the content could easily go viral
[23-25].

The SPRC safe and effective messaging guidelines are provided
to help people working in suicide prevention, mental health
promotion, or any other forms of media, which ensure that
messages about suicide are safe, positive, and strategic [39].
Thus, these guidelines are applicable for assessing the
appropriateness and safety of the content in messages in suicide
campaigns and those discussing suicide across a variety of
platforms [39,83]. Portrayals of both suicide and self-harm on
social media platforms have the ability to increase that behavior
in viewers regardless of their self-harm history, making the
monitoring of self-harm and suicidal content crucial [84]. As
adolescents often look for emotional support from the internet
within a plethora of potentially harmful content, it is critical
that web-based resources follow these guidelines, as not doing
so may contribute to and/or increase the likelihood of someone
with suicidal thoughts attempting suicide [39,77-80].

Implications and Recommendations
Although there are no studies investigating how portrayals of
the blue whale challenge can contribute to self-harm contagion,
messages on social media may affect an individual’s perception,
belief, or behavior regarding self-harm. There are also no studies
investigating similar challenges that are said to encourage
self-harm and suicidal behavior, such as the momo challenge
[85]. However, studies have clearly shown the harmful effects

of newspapers, movies, and television portrayals that have led
to increased rates of suicide and self-harm after violating safe
messaging guidelines [33,86-90]. For example, Cooper et al
[87] and Ayers et al [88] reported that suicide admission counts
increased coinciding with the release of the Netflix series 13
Reasons Why, which depicts suicide in a highly graphic and
unsafe manner. Suicide contagion has been shown across a
variety of entertainment and communication media, and social
media has been the focus of recent research interest as a medium
for contagion because of the ease with which harmful content
can be spread [90-94].

As 2 of the most popular websites and social media platforms,
YouTube and Twitter are potentially capable of influencing
countless adolescents [2,56,59,66,95,96]. With most of the blue
whale challenge-related posts on these platforms found to be
potentially harmful to vulnerable populations, our findings
suggest that it is urgent to monitor social media posts related
to the challenge and similar self-harming challenges. The SPRC
should appropriately inform social media users, particularly
those with greater influence (eg, celebrities and news anchors)
on how to address suicide or self-harm in a safe way to reduce
contagion. This could be achieved using an algorithm that
detects harmful content in the video before posting and provides
recommendations to the user to edit or remove such content
[97-100]. Although most YouTube users found the blue whale
challenge to be a threat and forwarded a message as a means to
warn others or speak out against it, they may unintentionally
contribute to self-harm contagion. Therefore, it is critical for
social media users to evaluate sources before creating and
sharing information. They should also be educated on how to
respond to unsafe posts and how to report such posts to social
media administrators.

YouTube has the potential to become a powerful positive
information dissemination platform with the contribution of
mental health professionals and organizations [96,97].
Professionals and organizations can do so by actively
participating on YouTube channels by creating and uploading
videos that are safe, accurate, and trustworthy. Moreover,
although only minimal barriers can realistically be applied to
video uploads due to the nature of such platforms, there is a
need to develop advanced algorithms and interfaces to highlight
information that is safe, accurate, and trustworthy. In addition,
integrating approved information available from federal agencies
such as SPRC might increase the veracity and safety of
information available. Greater effort is needed to educate the
community about mental health and factors that could lead to
self-harm, in addition to educating users on how to respond to
unsafe posts. This could be accomplished by adding resources
in suicide prevention campaigns or on social media platforms
by providing a link on suicide-related videos to educate the
public on how to identify and respond to unsafe videos. In
addition, features such as crowdsourcing (obtaining information
from internet users), asking users to report inaccurate and
misleading information to prevent the spread of misinformation,
could be integrated on social media sites.
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Limitations and Future Work
There are several limitations to our study, with many related to
the data used. We only studied videos and posts about blue
whale challenge that are publicly available. It is possible that
more harmful videos could be posted on private pages or
personal accounts. In addition, we only used hashtags that
included blue whale challenge in them to collect the data. It is
possible that there are unofficial hashtags that can be used by
individuals at high risk of self-harm, allowing them to find
related content without censorship. Additionally, the YouTube
videos were selected according to their relevance to the topic
based on 1 keyword. Ideally, videos should be randomly selected
using several keywords and multiple hashtags. Moreover, our
sample may differ from videos sampled at a subsequent time
as YouTube is rapidly changing by nature. Furthermore, this
study focused on 2 social media platforms, whereas people
could be posting about the challenge on other platforms
including, but not limited to, Facebook, VKontakte, Snapchat,
and Instagram. Our study focused on 1 self-harm and suicide
challenge, the blue whale challenge, although there are many
other self-harm challenges such as the tide pod challenge and
other suicide challenges such as the momo challenge.

Future research could include a comparison of the characteristics
of posts about different challenges that exemplify various levels
of self-harm to better understand the reasons for their viral
spread. Understanding these factors will help build simulation

models, such as agent-based models, to visualize the spread of
these challenges. In addition, understanding these factors will
help inform improved policies and interventions for eliminating
the spread of harmful challenges among adolescents, such as
those found by Luxton et al [47]. Integrating these policies into
simulation models will help to identify the policies that are most
effective in reducing these challenges with minimal cost.

Conclusions
We investigated the characteristics of YouTube and Twitter
posts focusing on the blue whale challenge and the
characteristics of these posts that make them potentially harmful
to vulnerable populations. Through our qualitative analysis, we
found that although most videos and Twitter posts attempt to
raise awareness about the challenge and inform parents, they
may have unintentional harmful effects as most violated the
SPRC safe messaging guidelines. We conclude that safe
messaging guidelines should be more widely disseminated. Our
data show that the majority of posters were not professionals
and were likely to violate safe messaging guidelines. More
efforts are needed to disseminate and educate the average person
on messaging guidelines as well as factors that encourage
contagion effects.

Resources for Seeking Help
If you or a loved one has thoughts of suicide or self-harm, please
contact the following resource: Suicide Prevention Hotline:
1-800-273-8255.
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Abstract

Digital mental health interventions are often touted as the solution to the global mental health crisis. However, moving mental
health care from the hands of professionals and into digital apps may further isolate individuals who need human connection the
most. In this commentary, we argue that people, our society’s greatest resource, are as ubiquitous as technology. Thus, we argue
that research focused on using technology to support all people in delivering mental health prevention and intervention deserves
greater attention in the coming decade.

(JMIR Ment Health 2020;7(6):e18472)   doi:10.2196/18472
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Introduction

Mental health is public health. Depression is a leading cause of
disability worldwide and is estimated to affect 264 million
people globally [1]. Every day 129 Americans die by suicide
and 130 die by opioid overdose [2,3]. For nearly every leading
cause of death (eg, cancer, heart disease), comorbid mental
health disorders increase morbidity and mortality rates. For
example, heart disease is the leading cause of death in the United
States. Depression increases the risk for coronary heart disease
among healthy adults [4,5] and mortality among patients with
coronary heart disease [5,6]. To address global public health,
we must address mental health.

A comprehensive public health response to disease elimination
requires the use of three interrelated services that span
prevention and intervention. These three services include
universal prevention to limit the development of the disease,
targeted intervention among those at greatest risk for acquiring

the disease, and intensive intervention to treat those already
experiencing the disease. The dominant paradigm for promoting
mental health in society is the provision of clinical services to
individuals in specialized mental health care facilities, which
represents an intensive public health intervention. However,
most people in the world with a mental health disorder receive
no treatment [7]. Among people who actually receive care, few
receive an effective treatment. For example, only 16.5% of
people with major depressive disorder receive minimally
adequate treatment globally [8]. Although the causes of this
treatment-use gap are multifactorial, it is partly due to the
dramatic shortage of specialty mental health care providers. The
supply of mental health professionals does not meet the demand
for mental health care. By 2025, the United States is projected
to have shortages in nearly every type of mental health care
provider (eg, psychiatrist, psychologist, social worker) [9].
Mental health workforce shortages are even more profound in
low- and middle-income countries. The median number of
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psychiatrists available per 100,000 individuals in high-income
countries is 172 times greater than in low-income countries,
where there is approximately 0.05 psychiatrists per 100,000
individuals [10]. We require novel models of intervention
delivery [11] as well as a paradigm shift toward a comprehensive
public mental health response [12] if we are to overcome this
global mental health crisis.

A total of 90% of American adults use the internet [13] and
96% own a cellphone [14]. The global penetration rate of the
internet is 53%, and although the lowest rates are among Central
Africa and Southern Asia, these regions are also experiencing
the fastest growth [15]. Widely celebrated as the solution to the
supply and demand imbalance in mental health care, digital
mental health interventions have flooded the market place to
supplement specialty mental health care. However, the evidence
supporting their efficacy is mixed [16,17], and engagement with
digital mental health interventions, particularly mobile apps
that lack ancillary human interaction, is abysmal [18]. Users
are unlikely to use these interventions more than a few times.
Particularly concerning is the fact that some digital mental health
apps share user data without disclosing this in their privacy
policy [19]. Furthermore, the movement of specialty mental
health care, an intensive public health intervention, from the
hands of clinicians and into standalone digital interventions
ignores decades of research about the importance of social
support and may further isolate individuals who need human
connection the most. Given the robust social support literature,
it is not surprising that digital interventions with the highest
levels of engagement are those that include some form of human
interaction [20,21]. In this commentary, we argue for a renewed
focus on universal mental health prevention and targeted
intervention [22]. We propose that people, our society’s greatest
resource, are as ubiquitous as technology. Thus, research focused
on using technology to support all people in their delivery of
universal prevention and targeted intervention deserves greater
attention in the coming decade. We believe that it is the synergy
of people and technology that will allow us to overcome the
global mental health crisis, not technology alone.

The Way Forward

To date, multiple systematic reviews and meta-analytic studies
demonstrate that lay health workforces (ie, community members
without advanced mental health care training) can deliver
effective mental health care, including effectively screening for
mental health disorders and providing psychosocial treatments
for the most common psychiatric disorders [23,24]. Given the
evidence supporting the use of community members in the
delivery of targeted and intensive mental health interventions,
we envision enabling community members to deliver all forms
of public mental health interventions. This includes supporting
all people in the delivery of universal interventions through
their provision of social support, as well as supporting the
delivery of targeted interventions. Specifically, lay individuals
in the community can help identify when their loved ones or
fellow community members are distressed or in crisis, provide
that identified person with evidence-based support, and escalate
that person to appropriate levels of care when it is needed.
Shifting the work of mental health promotion to all people is

the kind of universal public mental health strategy needed to
move the needle [22] and attenuate the stigma associated with
mental health disorders. Our efforts need to parallel our efforts
to solve other public health crises. We need mental health
prevention and intervention to be like fluoride in the water—it
needs to be everywhere. Given the ubiquity of people, the
synergy of people empowered by technology may be the answer
that provides a solution to our global mental health crisis.

To advance these efforts, we make the following suggestions:

First, all people need to be able to reliably identify when their
loved one or fellow community member is in need of help.
There are both active and passive ways to accomplish this goal.
An active strategy may involve the dissemination of online
trainings that teach all people to recognize the difference
between stress, distress, and crisis, aligned with popular
gatekeeper trainings [25]. However, there are also more passive
strategies that harness technology. Work is underway to use
data naturally available in text messages and social media to
reliably predict mood states [26], including Facebook’s work
to develop an algorithm to predict and prevent suicide among
its users [27,28]. These innovative models could eventually
support people in identifying mood states in their loved ones.
Perhaps in the future our cell phones can notify us when our
loved one is engaging in a text message conversation reflective
of an urge to use opioids.

Second, we need to distill the active ingredients of our most
robust evidence-based practices into core strategies that are
ready for dissemination to the public. Identification of problems
must be tied to actionable and clear steps and interventions.
Thus, as we develop ways for all people to identify stress,
distress, and crisis in their loved ones and community members,
each category must be connected to evidence-based
interventions, including when to connect that person to a higher
level of care. To do that, we first need to establish which
evidence-based strategies are appropriate for all people to use.
Perhaps our cell phones can suggest that we provide our loved
one with the National Suicide Prevention Hotline number or
call 911 when a loved one is in crisis. When a loved one is
stressed or distressed, perhaps our cell phones can coach a friend
or family member to use low-intensity evidence-based
techniques, such as active listening, problem solving, and
behavioral activation as was used in the Atmiyata trial among
community volunteers to promote wellness and reduce distress
in India [29].

Third, we need to identify the best platform for disseminating
and implementing the key elements of this proposed public
mental health approach. One avenue could be the public
education system. Public education curriculum increasingly
includes information regarding physical health promotion (eg,
health eating and exercise); thus, this may be an appropriate
setting for learning about mental health promotion in oneself
and others. In addition, as we continue to invest in patient-facing
digital interventions to promote mental health, so too should
we consider investing in clinician- or support-person-facing
digital implementation supports. A notable example of this work
includes Naslund, Shidhaye, and Patel’s [30] work to harness
digital technology to build capacity for the implementation of
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evidence-based mental health intervention in nonspecialist health
workers. Technology such as this could be adapted and refined
so that it can be used to support all people in supporting their
loved ones and community members.

Fourth, this work will require attending to several important
ethical considerations. Providing mental health support places
deliverers at an increased risk for experiencing secondary stress.
Encouraging people to ask and provide care might meaningfully
increase our population’s experience with secondary stress.
Suffering is human, but often people are uncomfortable sitting
with the discomfort and suffering of others. Furthermore, this
work begs the question of who is responsible for providing
support. Is a loved one partially responsible for incidents that
occur when they did not respond to their cell phone’s
notification? We posit that, for the most part, friends, family,
and community members already worry about the health and

safety of their friends, family, and community members, and
often feel responsible when incidents occur. To overcome this,
we want to ensure that everyone has the tools to intervene, rather
than unproductively worry, when they are ready and willing.
Furthermore, safeguards must be in place to prevent information
collected via technology or when a friend intervenes from
causing harm (eg, employment discrimination). Thus, privacy
concerns must be addressed. For example, one might argue that
surveillance data collected to predict high-risk behaviors, like
suicidal behavior on Facebook, is protected health information
and should, therefore, be subject to regulatory oversight.

To solve the mental health crisis, we need innovative and
expansive solutions, and we believe that harnessing the power
of people in mental health prevention and intervention delivery,
supported by technology, may get us one step closer to
improving public mental health.
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Abstract

Background: The advancement of and access to technology such as smartphones has implications for psychotherapeutic health
care and how interventions for a range of mental health disorders are provided.

Objective: The objective of this study was to describe the experiences of participants while using a mobile phone app that was
designed to enhance and support dialectical behavior therapy for personality disorders.

Methods: A combination of in-depth interviews and questionnaires were used to capture the experiences of participants who
used the app while undergoing dialectical behavior therapy treatment. A mixed methods approach was used; qualitative data from
the interviews were analyzed using thematic analysis and were combined with quantitative data from the questionnaires.

Results: Participants (N=24) who were receiving dialectical behavior therapy used the trial app. Participants (n=20) completed
an evaluation questionnaire and a subset of this group (n=8) participated in semistructured interviews. Major themes that were
identified from the interviews were (1) an overall positive experience of using the app—participants perceived that the app
facilitated access and implementation of dialectical behavior therapy strategies (to regulate mood and behavior in challenging
situations)—and (2) that the app provided a common source of information for patient and therapist interactions—app-based
interactions were perceived to facilitate therapeutic alliance. Qualitative themes from the interviews were largely congruent with
the quantitative responses from the questionnaires.

Conclusions: Participants welcomed the integration of technology as a supplement to clinical treatment. The app was perceived
to facilitate and support many of the therapeutic techniques associated with dialectical behavior therapy treatment. The incorporation
of technology into psychotherapeutic interventions may facilitate the transfer of knowledge and strategies that are learned in
therapy to use in real-world settings thereby promoting recovery from mental health problems.

(JMIR Ment Health 2020;7(6):e14913)   doi:10.2196/14913
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Introduction

Borderline personality disorder is one of the most prevalent
personality disorders in clinical populations [1] and has
traditionally been considered difficult to treat [2]. There are a
range of structured psychotherapeutic interventions that are
considered effective in treating borderline personality disorder
[3-5] including dialectical behavior therapy [6,7]. While
dialectical behavior therapy is an evidence-based treatment for
borderline personality disorder, it has been acknowledged that
certain improvements such as reducing dropout rates and
improving clinical implementation would benefit treatment
effectiveness [8-10].

Advancement of and improved access to technologies such as
the internet and mobile apps have led to the examination of how
these technologies may supplement and improve the
effectiveness of psychotherapeutic interventions [11]. The use
of mobile-based interventions can have a number of advantages;
mobile-based interventions may facilitate access to
evidence-based treatment, enhance the potency of
psychotherapy, reduce stigma associated with psychotherapy,
enable users to work at their own pace, promote autonomy, and
flexibly integrate mental health interventions without local or
temporal boundaries into daily life [12-14]. A key component
of successful implementation of a mobile app regardless of type
of therapeutic intervention is user engagement [15].

Despite a number of potential benefits, there are also a number
of concerns such as hacking and the illegal use of personal data,
ensuring the quality of the therapeutic interventions that use
this technology, the identification and response to adverse events
and the impact of technological problems on clinical
management and duty of care within vulnerable populations
[14,16].

Dialectical behavior therapy is concerned with helping people
to increase their emotional and cognitive control through a
variety of techniques such as monitoring one’s mood and
implementing appropriate strategies in difficult situations. Being
able to access strategies outside of therapy in a range of
situations is an important component that is necessary to
facilitate therapeutic change. Thus, both active engagement in
treatment and a good therapeutic alliance are the underpinnings
of effective dialectical behavior therapy treatment. Engagement
can be a challenge in dialectical behavior therapy treatment and
several studies have noted dropout rates between 20 and 50%
[9.10]. Dropout from treatment has been associated with a higher
risk of self-injury and suicide within this population [17].

The integration of a mobile app into dialectical behavior therapy
treatment is congruent with the goals and techniques of
psychotherapy for borderline personality disorder. It is
hypothesized that the integration of an app into dialectical
behavior therapy treatment will facilitate the use of appropriate
therapeutic techniques and reduce dropout. A recent study on
dialectical behavior therapy found that using dialectical behavior
therapy skills less was linked to higher dropout from treatment
and that more frequent of use dialectical behavior therapy skills
was associated with less self-harm [17].

Currently, there are only a few studies that have examined how
mobile apps can be integrated into dialectical behavior therapy
treatment for borderline personality disorders [18-21]. Results
from these studies have indicated the potential feasibility of
using apps in dialectical behavior therapy treatment, but these
studies also concluded that further research was needed.

The aim of the study was to identify participant perspectives
on dialectical behavior therapy treatment and the use of a mobile
app as a tool to enhance and support this therapy. Specifically,
the study was designed to capture the experiences of participants
who used the app during their dialectical behavior therapy
treatment and their perceptions of using the app to facilitate
therapeutic goals in treatment.

Methods

Participants
Participants were recruited from two psychiatric outpatient
clinics located in Region Zealand, Denmark. Participants were
invited to participate in the study if they met the inclusion
criteria of a primary diagnosis of personality disorder (ICD-10
definition) and being able to participate in group treatment that
used a dialectical behavior therapy framework. Several groups
were used in order to capture a range of therapist, patient, and
group characteristics.

Treatment
Dialectical behavior therapy [7] has a solid evidence base that
demonstrates its effectiveness in treating personality disorders.
The therapy was initially developed to help patients with
self-injurious and suicidal behavior [7], but it has been adapted
for broader clinical application (such as for treatment in
emotional instability or substance abuse problems)[7].

Dialectical behavior therapy has its roots in cognitive behavior
therapy and focuses on changing unhelpful behavioral patterns
by acknowledging feelings, thoughts, and behaviors. The
primary dialectical principle in the therapy is that one needs to
accept circumstances while working toward change. Throughout
dialectical behavior therapy, people develop a range of skills
such as core mindfulness, distress tolerance, emotion regulation,
and interpersonal effectiveness. These skills help the individual
to identify and regulate their emotions, to increase their
self-respect, to increase their self-efficacy, and to reduce
behaviors such as self-injury [22].

Treatment in this study consisted of groups of 6 to 8 people
participating in 20 2-hour group sessions each week. Group
sessions combined psychoeducation, skills training,
self-reflection, and group discussion. Participants also attended
individual sessions with a therapist every fortnight in order to
discuss issues and to review progress. An important part of
treatment was recording mood and implementing skills (working
with relationships, regulating emotions, and building resilience
to cope with difficult situations) between weekly sessions.

Mobile App
The mobile app was developed by a company with extensive
experience in the design and implementation of e-health
solutions in psychiatry (Monsenso A/S). This organization has
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conducted clinical trials using mobile apps for both bipolar
disorder and depression [23]. The mobile app platform was
adapted from earlier research trials. The app was to be used as
an alternative to the traditional paper journal used in therapy.

Key elements from dialectical behavior therapy treatment were
adapted to the mobile app. These elements included
psychoeducation, the recording and monitoring of mood,
descriptions and implementation guidelines for a range of
cognitive behavioral strategies to deal with challenging
situations, and memos where a person could note their
experiences in situ. The app contained a range of functions that
could be accessed by the participant when he or she desired. A

Self-Assessment function allowed participants to input
information about their mood, behavior, sleep patterns, or any
other parameter they wished to monitor (Figure 1). Data were
summarized in graphical form and could be accessed using the
Visualization function. The Early Warning Signs and Triggers
functions allowed the participant to identify and note factors
that preceded emotional reactions or inappropriate behaviors.
These functions were often used in conjunction with the
dialectical behavior therapy Folder function (Figure 2) which
contained a range of strategies that could be used when
challenges were experienced. The Medicine function allowed
participants to create an overview of their medication and to set
reminders if they had difficulty with adherence.

Figure 1. Self-assessment function menu of the mobile app.
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Figure 2. Dialectical Behavior Therapy folder function with strategies.

Common aspects of mobile apps such as reminders (push
notifications) to complete daily monitoring were also
incorporated into the app. App functions were accessible in all
situations and the app was used as a support tool outside the
therapy sessions.

Information that was input into the app by the participants was
saved on a secure server that could be accessed by both the
person and their therapist. Information that was input over
several days or weeks could be summarized into graphs. These
visual summaries could be used to provide an overview of
symptom and mood fluctuations over time and to identify
specific situations that had been difficult for them for discussion
with the therapist in face-to-face appointments; information
stored in the app facilitated recall of these situations during
therapy sessions.

Design and Evaluation
The study was an open clinical trial where all participants
receiving dialectical behavior therapy group treatment were
invited to participate. Participants using the app completed an

evaluation questionnaire where they rated their satisfaction with
dialectical behavior therapy treatment, alliance with therapist,
perceived usefulness of the app, and usage of app between
sessions. Responses were rated using a 10-point Likert scale
ranging from 1-not at all helpful to 10-extremely helpful or
useful.

Descriptive data regarding diagnosis, gender, age, and previous
psychiatric treatments were collected. A subset of participants
were asked to participate in semistructured interviews where
they could describe their experiences using the app; a number
of general topics were covered and content was determined by
participants. An overview of the topics covered in the
semistructured interview and evaluation questionnaire is
presented in Textbox 1. Interviews lasted up to one hour, took
place at the psychiatric clinic, and were recorded on an iPad.
Written and verbal informed consent were obtained from each
participant. Two researchers who were experienced
psychologists and trained in the use of qualitative methods (SFA
and CJP) were responsible for conducting the interviews.
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Textbox 1. Topics covered in the semistructured interviews and in the evaluation questionnaire. DBT: dialectical behavior therapy.

Prompts and questions

Describe your attitudes and use of technology in your daily life.

Describe your experiences in DBT treatment.

Describe your relationship with your therapist.

How (if) has the app been integrated into DBT treatment?

How (if) has the app influenced your relationship with your therapist?

What features of the app (if any) were useful in treatment?

What difficulties (if any) where encountered using the app in treatment?

What improvements (if any) could be made to the app?

Interviews were transcribed verbatim and analyzed using
thematic analysis [24], which has been widely used for
identifying, analyzing, and reporting patterns (themes) within
qualitative data [25]. Two members of the research team (SFA
and CJP) independently identified main themes in each interview
and met afterward to reach consensus about main themes across
all the interviews. Themes that were identified from each of the
eight interviews were collapsed into main themes for each topic,
and it was noted how many participants endorsed each of these
themes. Quotes from participants that illustrate the themes were
identified and selected from the interviews. Data from the
evaluation questionnaire were summarized using descriptive
statistics.

This study used a mixed methods approach, where data from
questionnaires (quantitative) and interviews (qualitative) were
collected at the same time and then integrated in a concurrent
nested design [26]. An emphasis was placed on qualitative
information generated from the interviews as this captured user
experience more comprehensively, but quantitative data was
used in order to contextualize the themes that were identified
from the interviews.

Ethical Considerations
The study was approved by the national association for the
storage and analysis of health data (Datatilsynet j.nr.
2008-58-0020 16-000032, REG 135-2016). Written and verbal

consent were obtained from all participants involved in the
study. Participants were assigned a project number and all
information was stored under that number to ensure
confidentiality and anonymity.

Data Management and Storage
Data were stored and handled as confidential information in
accordance with Danish legislation for the protection of health
data (Datatilsynet j.nr. 2008-58-0020 REG 135-2016). Electronic
data were stored on a secure database administered by the
Region Zealand Information and Technology department.

Results

The study consisted of 4 dialectical behavior therapy treatment
groups that consecutively trialed the app over a period of 1 year.
All participants (N=24) in the treatment groups were asked to
complete an evaluation questionnaire and a subset (n=8) were
asked to participate in semistructured interviews. Most treatment
group participants also participated in the app evaluation (n=20);
the participants who did not complete the evaluation
questionnaire either could not be contacted (n=2) or did not
wish to participate in the evaluation (n=2). The majority of
participants were female (female: 19/20, 95%; male: 1/20, 5%).
Participants had a mean age of 28.9 (SD 6.7) years and 75%
(15/20) had been diagnosed with borderline personality disorder.
Table 1 provides a summary of the participant characteristics.
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Table 1. Characteristics of the participants using the app in dialectical behavior therapy treatment.

ValueCharacteristics of the participants (n=20)

28.9 (6.7)Age (years), mean (SD)

Gender, n (%)

19 (95)Female

1 (5)Male

Psychiatric Diagnosis and ICD-10a, n (%)

15 (75)Borderline personality disorder (F60.31)

4 (20)Mixed personality disorder (DF61.0)

1 (5)Anxious personality disorder (DF60.6)

Single or multiple diagnoses

11 (55)Single diagnosis

9 (45)Multiple psychiatric diagnoses (predominantly anxiety, depressive, or personality disorders).

aISD-10: International Statistical Classification of Diseases, Tenth Revision.

Table 2 contains a summary of the responses from the evaluation
questionnaire. The responses from the questionnaire indicated
that participants used the app 20.3 (SD 6.3) weeks during
treatment and indicated that participants perceived that treatment

was helpful, the alliance with their therapist was strong, the app
was helpful during dialectical behavior therapy treatment, and
their use of the app between sessions was moderate.

Table 2. Participant responses to the evaluation questionnaire about the app.

ResponsesQuestion content

20.3 (6.3)Weeks using app in treatment (weeks)

7.4 (1.6)How much has dialectical behavior therapy treatment helped (out of 10)a

7.2 (2.2)How useful was the app was in treatment (out of 10)

7.0 (2.3)How useful was the app in building an alliance with therapist (out of 10)

6.9 (2.4)How much the app has been used between sessions (out of 10)

aQuestions were rated on a Likert scale ranging from 1 = not helpful at all to 10 = extremely helpful.

The participants who were interviewed (n=8) were all female
(8/8, 100%), most of the women had been diagnosed with
borderline personality disorder (6/8, 75%), and more than half
(5/8, 63%) had multiple psychiatric diagnoses (other personality
disorders, anxiety disorders or ADHD). The majority of women
were aged between 25-35 years old and all the women had been
in contact with psychiatric services for at least 5 years. Thus,
the women interviewed were considered to have complex mental
health problems and had received a range of pharmacological

and psychosocial interventions prior to participating in
dialectical behavior therapy treatment.

Table 3 contains the results from thematic analysis of the
qualitative interviews. The main themes that were identified for
each topic and representative quotes from participants (quotes
that capture the essence of each theme) are presented. The main
themes were a positive perception of treatment and therapeutic
alliance, and that the app facilitated the access and
implementation of relevant dialectical behavior therapy
techniques during treatment.
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Table 3. Common themes and participant quotes from qualitative interviews.

Participant quotesMain themes (number of themes endorsed)Topics explored

“It is good idea as I have my mobile with me all the time” (participant 2)

“Using a phone is better than paper because it is easier to remember and
register” (participant 4)

Participants were comfortable using technol-
ogy in all aspects of daily life (7/8)

Positive attitudes about using an app in
treatment (5/8)

Technology needs to be personalized to a
person’s needs (3/8)

Attitudes toward using tech-
nology

“DBTa was great, I have learned lots of skills to use in my daily life, I am
more calm and I do not have such a bad temperament now” (Participant
4)

“ I have learnt about myself and I found out why I act in the way I do and
when I feel bad what I can do to make it better” (Participant 5)

Positive experience (7/8)

Treatment provided insight and skills to
cope with difficulties (6/8)

Experience of dialectical
behavior therapy treatment

“It (our relationship) has been really good, I have been to many psycholo-
gists where I wasn’t understood but I was told there is something wrong
with me. But now there was someone who finally understood me and
helped me develop another perspective of myself” (participant 4)

There was a good relationship where pa-
tients felt safe and understood (7/8)

Relationship with therapist

“It was really good because you are focused in another way. You are more
aware what can fool you and how you can use the skills you have learnt
(participant 1)

“As soon as discover I have used a skill, so could open the app and register
it. I didn’t need to remember I had used that skill” (participant 7)

It was easy to access when needed (5/8)Experience of using the app
in treatment

“I have more awareness of the specific skills that can help me if I am in
a situation that is difficult to cope with. If I had an argument with my
girlfriend, I could take a break and read in the app what I need here so I
don’t switch over to an old response” (participant 1)

“I can register my mood, feelings and one has notes where you can write
what you have done during the day and remember how you have used the
skills and how your mood has been” (participant 6)

The app was useful in recording mood and
use of skills (7/8)

The app was useful in recording reflection
(5/8)

Useful parts of app in dialec-
tical behavior therapy treat-
ment

“The app allowed my therapist to follow how I am going and to provide
support if required. It provided us with a common overview of what we
can examine and discuss together” (participant 6)

“The app helped me work better with better with my therapist as she could
quickly get insight into how I have been and we had more time to discuss
things that were important rather than I have to try and remember the all
difficulties I have had” (participant 8)

The app provided a common base and pro-
moted collaboration when examining and
discussing problematic situations (6/8)

The use of the app and im-
pact on relationship with
therapist

“I am more aware of the skills and it does not require so much effort to
take out my mobile phone discretely and use them” (participant 6).

“I can see what I have done hangs together with my feelings” (participant
3)

“I am aware of what skills I used yesterday and what I should use today”
(participant 4)

The functions of the app were easily acces-
sible (8/8)

It helped patients be more aware of treat-
ment issues inside and outside of therapy
(5/8)

Patients could access skills when they
needed them (5/8)

Advantages of using the app
in dialectical behavior thera-
py treatment

“The scroll function is irritating so it can take a long time to find the part
of the app you want” (participant 3)

“There are things on the app that are irrelevant” (participant 5)

“It can be hard to add your own notes and find them again” (participant
6)

The app should function without major

problems and ITb support should be avail-
able (6/8)

There are some technical challenges (2/8)
and lacks some flexibility (3/8)

Challenges using the app in
treatment

aDBT: dialectical behavior therapy.
bIT: information technology.

Discussion

Overview
The following study examined user perspectives of incorporating
an app into dialectical behavior therapy treatment for personality
disorders. Results from the qualitative interviews and
quantitative responses indicated that the majority of participants

were comfortable with using technology in their daily life, and
that they perceived the app as a positive addition to
psychotherapy. Dialectical behavior therapy treatment was
perceived as a positive experience, and many participants
highlighted that they had a good alliance with their treatment
provider. Many participants described feeling safe and
understood by their therapist. Thus, the context in which the
evaluation of the app took place was an environment where
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participants had a positive attitude toward psychotherapy and
technology.

Ease of Access and Facilitating Psychotherapy
Participant perception of the app based on in-depth interviews
was predominantly positive, and they highlighted how the app
was a useful tool in recording mood or behavior and for
accessing relevant skills to help with difficulties. There was a
clear perception that the app facilitated access to many aspects
of dialectical behavior therapy both in session and in the real
world.

Access to the app was facilitated by the fact that participants
always had their phone with them, and that using one’s mobile
phone in public is perceived as normal. Furthermore, accessing
material on the app did not require a change in behavior or
require them to remember to take something extra (for example,
a manual or notebook). Thus, the incorporation of dialectical
behavior therapy material on the mobile phone was built upon
existing habits.

The quantitative data from the questionnaires supported this
theme of accessibility to relevant information; 75% (14/20)
rated the app as very useful in dialectical behavior therapy
treatment. Interestingly, while the app was rated as useful, how
often (the frequency) participants accessed the app varied
greatly. Over half of the participants (12/20, 60%) stated that
they accessed the app a lot, but 15% (3/20) stated that they
accessed it sometimes, and 25% (5/20) responded that they
accessed it a little or not at all. People who did not access the
app often between sessions gave a variety of reasons such as
they did not have the energy to use the app, they could not see
the relevance, or they simply forgot to use it.

This considerable variation in usage despite a positive perception
of its usefulness highlights the importance of identifying factors
that facilitate or hinder engagement with the app. This issue is
particularly important given that engagement in treatment is
often linked to effectiveness. A recent review of cognitive
behavior therapy interventions using mobile apps also found
that despite positive ratings of the usefulness of an app, the
ratings did not necessarily reflect longitudinal engagement [24].

Promotion of Awareness and Reflection
A second prominent theme that was identified from the
interviews was that the app helped to increase awareness and
to facilitate reflection. This learning and reflection were
reinforced during individual sessions where therapists and users
would discuss the graphs generated by self-monitoring, and
outside the session where the use of push notifications
(reminders that were sent via mobile phone) helped users to
remember to record their mood and activities. Regularly
recording mood and reviewing the results generated by the app
with the therapist was perceived as useful and to support the
core components of dialectical behavior therapy treatment.

This theme of the app being a useful tool in therapy was
supported by the quantitative data where 70% (14/20) of
participants rated the app as very to extremely useful in
treatment and only one person rated the app as not useful at all.

Building Therapeutic Alliance
None of the participants perceived the app as having a negative
impact on the therapeutic relationship, in contrast to the concern
that technology may disrupt the therapeutic process. A key
theme identified from the interviews was that the use of the app
was actually perceived to promote better collaboration between
therapist and patient as users stated that it provided a common
source of information which could be used for in-depth
discussion.

Results from the questionnaires also supported the theme of
strengthening therapeutic alliance; 80% (16/20) felt it
contributed to building a good therapeutic alliance and only
10% (2/20) of participants felt it contributed very little or
nothing at all to the therapeutic relationship.

Furthermore, dropout rates from this intervention were under
10% which is significantly less than what is expected for
dialectical behavior therapy treatment within this population.
While the study design prohibits the conclusion that integration
of the app into dialectical behavior therapy treatment reduces
dropout rates, it does not appear that integration of an app into
dialectical behavior therapy treatment was associated with higher
dropout rates.

Technical Problems Can Result in Disengagement
Overall, participants were accepting of and comfortable with
integrating this mobile technology in their therapy and relatively
few disadvantages were identified. One participant highlighted
a technical problem regarding the app where it would freeze
when updating. This technical problem resulted in that
participant not using the app until the problem was rectified.
Several other participants commented on the importance of the
app functioning reliably and smoothly, and that technical support
should be readily available to quickly solve any problems that
arise.

The app functions that were most used by participants were
self-assessment, visualization, and the therapy folder with
strategies. General factors that influenced the frequency of use
of different functions were the perceived relevance of the
function, active use of the function during individual sessions,
and ease of use. Interestingly, a number of people noted their
desire to use the app varied depending on their mood where low
mood was associated with reduced use. A couple of people
commented that their motivation to use the app deceased over
time as they became familiar with its content.

None of the participants who were interviewed identified any
negative or harmful effects of using the app, but one person did
have general concerns about other people potentially accessing
or using personal data from the app. Overall, participants were
confident in the security of the data stored in the app, but they
were concerned that information could be accessed by people
other than those to whom they had given specific permission
to (such as the treating clinician). This perception of data
security was as a consequence of the highly personal nature of
some of the reflections stored in the memo function.
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Personalizing Functions May Increase Engagement
There were several suggestions to improve the app; the most
common was adaptation of the scroll function so the app could
remember where the user was when last accessing or registering
information. Another suggestion was to increase the flexibility
of the app by being able to personalize different functions (for
example, to be able to switch off some functions and to expand
others for streamlined access to the most frequently used
functions).

Finally, a subgroup of participants who had previously used the
written dialectical behavior therapy workbook (n=6) were asked
to reflect about using the app compared to the written manual.
The majority of this group (5/6, 83%) preferred using the app
over using the paper manual; they highlighted advantages of
the app such as portability, ease of access, and less chance of
losing information or worksheets. One participant suggested
that having both electronic and paper formats could be helpful
depending on the context. For example, this person preferred
using the paper manual when at home so they had access
detailed information and preferred using the app when not at
home as it was more portable and convenient.

Participant Engagement is Only Half the Picture in
Successful Implementation
While this study focused on user perspectives, it is important
to acknowledge the system in which the app was implemented.
The app was seen as a support tool for psychotherapy, and
therefore, the clinical staff also played an important role in the
integration of the mobile app into treatment. Staff were
responsible for introducing and teaching participants about app
functions, following up on data input by the participants, and
incorporating output from the app (for example, graphs,
summaries, and notes from participants) into therapy sessions.
Focus group interviews with clinical staff were conducted to
capture their perspectives as another part of the evaluation. Staff
highlighted the importance of receiving adequate training and
ongoing support throughout treatment so that they were
comfortable using the app with their clients. Furthermore, staff
stated there was the need for sufficient time to learn and
integrate the app meaningfully into clinical treatment. This
meant personnel needed to have a reduced caseload while
learning and integrating the app, thus support and approval from
their line managers was required.

Study Limitations
The study had a number of limitations. First, results were based
on a small sample of participants which is a common feature
of qualitative studies. As a result, it may be difficult to

generalize the findings to all people who receive dialectical
behavior therapy interventions for personality disorders. Second,
the study focuses on participant perception of the experience
of using the app; therefore, findings may not reflect actual
behavior. Future studies should incorporate sensor data and
daily monitoring information from the app to quantify actual
usage. This function was not available in this version of the app.
Finally, no information regarding symptoms, behavioral change
(for example, self-harm), or measurement of therapeutic alliance
was systematically collected in this study. Thus, it was not
possible to determine if using the app affected dialectical
behavior therapy treatment effectiveness. Future studies could
determine the efficacy of integrating an app into dialectical
behavior therapy using suitable study design.

Conclusions
Our study investigated participant experience of the integration
of a mobile app into dialectical behavior therapy treatment for
personality disorders. Participants had a positive attitude toward
the use of technology and perceived dialectical behavior therapy
treatment as useful in treating their mental health difficulties.

Qualitative and quantitative results indicated that the app was
widely accepted and used in treatment by participants.
Participants described that the content of the app was easily
accessible and often helped to facilitate self-monitoring and the
use of strategies and reflection techniques that were learned in
therapy sessions in the real world. While the app was seen as a
useful addition to treatment, usage of the app between sessions
varied indicating that engagement fluctuated. Given the link
between engagement and positive outcomes, further research
into factors that affect engagement with technology is needed.
There were relatively few disadvantages identified by users
although there were some suggestions to improve the design of
the app to increase its flexibility; this suggests personalized app
functions may warrant further exploration. The positive findings
from this study are in line with a recent review [27] that
highlighted the feasibility and acceptability of integrating
technology into clinical treatments for serious mental illness.

It is important to acknowledge that this evaluation does not
provide information on whether the integration of an app into
dialectical behavior therapy treatment had a positive effect on
treatment outcomes. The results suggest that an app could have
benefits and that further evaluation is warranted. Researchers
and clinicians should continue to collaborate with psychiatric
service users in to understand how technology can be
meaningfully integrated into psychotherapy in order to promote
engagement and to improve treatment outcomes.
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Abstract

Background: The coronavirus disease (COVID-19) has led to dramatic changes worldwide in people’s everyday lives. To
combat the pandemic, many governments have implemented social distancing, quarantine, and stay-at-home orders. There is
limited research on the impact of such extreme measures on mental health.

Objective: The goal of this study was to examine whether stay-at-home orders produced differential changes in mental health
symptoms using internet search queries on a national scale.

Methods: In the United States, individual states vary in their adoption of measures to reduce the spread of COVID-19; as of
March 23, 2020, 11 of the 50 states had issued stay-at-home orders. The staggered rollout of stay-at-home measures across the
United States allows us to investigate whether these measures impact mental health by exploring variations in mental health
search queries across the states. This paper examines the changes in mental health search queries on Google between March
16-23, 2020, across each state and Washington, DC. Specifically, this paper examines differential changes in mental health
searches based on patterns of search activity following issuance of stay-at-home orders in these states compared to all other states.
The participants were all the people who searched mental health terms in Google between March 16-23. Between March 16-23,
11 states underwent stay-at-home orders to prevent the transmission of COVID-19. Outcomes included search terms measuring
anxiety, depression, obsessive-compulsive, negative thoughts, irritability, fatigue, anhedonia, concentration, insomnia, and suicidal
ideation.

Results: Analyzing over 10 million search queries using generalized additive mixed models, the results suggested that the
implementation of stay-at-home orders are associated with a significant flattening of the curve for searches for suicidal ideation,
anxiety, negative thoughts, and sleep disturbances, with the most prominent flattening associated with suicidal ideation and
anxiety.

Conclusions: These results suggest that, despite decreased social contact, mental health search queries increased rapidly prior
to the issuance of stay-at-home orders, and these changes dissipated following the announcement and enactment of these orders.
Although more research is needed to examine sustained effects, these results suggest mental health symptoms were associated
with an immediate leveling off following the issuance of stay-at-home orders.
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Introduction

The 2019 novel coronavirus disease (COVID-19), a
symptomatically broad disease transmitted by human-to-human
droplets or direct contact, has been declared by the World Health
Organization to be an international crisis [1,2]. The rapid, largely
uncontrolled spread of COVID-19 has impacted every facet of
American life, calling for dramatic shifts in the social and
professional behavior of nearly 327 million people.

In the early phase of an outbreak, reducing physical distance
and interactions between individuals in a population is an
effective way of stopping or limiting disease spread [3]. In early
February 2020, the Centers for Disease Control and Prevention
recommended social distancing across the United States as a
strategy to prevent the rapid spread of COVID-19 and
subsequent overburdening of the health care system [4]. Despite
these and other measures, there has been an exponential spread
of COVID-19. During this time, a simulation model suggested
that only the most stringent social distancing interventions would
be effective at reducing the spread [5]. In the absence of federal
guidance, individual states have enacted varying degrees of
these recommendations. Such enactment has manifested in the
closure of schools and nonessential businesses and, more
recently, in the issuance of shelter-in-place notices and
stay-at-home orders in several states (hereafter referred to as
stay-at-home orders). Stay-at-home orders reflect the most
disruptive measure, resulting in a mass quarantine that restricts
individuals to their place of residence except for essential travel.
As of March 23, 2020, the following 11 states have issued these
orders: California, Connecticut, Delaware, Illinois, Louisiana,
Massachusetts, Michigan, New Jersey, New York, Ohio, and
West Virginia. Of these 11 states to announce stay-at-home
orders due to COVID-19, the stay-at-home orders for California,
New Jersey, New York, Illinois, and Washington had taken
effect as of March 23.

Although social distancing measures are necessary to protect
physical health, less is known about the impact of such measures
on mental health. A rapid review of the psychological impact
of quarantine found that such measures were associated with
high levels of psychological distress including posttraumatic
stress symptoms, confusion and anger, and high prevalence of
low mood and irritability [6]. The authors note that a lack of
clear communication from governments to their citizens may
heighten uncertainty, which could be a key driver of distress.
This suggests that clear governmental action may reduce
psychological distress. Nevertheless, none of the included
studies in the rapid review assessed psychological distress
immediately pre- and postenactment of a quarantine.
Consequently, longitudinal data regarding the potential changes
of mental health symptoms immediately before and after
implementations of stay-at-home orders is needed.

To date, many studies across the world have employed internet
search trends to study epidemiological changes in mental health
[7-14]. Nearly all of these published studies have found an
association between internet search behavior and real-world
mental health data, although the magnitude of this effect has
differed across studies. Specifically, studies have found robust
associations between suicide search queries and completed
suicide rates [7,10,12] with extremely high interrater reliability
(intraclass correlation coefficient [ICC]=0.98) between searches
using the term “suicides” and observed suicide rates [15]. Many
of these studies have also found links between mental health
search data and observed rates of life stressors, such as divorce
and unemployment [7,10,12]. These findings provide support
for using mental health queries as effective proxies for real
world mental health outcomes. They in effect “bridge the gap”
between internet search trends and epidemiological data,
allowing for important public health application to this large
corpus of readily available and easily accessible data.

This paper evaluated the impact of stay-at-home orders on
mental health search queries between March 16-23, 2020. This
work used Google Trends to quantify changes in search behavior
in the 50 states within the United States as well as the District
of Columbia (Washington, DC) with the goal of better
understanding the acute mental health impact of stay-at-home
orders amid COVID-19. Specifically, we sought to determine
whether stay-at-home orders were associated with increased
affective symptoms as might be suggested by theories related
to potential impacts of prolonged social isolation, or, in contrast,
whether there might be improved mental health from clear
government action rather than continuing to live in a state of
uncertainty caused by government inaction [16,17]. We
investigated the following research questions:

1. Would stay-at-home orders significantly alter the trajectory
of mental health search queries across time between March
16-23, 2020, in the United States, compared to states that
had not yet enacted stay-at-home orders?

2. Would the effects of stay-at-home orders on search queries
be isolated to specific symptom domains (eg, anxiety,
depression, suicide) or be consistent across symptom
domains?

3. Would the results of stay-at-home orders uniquely impact
search queries related to mental health symptoms or be
consistent with queries on physical health symptoms (both
related and unrelated to COVID-19)?

Methods

Google Trends
Google is the leading search engine, retaining a dominant market
share of all search traffic within the United States and
worldwide. Google Trends uses large-scale search volume and
allows users to download information about search volume for
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a given time and place. Google Trends is posted publicly, and
data can be downloaded directly through Google’s web portals
or through freely available software [18]. Google Trends
normalizes search data per search locale (in this case, per state).
Normalization occurs using the following process: each data
point is divided by the total search volume of the geography
and time range it represents to compare relative popularity; the
results are then scaled on a range of 0-100 based on a topic’s
proportion to all searches on all topics. Such normalization has
the effect of controlling for the total volume of internet use
across time. We used these normalized values as the outcome;

a positive upward trajectory of a given search term means that
term increased in relative frequency compared to other terms.
The data was obtained for each hour between 11 PM on March
16, 2020, and 10 PM on March 23, 2020, EST. This period was
chosen because we wanted to investigate the immediate time
trends before and after issuance and implementation of
stay-at-home orders. Orders were announced and implemented
for 11 states within this period of time. We did not examine
data prior to March 16 because Google Trends only reports
hourly data for up to 7 days prior. See Figure 1 and Table 1 for
a study timeline.

Figure 1. Timeline of stay-at-home order policy announcement (red) and implementation (blue).

Table 1. States with stay-at-home orders as of the date of data collection.a

Estimated IRc (per

100,000 people)d

Cumulative state in-

cidence (cases), nb
Day difference
(rounded)

Policy effect datePolicy announcement dateState

5.722670Thursday, March 19Thursday, March 19California

11.64153Monday, March 23, 8 PMFriday, March 20Connecticut

8.9872Tuesday, March 24, 8 AMSunday, March 22Delaware

10.212851Saturday, March 21, 5 PMFriday, March 20Illinois

26.012101Monday, March 23, 5 PMSunday, March 22Louisiana

11.17771Tuesday, March 24, noonMonday, March 23Massachusetts

13.313351Tuesday, March 24, 12:01 AMMonday, March 23Michigan

31.828440Saturday, March 21, 9 PMSaturday, March 21New Jersey

132.025,6652Sunday, March 22, 8 PMFriday, March 20New York

3.84431Monday, March 23, 11:59 PMSunday, March 22Ohio

1.2221Tuesday, March 24, 8 PMMonday, March 23West Virginia

aAll data represented as of March 24, 2020. Policy dates were taken from examination of state news reporting as well as local government websites.
bCumulative incidence (total cases) as of March 24, 2020, 1:14 PM EST [19].
cIR: infection rate.
dTotal state population based on 2020 census records.

Search Terms

Mental Health
We used the following search terms to examine common mental
health symptoms: “anxiety,” “depression,” “OCD”

(obsessive-compulsive disorder), “hopeless,” “angry,” “afraid,”
“apathy,” “worthless,” “worried,” “restless,” “irritable,” “tense,”
“scattered,” “tired,” “avoiding,” “procrastinate,” “insomnia,”
“suicidal,” and “suicide.” These mental health terms were
validated by prior research on mental health using Google
Trends [20]. We also adapted other terms that measure
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Diagnostic and Statistical Manual of Mental Disorders, 5th
edition affective disorder symptoms based on prior research
assessing rapid affective symptom changes, including
single-items to assess anxiety (both in terms of subjective
thoughts, including fear, tense, and restless, as well as avoidance
behaviors, including avoiding and procrastination), negative
thoughts (hopeless, worried), irritability (anger, irritable), fatigue
(tired), anhedonia (apathy), diminished ability to think or
concentrate (scattered), disturbed sleep (insomnia), and suicidal
ideation (suicidal, suicide) [21,22].

Physical Health Terms Unrelated to Known COVID-19
Symptoms
To determine whether changes in search trends were specific
to searches related to mental health, we contrasted mental health
symptoms to physical health symptoms that have no current
known association with COVID-19. The physical health
searches included: “abrasion,” “allergic,” “angina,” “apnea,”
“bleeding,” “blister,” “bruising,” “conjunctivitis,”
“constipation,” “discharge,” “earache,” “flatulence,” “fracture,”
“hemorrhage,” “incontinence,” “inflammation,” “itching,”
“lesions,” “rash,” “spasms,” “swelling,” and “syncope.” These
terms were used as prespecified falsification hypotheses to
provide useful control conditions to further ensure that
conclusions drawn were not an artifact of the methodology alone
[23].

Physical Health Terms Related to Known COVID-19
Symptoms
We also examined search queries for COVID-19 physical health
symptoms to determine whether the changes in mental health
symptoms related to stay-at-home orders were distinct from
changes in COVID-19 physical health symptoms. Consequently,
we also conducted searches on physical health terms among
known symptoms of COVID-19 including “bloating,” “blurry,”
“congestion,” “cough,” “coughing,” “croup,” “diarrhea,”
“dizzy,” “fainting,” “fever,” “pain,” “sneezing,” “strep,”
“stuffy,” and “vomiting.”

Analyses
The goal of the present analyses was to investigate change in
search trends across time. Consequently, it was important to
account for potentially nonlinear trends across time and account
for interdependence of observations. As such, the current
analyses used generalized additive mixed models (GAMMs).
GAMMs combine the features of models that allow predictors
to have a highly flexible relationship with the outcome so long
as the relationship has a smooth functional form (ie, is
continuous and differentiable) such as enabled by thin plate
regression splines and multilevel models that account for the
lack of statistical independence in the observations made on the
same units across time (see [24] for a review). Splines within
GAMMs were used as they allow the data to take on any smooth
functional form, but the models only allow nonlinearity in the
predictor-outcome relationship if nonlinearity would provide
the best fit to the data. We chose these methods over more
popular but less flexible approaches (eg, higher-order
polynomial transformations) because thin plate regression
splines better address the issue of number and location of the

knots. In particular, we made use of thin plate regression splines
that use an eigenvalue decomposition to pick the basis
coefficients that can explain the greatest variance. This is
advantageous as it does not require a researcher to choose knot
locations, thereby reducing subjectivity in modeling and
otherwise having optimal bases [25], and better accommodating
a higher number of predictors [26]. Notably, thin plate regression
splines have been shown to not overfit the data in the way that
other spline methods may [27].

We used the following model for each respective outcome:

Outcomei,j ~ s1(Timei,j) + s2(TimeSincePolicyi,j) *
StayAtHomePolicyi,j + u1,i + s3,i(Timei,j) (1)

Outcome represents each respective search term for state i at
time j; Time represents the number of hours since 11 PM on
March 16, 2020; TimeSincePolicy represents a time difference
variable between the observed time and when the
implementation of the stay-at-home policy began (defined to
be 0 if the policy had not been enacted); StayAtHomePolicy
represents a dummy variable representing 0 for when the policy
was not in place and 1 when the policy was in place. The terms
represent a smooth, thin plate regression spline, wherein the
term is allowed to have a linear or nonlinear relationship with
the outcome. However, nonlinearity is penalized such that data
will only become nonlinear if it results in a substantially greater
model fit. Note that u1 and s3 represent random effects, with u1

representing a vector of random intercepts of state and s3

representing a vector of random smooth slopes of the time trend
for each state (thus allowing a nonlinear random effect to
account for changes in each state). The default k (10) in mgcv
value was chosen for all analyses to balance smooth fitting with
computational time (as allowing a smooth spline for each
random effect is computationally expensive) [28]. The latter
seeks to estimate the search trajectory trend that would have
occurred for that state in the absence of it implementing a
stay-at-home policy. Thus, the primary term of interest is s2,
which estimates the effects of the stay-at-home policy
intervention as a deviation from the state-specific counterfactual
trend that would have occurred had there not been a
stay-at-home order issued.

Ethics
This paper was not considered human subjects research because
it used publicly available data, and as such was exempt from
human subject approval.

Results

Volume of Mental Health Search Queries Across the
United States
We estimated the total volume of search queries related to
mental health by comparing and using a reported value of search
terms from the Google Trends trending terms in the United
States for a given day, multiplying the normalized value of each
mental health term, and then dividing by the comparison term
with the known absolute increase value noted across the United
States. Based on this method, there were a total of 9,717,876
total searches on mental health from March 18 through March
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23, 2020, (we only calculated the total search volume beginning
on March 18 rather than March 16 as we were not aware of the
absolute search volume terms being reported until March 25;
the hour-to-hour measures reported in Google Trends only goes
back a total of 7 days). See Figure 2 for a breakdown of searches

per search term. Based on the average number of searches per
day between March 18-23, we estimated that approximately 13
million mental health search queries were conducted between
March 16-23.

Figure 2. This plot depicts the estimated total volume of searches between March 18-23, 2020, for each search term. OCD: obsessive-compulsive
disorder.

Mental Health Symptom Searches and Stay-at-Home
Orders
We found a significant association between queries involving
14 (of 19 total) mental health search terms and implementation
of stay-at-home orders (see Table 2 for a summary). Our results
showed nonlinear changes in 12 of these mental health
symptoms over time associated with the announcement of
stay-at-home orders. In particular, “afraid,” “anxiety,” “apathy,”
“avoiding,” “hopeless,” “insomnia,” “irritable,” “procrastinate,”
“restless,” “suicide,” “suicidality,” and “worthless” each showed

rapid increases in search queries several days prior to the official
enactment of the stay-at-home policies (see Figures 3 and 4 and
Supplementary Figures A1-A3 in Multimedia Appendix 1).
Moreover, each of these terms was associated with a leveling-off
effect approximately 2 days prior to the implementation of the
stay-at-home policy (ie, approximately the same time as the
stay-at-home policy was announced). For all but 1 of these 12
symptoms (ie, “avoiding”), the leveling off remained consistent
through the last day of data collection. Note that the terms
associated with the strongest changes in these trends were
“afraid,” “suicide,” “anxiety,” and “suicidal” (see Figure 2).
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Table 2. Changes in search behavior related to stay-at-home orders.a

P valuedFRef.dfcEDFbSearch term

<.00112.8463.9993.969Anxiety

.062.7652.0731.788Depression

.660.1891.0001.000OCDe

<.00114.5193.9553.791Hopeless

.191.7752.8302.612Angry

<.00116.1924.0004.000Afraid

<.00123.8701.0001.000Apathy

.0024.3493.9853.888Worthless

.261.2921.0001.000Worried

.0024.3143.9853.905Restless

.0024.1083.6873.450Irritable

.530.3991.0001.000Tense

<.00116.1231.0771.046Scattered

.0039.1131.0001.000Tired

<.0015.3012.8652.672Avoiding

.0057.0571.8001.556Procrastinate

<.00110.2093.9933.916Insomnia

<.00113.4463.9993.970Suicidal

<.00120.3144.0003.996Suicide

aThis table corresponds to the test of the term s2 in the model.
bEDF stands for the model estimated residual degrees of freedom, where 1 corresponds to a linear deviation from the time trend.
cRef.df refers to the number of model data minus the model degrees of freedom.
dSignificant values represent the difference between what would have happened in a state with a stay-at-home policy intervention and what would have
happened in the absence of that intervention.
eOCD: obsessive-compulsive disorder.
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Figure 3. This plot depicts the changes in search patterns relative to the orders going into effect. Negative time of stay-at-home values reflects the time
before the stay-at-home orders go into effect, and positive values reflect the time following the order going into effect. Note that in this plot, the
predictions are not normalized to show the magnitude of the effects. The centering performed here subtracts the actual value at 0 from the estimates of
this term. The escalation phase designates approximately 4 days prior to the stay-at-home orders going into effect. The interruption phase spans between
approximately 4 days and 0 days before the orders go into effect, and the new normal phase represents the times the 5 days after orders go into effect.
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Figure 4. This plot depicts the standardized changes in search patterns relative to the orders going into effect. Values are normalized to reflect the
relative change in these searches across time. Negative time of stay-at-home values reflect the time before the stay-at-home orders go into effect, and
positive values reflect the time following the order going into effect. Values are standardized to show the relative pattern of the effect. The escalation
phase designates approximately 4 days prior to the stay-at-home orders going into effect. The interruption phase spans between approximately 4 days
and 0 days before the orders go into effect, and the new normal phase represents the times the 5 days after orders go into effect.

Non-COVID-19 Physical Health Symptom Searches
and Stay-at-Home Orders
In contrast to the mental health terms (where 14 of the 19
symptoms evidenced significant changes related to stay-at-home
orders, 12 of which were associated with significant leveling
off), only 7 of the 22 nonrelated physical health symptoms
demonstrated changes over time related to the timing of
stay-at-home orders (see Supplemental Table A1 in Multimedia
Appendix 2). Of the 7, only 2 of these symptoms demonstrated
a leveling-off effect (ie, flatulence and discharge). In addition,
the effects of these symptoms were notably later and less
extreme than those of the mental health symptoms (see
Supplementary Figures A4 and A5 in Multimedia Appendix 1).
Taken together, this suggests that the extreme leveling off
associated with mental health symptoms was not replicated in
the non-COVID-19 physical health symptoms.

COVID-19 Physical Health Symptom Searches and
Stay-at-Home Orders
Likewise, in contrast to mental health symptoms, only 6 of the
15 COVID-19 symptoms were significantly related to
stay-at-home orders (see Supplemental Table A2 in Multimedia
Appendix 2). Of these 6 symptoms, only 2 symptoms (fever
and pain) were increasing before the initiation of the
stay-at-home order, and they leveled off after the order was
officially in place (see Supplementary Figures A6 and A7 in
Multimedia Appendix 1). Note that the findings of the
COVID-19 physical health symptoms continue to suggest that
stay-at-home orders appear to more saliently impact mental
health compared to COVID-19–related physical health.
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Discussion

This paper investigates the consequences of stay-at-home
policies to prevent the spread of COVID-19 on changes in
mental health symptom searches. The analysis is based on more
than 10 million mental health Google searches within the United
States. The results suggested that there were large shifts in
mental health symptom searches linked to stay-at-home orders
between the period of March 16-23, 2020. Particularly, the
results indicated that topics related to anxiety (ie, fear, anxiety,
avoiding, restlessness, procrastination), negative thoughts about
oneself and the future (ie, hopelessness and worthless), sleep
disturbances (ie, insomnia), and suicidal ideation (ie, suicide,
suicidal) were each associated with dramatic increases prior to
stay-at-home orders being announced with subsequent and
considerable leveling off during these periods, approximately
the same time as the stay-at-home orders were announced and
enacted.

Notably, with few exceptions, these patterns were relatively
unique to mental health search behaviors and not characteristic
of other physical health conditions more broadly, thereby
providing evidence to suggest that the largest changes were
associated with mental health symptoms rather than COVID-19
symptoms across this short time frame. The consistency of these
findings and their applicability to mental health domains
highlights that they are likely not an artifact of the study
methodology but rather reflect differences in search behaviors
resulting from stay-at-home policy announcements and
implementations.

Suicidality was one of the symptoms most greatly impacted by
these stay-at-home orders. Importantly, prior studies have found
robust associations between local Google suicide search queries
and completed suicide rates [7,12], with extremely high
interrater reliability (ICC=0.98) between searches for suicides
and observed suicide rates [15]. Moreover, the early observed
increase in “suicide” searches corroborates media reports that
suicide calls have been increasing during the COVID-19
outbreak in the United States [29]. Thus, the current findings
may point toward emerging evidence that stay-at-home orders
may have immediately, at least temporarily, mitigated suicide
risk. Although this research may point toward potential
relationships between stay-at-home orders and actual suicide
rates, research regarding observed suicide rates should be
conducted to determine whether these patterns hold when
examining actual suicide rates before any conclusions can be
reached.

The current observation of rapid rises in anxiety symptom
searches before the announcement of stay-at-home orders
mirrors the trends of high prevalence rates of generalized anxiety
disorder during the COVID-19 outbreak in China [30].
Nevertheless, the flattening of anxiety symptom searches suggest
that the announcement and enactment of stay-at-home orders
may have had an immediate effect on altering this rising
trajectory, preventing further fears and unrest given known
governmental action. Notably, the trends observed affirm prior
research in China, which suggests that more clarity and action
regarding precautionary COVID-19 measures leads to greater
calming and lower levels of anxiety [16]. This highlights the
importance of reducing uncertainty to foster mental health
following disasters [24]. In turn, the societal impacts of
governmental interventions in ameliorating the increase of
anxiety during the COVID-19 pandemic is corroborated.

Notably, although these stay-at-home orders may have helped
to flatten the staggering curvilinear increase in mental health
symptom searches prior to the enactment of stay-at-home orders,
the trend was not one in which these symptoms significantly
decreased. Rather, the search rates remained relatively stable
across the first days of a stay-at-home order going into effect.
Certainly, more research will be needed to examine the
long-term effects of these stay-at-home orders, especially given
that longer quarantine orders have been associated with
increased posttraumatic stress symptoms in prior work [31].

This study has many strengths. First, this study is the first known
study to investigate the immediate impacts of stay-at-home
measures during a pandemic on mental health. Second, having
analyzed over 10 million search queries related to mental health
across 1 week, the scope of the study methodology in examining
mental health is unprecedented in size. Third, we were able to
contrast the pre-post changes from these stay-at-home orders
in contrast to other states in the same country to show deviations
from the general pattern. Fourth, we isolated that these mental
health terms were unique to mental health trajectories within
the same time span by comparing the searches to changes in
non-COVID-19–related and COVID-19–related physical
symptoms.

Despite the study’s many strengths, the study also raises
unanswered questions. Perhaps the greatest question is whether
or not the flattening of these surges in mental health symptom
searches is short-lived or if long-term stay-at-home orders will
result in an abiding dampening of these symptoms. Thus, more
research is needed to extend these findings to study the impacts
of both COVID-19 and governmental responses to COVID-19
during this unprecedented time.
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Abstract

Background: The coronavirus disease (COVID-19) is expected to have widespread and pervasive implications for mental health
in terms of deteriorating outcomes and increased health service use, leading to calls for empirical research on mental health during
the pandemic. Internet-based psychological measurement can play an important role in collecting imperative data, assisting to
guide evidence-based decision making in practice and policy, and subsequently facilitating immediate reporting of measurement
results to participants.

Objective: The aim of this study is to use an internet-based mental health measurement platform to compare the mental health
profile of community members during COVID-19 with community members assessed before the pandemic.

Methods: This study uses an internet-based self-assessment tool to collect data on psychological distress, mental well-being,
and resilience in community cohorts during (n=673) and prior to the pandemic (two cohorts, n=1264 and n=340).

Results: Our findings demonstrate significantly worse outcomes on all mental health measures for participants measured during
COVID-19 compared to those measured before (P<.001 for all outcomes, effect sizes ranging between Cohen d=0.32 to Cohen
d=0.81. Participants who demonstrated problematic scores for at least one of the mental health outcomes increased from 58%
(n=197/340) before COVID-19 to 79% (n=532/673) during COVID-19, leading to only 21% (n=141) of measured participants
displaying good mental health during the pandemic.

Conclusions: The results clearly demonstrate deterioration in mental health outcomes during COVID-19. Although further
research is needed, our findings support the serious mental health implications of the pandemic and highlight the utility of
internet-based data collection tools in providing evidence to innovate and strengthen practice and policy during and after the
pandemic.

(JMIR Ment Health 2020;7(6):e20696)   doi:10.2196/20696
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psychological measurement; positive mental health; resilience; mental health; psychological distress; internet; COVID-19;
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Introduction

Background
The advent of the coronavirus disease (COVID-19) and the
widespread (social) control mechanisms implemented around
the world are expected to lead to significant deterioration in
mental health in the wider community; however, the magnitude
of the damage is unknown [1,2]. The impact of the pandemic
on health systems, the worsening economy and associated high
rates of unemployment, the widespread social restrictions and
quarantining, and the constant presentation of confronting news
messages from the media are unprecedented challenges for
communities and the mental health of its members [3-6].

It is crucial to thoroughly assess the potential community mental
health consequences of the pandemic and gain insight into local
data on mental health outcomes, as a shift in the mental health
profile of the community will have short- and long-term
consequences for health services, policy makers, and society in
general. In addition to their ability to improve the psychological
assessment process in general [7-9], internet-based measurement
of mental health outcomes can play an important role in
gathering data to inform policy and practice during and after
the pandemic [10]. Such measurements inherently possess the
ability to collect data on a large scale and facilitate immediate
reporting on user mental health status, which ultimately can
enhance participant mental health literacy and stimulate
help-seeking behavior [11].

This is particularly relevant in light of the reduced ability and
opportunity to conduct traditional assessments and screening
for mental illness during COVID-19 as a result of physical
distancing protocols. There is an important role to play for
internet-based measurement of the general distress and
well-being profile of the community, which is more suitable
for online testing compared to assessment of specific disorders
or severe mental illness. Higher rates of community distress
and significant deterioration of positive and adaptive states of
mental health—mental wellbeing and resilience—can signal
the immediate and long-term presence of mental illness in the
wider population [12-14]. As such, they are key indicators of
the deterioration of mental health in the general community.

The Australian Context
As of the June 2, 2020, Australia had a total of 7204 confirmed
cases of COVID-19, resulting in 103 deaths (1.4% death rate)
[15]. The first reported case of COVID-19 in Australia was on
January 25, 2020, in Victoria [16]. The Australian Government
Department of Health [17] reported that cases peaked in March,
and since April, the number of identified cases have remained
relatively low. Of the states and territories within Australia, on
June 2, 2020, New South Wales had the highest number of
COVID-19 cases (3104 cases), followed by Victoria (1663
cases), Queensland (1059 cases), Western Australia (591 cases),
South Australia (440 cases), Tasmania (228 cases), Australian
Capital Territory (107 cases), and Northern Territory (29 cases)
[18]. To put these numbers in perspective, rates in Australia are
approximately 282 per 1 million compared with 5184 in the
United States, 4009 in the United Kingdom, and 3848 in Italy
[19].

In an attempt to flatten the curve of COVID-19 in Australia,
the Australian Government began to slowly introduce lockdown
measures. On February 1, 2020, travelers from mainland China
were required to self-isolate for a period of 14 days from the
date they left China, but widespread societal measures were not
considered. Early March 2020 saw the rise of panic buying in
supermarkets, and, through the rest of the month, the federal
and state governments established progressively tighter
lockdown restrictions, including limiting social gatherings and
nonessential travel, and lockdowns of gyms, bars, restaurants,
and schools [20]. Other nonessential workplaces instructed their
staff to work from home where possible. With the exception of
minor incidents, the rules on restrictions were generally followed
by the Australian population, despite its flow-on effects resulting
in many thousands of people losing their livelihoods, as well
as resulting in large-scale social change and restrictions of
freedom.

This Study
The impact of the COVID-19 pandemic in Australia has had a
serious impact on a community and societal level. As a result,
it could be expected to negatively impact mental health
outcomes in the wider community, not simply limited to those
directly affected or exposed to the illness. Therefore, it is
important to quantify the local impact of the pandemic on
community mental health outcomes, data that can feasibly be
gathered using internet-based tools and methods. This study
investigates the mental health outcomes of Australian
community members accessing internet-based mental health
assessment and psychological skills training during COVID-19
in comparison to cohorts of people engaged in these services
prior to the pandemic.

Methods

Participants and Recruitment
Participants were adults who engaged with services offered by
the South Australian Health and Medical Research Institute
(SAHMRI) Wellbeing and Resilience Centre, based in Adelaide,
Australia. The center provides internet-based measurement of
mental health and well-being, and delivers general psychological
skills training to the general community, with the aim of
improving mental health and well-being.

Participants recruited during COVID-19 (hereafter, COVID-19
group) registered to participate in the study from March 29,
2020, onwards, well into the period of social restrictions in
Australia, which occurred mid-March. Recruitment was
conducted via two weblinks. The first was from the generic
website of the Wellbeing and Resilience Centre, where people
could find mental health resources and register for a free
evidence-based mental health and well-being measurement. The
second is a website that provides information about free online
psychological skills training called the Be Well Plan, where
participants could preregister and complete the same mental
health and well-being measurement offered on the first website,
prior to commencing the training.

Participants from the comparator cohort were adults who
participated in mental health and well-being measurement and
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training between February 2019 and February 14, 2020, a month
before social restrictions were implemented and when incidence
of COVID-19 in Australia remained low. The first comparator
cohort (general [GEN] group) consisted of participants who
either took part in a group-based psychological skills training
that was offered prior to COVID-19 or registered via the generic
SAHMRI website for a free well-being measurement.
Participants for the training included individuals from the public
or people recruited for specific projects, for example, training
provision to workforces. Participants from those projects were
not community members reaching out on their own accord (ie,
their employer may have directed them to participate), which
meant their motivation could have been different to the
COVID-19 cohort. This led to the creation of a second
comparator cohort (help-seeking [HELP] group), consisting of
individuals from the general population who engaged in the
training or measurement of their own volition.

After registration, all participants completed the measurement
online via internet-enabled devices (approximately 10-15
minutes to complete). The measurement captured basic
demographic information (ie, gender, age, employment, and
study status) to keep questionnaire burden low. After completing
the measurement, participants were automatically provided with
their individual scores and an individualized online report that
explained the results and provided information about subsequent
options to improve their mental health, as well as information
on mental health services in case of immediate need.

Outcome Measures
The measurement included items assessing psychological
distress associated with symptoms of depression and anxiety,
as well as positive (mental well-being) and adaptive (resilience)
states. Psychological distress was measured using the Depression
Anxiety and Stress Scale-21 items (DASS-21) [21]. The
DASS-21 offers reliable cut-off points for symptom severity
(ie, “mild,” “moderate,” “severe,” and “extremely severe”
symptoms). Analyses were conducted using total scores for
each of the three domains; internal consistencies for depression
(α=.92), anxiety (α=.84), and stress (α=.86) were good.
Well-being was measured using the Mental Health Continuum
Short-Form (MHC-SF) [22]. The MHC-SF is a valid and reliable
measure of mental well-being, providing both a continuous
measure of three key domains of well-being (hedonic,
eudaimonic, and social well-being), as well as a “diagnosis” of
overall well-being into “flourishing” or high well-being,
moderate well-being, and “languishing” or low well-being.
Internal consistency was assessed on the summed total score of

all 14 items (α=.94). An additional well-being measure was
used to specifically capture satisfaction with life. The
Satisfaction With Life Scale [23] is a universally accepted
measure, demonstrating high internal consistency (α=.91).
Adaptive states were measured using the Brief Resilience Scale
(BRS) [24]. The BRS conceptualizes resilience as an outcome
and is a well-accepted tool to gain insight into resilience, with
cut-offs for low, normal, and high resilience. Internal
consistency was high, α=.88.

Data Analysis
Independent samples t tests and chi-square tests were conducted
to investigate demographic differences between groups.
Differences between groups were assessed using multivariate
analysis of variance to test for an overall difference between
conditions and subsequent analyses of variance to test for
differences in each dependent variable. Covariates were entered
to control for any baseline differences between the groups in
the analyses. Given that all dependent variables were moderately
correlated, a Bonferroni correction for multiple comparisons
was employed, using an alpha level of =.008. Listwise deletion
was employed to handle missing data. The previously mentioned
measurement cut-offs were used to determine whether
participants were “healthy” compared to participants who
demonstrated distress or at-risk scores; healthy participants
referred to high levels of well-being, normal levels of resilience,
and no symptoms of distress in any of the three domains.

Results

The COVID-19 group consisted of 673 participants, while the
control cohorts consisted of 1264 participants and 340
participants from the GEN group and HELP group, respectively.
Demographic characteristics of the cohorts are reported in Table
1. There were less males in the COVID-19 sample compared

to the two control cohorts (χ2
2=194.1, P<.001), and the average

age in the COVID-19 cohort was marginally higher

(F2,2274=3.56, P=.03, η2
partial=0.003). A significant difference

also existed in the proportion of participants employed

(χ2
2=243.1, P<.001), as the COVID-19 cohort consisted of more

unemployed participants. Finally, there were significantly less
people studying in the GEN group compared to the other two

cohorts (χ2
2=243.1, P<.001) in each sample. As a result, age,

gender, study, and employment status were controlled for in
the subsequent analyses.
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Table 1. Demographics.

HELPe (n=340)fGENc (n=1264)dCOVID-19a (n=673)bDemographic

42.6 (11.8)42.7 (11.4)44.8 (14.7)Age (years), mean (SD)

198 (58)583 (46)437 (65)Gender (female), n (%)

36 (11)30 (2)168 (25)Unemployed, n (%)

53 (16)46 (4)107 (16)Studying, n (%)

aCOVID-19: coronavirus disease.
bThe COVID-19 cohort consists of participants recruited in March and April 2020.
cGEN: general.
dThe GEN cohort consists of participants engaging in mental health training and measurement during February 2019 to February 2020.
eHELP: help-seeking.
fThe HELP cohort is a subset of the general cohort, which consists of users who reached out to the service on their own accord (as opposed to being
invited as part of a specific project).

There was a significant multivariate difference between the
three samples on all outcome measures (Pillai V=0.17,

F2,2268=35.66, P<.001, η2
partial=0.06; refer to Table 2 for means

and SDs for all outcome variables). Subsequent univariate
analyses indicated a significant difference between the cohorts

on depression (F2,2268=93.8, P<.001, η2
partial=0.051), stress

(F2,2268=47.8, P<.001, η2
partial=0.066), anxiety (F2,2268=108.8,

P<.001, η2
partial=0.031), well-being (F2,2268=28.8, P<.001,

η2
partial=0.017), life satisfaction (F2,2268=44.2, P<.001,

η2
partial=0.020), and resilience (F2,2268=150.5, P<.001,

η2
partial=0.075). Tukey post-hoc comparisons indicated that the

COVID-19 cohort showed significantly worse outcomes
compared to both control cohorts on depression, stress, anxiety,
well-being, life satisfaction, and resilience (Table 2). No
differences between the two control cohorts were found for
general well-being, life satisfaction, depression, and anxiety.
The GEN group differed significantly from the HELP group in
stress and resilience, with the HELP group showing worse
outcomes.

Table 2. Means and SDs for the COVID-19 and control cohorts.

GEN vs HELPCOVID-19 vs HELPCOVID-19 vs GENHELPe,f, mean
(SD)

GENc,d, mean
(SD)

COVID-19a,b,
mean (SD)

Variables

P valueCohen dP valueCohen dP valueCohen dg

.060.15<.0010.48<.0010.628.05 (8.63)6.79 (8.52)12.69 (10.56)Depression

<.0010.28<.0010.40<.0010.6712.48 (8.66)10.14 (8.29)16.11 (9.48)Stress

.300.09<.0010.35<.0010.445.84 (6.67)5.22 (6.60)8.41 (8.01)Anxiety

.810.04<.0010.370<.0010.3347.85 (12.59)47.35 (12.98)42.87 (14.30)Well-being

.080.14<.0010.32<.0010.4322.93 (6.11)23.80 (6.55)20.86 (6.98)Life satisfaction

<.0010.49<.0010.33<.0010.813.40 (0.81)3.82 (0.90)3.13 (0.81)Resilience

aCOVID-19: coronavirus disease.
bThe COVID-19 group consists of participants recruited in March and April 2020.
cGEN: general.
dThe GEN group consists of participants who engaged in mental health training and measurement during February 2019 to February 2020.
eHELP: help-seeking.
fThe HELP group is a subset of the general cohort, which consists of users reaching out on their own accord.
gEffect sizes were calculated using Cohen d, where 0.2 is a small effect, 0.5 is a medium effect, and 0.8 is a large effect.

Finally, the study investigated the proportion of participants
that displayed problematic scores on at least one of the outcomes
(ie, the proportion of participants with mental health problems).
The COVID-19 cohort displayed a significantly higher
proportion (n=532/673, 79%) of participants reporting
problematic mental health outcomes, compared to the GEN

(n=657/1264, 52%; χ2
2=135.78, P<.001) and HELP cohort

(n=197/340, 58%; χ2
2=49.88, P<.001).

Discussion

Our findings suggest a significant deterioration of mental health
profiles for general community members engaging with mental
health services during COVID-19 compared to before the global
pandemic. All indicators of psychological distress as well as
indicators of mental well-being and resilience were significantly
lower, providing evidence to indicate the pervasive short-term
mental health impact of the pandemic and the heightened risk
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of mental illness onset in the future for the general community
[1,25].

The psychological impact of the COVID-19 pandemic observed
in this study aligns with emerging global research and research
into previous pandemics and disasters—research that largely
focuses on distress and mental illness. Rajkumar [26] conducted
a review of the literature related to mental health and the
COVID-19 pandemic, indicating that elevated levels of anxiety,
depression, and stress were the most common psychological
reactions to COVID-19. Although this study did not investigate
the exact mechanisms underpinning the psychological distress,
the review also identified editorials and commentaries describing
the potential mental health impacts of the pandemic, drawing
from previous disease outbreaks. Unpredictability, uncertainty,
severity of the diseases, social isolation and loneliness,
misinformation, and economic impacts were cited among the
factors most likely associated with the increased psychological
distress [27,28]. Similar results on psychological distress were
found in the context of the Korean Middles East respiratory
syndrome outbreak [29], in medical staff following the Ebola
outbreak in African nations [30], and in the severe acute
respiratory syndrome–related coronavirus outbreak in Taiwan
[31].

The impact of pandemics or lockdowns on positive and adaptive
mental health states such as mental well-being has been
researched far less than the impact on psychological distress;
however, several determinants of mental well-being are impeded
during the lockdowns. The clearest impact of the lockdown is
on personal agency and autonomy, key determinants of
psychological well-being and self-determination theory [32,33].
Recent research has validated the importance of loss in agency,
showing that it may have a significant impact on levels of life
satisfaction [34]. Physical activity is another strong determinant
of mental well-being and distress, and a protective factor against
psychological distress, which has been impacted by
COVID-19–related restrictions [35]. The closure of gyms,
sporting clubs, public parks, and recreational areas may have
contributed to the results observed in this study [36]. Other
important drivers of well-being [37] that were affected, and
therefore can play a role in explaining the results found here,
include spirituality and interpersonal relationships—as a result
from places of worship, restaurants, bars, and universities
closing—the loss of purpose or meaning in life due to financial
distress or loss of employment, significant changes to lifestyle
such as homeschooling children, and social isolation and
loneliness to name a few.

The significant levels of distress in the current cohorts of
Australian community members are alarming. First, they flag
a deterioration of mental health profiles among the general
nonclinical population, suggesting an urgent need for prevention
or early intervention to improve mental health and well-being,
and equip people with resources to better cope in times of
adversity [25]. Mental well-being is a known protective factor
from psychological distress and mental illness [14,38]; therefore,
the deterioration in mental well-being is a cause for concern for
the mental health in the mid- and long-term of the pandemic.
Second, it is likely that levels of distress among people with
mental disorders are even higher, pointing to an urgent need for

local research and subsequently intervention when this is
confirmed.

The HELP cohort was, on average, less resilient and experienced
higher levels of stress compared to the GEN control cohort. The
HELP cohort was constructed to lower the impact of bias
between the COVID-19 group and the control group, as both
the HELP and the COVID-19 cohorts proactively engaged with
the services on their own volition. The results found in the study
however make intuitive sense. Specifically, it can be expected
that individuals suffering from increased levels of stress in their
lives will seek out mental health service offerings to alleviate
their stress. We further expect to see individuals low in
self-reported levels of resilience (the measure of resilience used
here focuses on feeling resilient to cope with stressful times
[24]) to seek out the program to increase their self-perceived
resilience. Taking these findings into account further highlights
the impact of COVID-19 on participants mental health, as the
COVID-19 cohort significantly deviated on all outcomes from
the HELP cohort.

The results need to be placed in the Australian context, where
the impact of COVID-19 has been less severe compared to
countries in Europe or the United States and social control has
been less restrictive. Furthermore, although the participants in
this sample were seeking out mental health services, they most
likely largely represented a nonclinical community sample.
Significant levels of psychological distress were observed in
participants, which may indicate the presence of mental
disorders in some of the participants; the current findings should,
however, not simply be generalized to demonstrate the impact
of COVID-19 on people with (severe) mental disorders [39].

A silver lining to these results can be found, as the pandemic
has triggered significant interest in mental health, and signs of
acceleration and innovation in the way we measure and support
mental health can already be seen; for example, increased access
to electronic health apps for mental health [40,41]. The
measurement used in this study was freely accessible via
internet-enabled devices and resulted in an immediate,
individualized report for the participants. Improving access to
internet-based services can act as an important complement to
face-to-face measurement methods, as it may reduce barriers
to seeking help [42]. Harnessing internet-based innovations in
mental health service provision can stimulate wider mental
health reform and help strengthen services for the entire
population, regardless of the presence of (severe) mental
disorders [43]. This is particularly important in relation to access
to mental health services for vulnerable groups. The results
here, for instance, suggest that unemployed people are reaching
out for help with their mental health, which, in light of the mass
unemployment recorded around the world, has important
implications for mental health care services resourcing across
the spectrum [44].

A number of areas, highlighted by our findings, will provide
fruitful avenues for future research. First, although we have
shown that COVID-19 had a detrimental impact on participant’s
mental health in general, understanding specifically the effects
that COVID-19 may exert on people already experiencing a
mental illness is important [1]. This pandemic may have
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compounded the issues already faced by a proportion of the
population, particularly those who are the most vulnerable;
understanding this interaction is the first step to providing more
effective help to at-risk and mentally ill people in the community
while facing adversity. Second, our findings suggest that the
COVID-19 pandemic, as a whole, was detrimental to
individuals’ mental health. However, our findings were unable
to disentangle the specific mechanisms of decreased mental
health during this pandemic. For instance, was social isolation
the primary driver of decreased mental health, was it the loss
of economic certainty, or was it caused more so by fear induced
by media reporting? Future in-depth research of which
determinants underpin the mental health impact of pandemics
is required (eg, the role of social determinants of health [45]).
Third, research and intervention aimed to improve psychological
resilience may prove an economical way to improve community
coping with large scale negative events. Future research on the

mental skills that foster psychological resilience will enable the
promotion of positive mental health in general and during
widespread negative events [46], such as a pandemic, thus
reducing the negative psychological impact of these events on
the community.

In summary, more research is needed, particularly in monitoring
the long-term consequences and determining the clinical impact
of COVID-19 in different populations. This study is limited in
its use of generic outcomes and its cross-sectional design. This
means that more rigorously controlled studies are essential to
capture the complexity of mental health amid a global pandemic.
Our findings, however, demonstrate the utility of internet-based
psychological measurement and contribute valuable data to
equip stakeholders with evidence to further understand the
considerable negative consequences of the COVID-19
pandemic—results that can be used to intervene and prevent
amplification of its impact on community mental health.
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