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Abstract

Degspite the fact that direct-to-consumer (DTC) genetic ancestry testing (GAT) has been available for two decades, thereisalack
of evidence-based guidance for clinicians who may work with patients who raise the topic of DTC-GAT. Although DTC-GAT
accounts for the majority of the DTC genetic testing marketplace, it has received less attention than health-related testing from
scientific and clinical communities. Importantly, however, from our personal experience, patients have been raising the topic of
DTC-GAT in clinical encounters, including psychotherapy sessions. In this viewpoint, we present two cases of patients seen by
two of the authors to raise awareness of this issue. We describe the implications of DTC-GAT for patients and clinicians, offer

recommendations, and suggest future directions.
(IMIR Ment Health 2020;7(11):€23596) doi:10.2196/23596
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Background

Two Case Examples

At atime when approximately 1 in 13 Americans have utilized
direct-to-consumer (DTC) genetic testing [1], we writeto raise
awareness of thelack of evidence-based clinical guidancerelated
to, and empirical studies within the clinical literature of DTC
genetic ancestry testing (GAT). Although 1 in 13 may be an
overestimate as it does not likely account for customers who
purchase more than one GAT kit from different companies, it
is clear that GAT has attracted interest from a significant
proportion of the population. GAT accounts for the mgjority of
the DTC genetic testing marketplace but has received less
attention from clinical and scientific communities than
health-rel ated testing. Thisis concerning because patientsbring
up DTC-GAT inclinica encounters, as we demonstrate in two
clinical case examples herein.

http://mental jmir.org/2020/11/623596/

RenderX

Patient 1 is a Hispanic-American male veteran in his mid-60s
who was attending psychotherapy to manage unwanted anger.
Sessions consisted of teaching mindfulness and emotion
regulation skills. Upon discussion of hisvaluesand future goals,
the patient identified a desire to have a better understanding of
his family of origin and reported interest in undergoing
DTC-GAT. The clinician probed the patient’s meaning-making
of receiving ancestry results; he reported interest in making
sense of “why | behave in certain ways,” and feeling closer to
hisfather. Helater sought guidance from the clinician regarding
whether to utilize DTC-GAT. The clinician reviewed the
available literature on the clinical impacts of DTC-GAT, which
was minimal, as well as the risks and benefits reported in
popular news media. Ultimately, the veteran and clinician
engaged in a collaborative discussion in which the clinician
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worked to ensure consideration of both risks and potential
benefits, while also focusing on the veteran's own personal
values and motivations for considering DTC-GAT.

Patient 2 is a White, non-Hispanic male veteran in his mid-50s
with ahistory of severe mental illnesswho, during hiscognitive
behavioral therapy, disclosed having recently found his
biological mother through DTC-GAT. After years of searching
for her and growing up as the only adopted child in a family
that “couldn’t be more different” than him, he described his
mood as “over the moon.” After reconnecting, he and his
biological mother began having daily phone calls; he reported
having always felt lonely, but that he never understood what
these feelings were related to until he reconnected with her. He
noted considering theimplications of DTC-GAT for hisidentity,
autobiographical narrative, and mental health. He chose not to
connect with his biological father for these very reasons, as“ he
may have been the one who gave me up.” Without relevant
clinical guidance available, the clinician worked on helping the
patient see links between thoughts, emotions, and behaviors
with respect to this situation.

These case examples reflect clinical interactions showcasing
pre- and post-DTC-GAT timepoints. Patient 1 requested
clinician guidance on whether to utilize DTC-GAT, whereas
Patient 2’sDTC-GAT experiencewasintegrated into treatment.
Together, these cases call attention to the need for clinician
preparedness to engage in conversation with patients regarding
DTC-GAT.

Implications for Patients and Clinicians

It isperhaps unsurprising that DTC-GAT would come up inthe
clinical setting such as within the scope of psychotherapy.
Indeed, it is natural for people to want to search for and
understand their origins [2,3], and in today’s world of
technology and connectivity, individual s haveturned to available
information-gathering resources such as DTC-GAT and
companies’ online socia network platforms to do so [3].
Unfortunately, for clinicians who seek to provide guidance to
patients on thetopic of DTC-GAT, including risks and benefits,
little evidence-based guidanceis available. The therapist in the
first case example above raised the following topics with the
patient, which have been discussed in the scientific literature
and popular media: (1) privacy concerns and use of data by
for-profit companies or researchers; (2) unexpected findings
(eg, misattributed paternity); and (3) lack of consistency in
ancestry results due to differences in DTC-GAT company
approachesto sequencing and reference pool s used for ancestry
estimates. The patient's own underlying motivations and
attitudes toward testing were explored and were a focus of the
conversation. Ultimately, the therapist utilized a motivational
interviewing framework, which iscommonly used for avariety
of health behaviors and decision-making in clinical settings.
Thisresulted in the creation of a decisional balance [4], which
involved constructing alist of the risks and benefits, tailored to
the patient, which he could use to ultimately make the best
decision for himself.

In the second case example, the therapist incorporated the
DTC-GAT results the patient had shared into cognitive
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behavioral therapy, creating space for him to explore his
reactions to the DTC-GAT emotionally, cognitively, and
behaviorally. The therapist also took this opportunity to educate
herself on the mental health implications of DTC-GAT by
discussing it openly with the patient and consulting with
colleagues.

Ethical Guidance for Clinicians

Applicableethics codesfor psychologists and physiciansinclude
the five general principles of the American Psychological
Association’s Ethical Principles of Psychologists and Code of
Conduct (*Ethics Code”) [5] or the nine principles of medical
ethics from the American Medical Association's Code of
Medical Ethics [6]. Both sets of principles are relevant for
working with patients who raise the topic of DTC-GAT and
have substantial overlap in their messages.

First, clinicians are to make relevant information available to
the patient for decision-making. In the first case, the clinician
took steps to raise critical topics related to DTC-GAT such as
privacy, learning new and possibly unexpected information,
and the falibility of results. These points of conversation are
not unlike those a clinician might be expected to raise in the
scope of other clinical testing or assessments with patients.
Second, clinicians are to recognize the boundaries of their
competence, be transparent about any deficits, and seek out
additional consultation and resources as needed. Clinicians are
to strive for accuracy, honesty, and truthfulness, providing
information grounded in scientific research whenever possible.
For instance, for many DTC-GAT takers, results may be purely
informational, but for certain individuals or subgroups of people,
theresultsmay be“ geneal ogically disorienting” [7] (eg, apatient
learns of new or unexpected ancestral information) or
emotionally distressing [8,9] (eg, new information calls oneto
guestion presumed ethnic/racial identities and is negatively
internalized).

Next, clinicians have a duty to consider the welfare of other
potentially affected individuals, communities, and the public
more generaly. Ultimately, clinicians have a duty to their
patients and should respect a patient’s autonomy and
decision-making. Clinicians should striveto help patients make
the best decision for themselves and their unique situations. If
a patient has decided to pursue or has completed DTC-GAT,
asin the second case example, clinicians should be prepared to
work with the patient to process any new or unexpected
information brought to light by the testing results, and their
potential impacts on the test-taker and their biological or chosen
families, for example. This would aso require clinicians to
bring to awareness and actively work on any of their own
assumptions or biases that may become relevant as the patient
discovers new aspects of their ancestry and possibly renegotiates
parts of their identity.

Recommendations and Future Directions

First, we recommend surveying clinicians to determine the
prevalence of DTC-GAT—related discussions in clinical
encounters. The cases described above suggest patient-initiated
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interest and discussion of DTC-GAT; however, it is unclear at
this time how common these occurrences might be. We also
recommend empirical study of the short- and long-term
psychological and behavioral impacts of DTC-GAT, including
health care utilization and health-rel ated decision-making. Little
research has been conducted in this area, despite the fact that
DTC-GAT and related topics are being raised in health care
settings with expectations that clinicians are in a position to
help patients navigate them, as highlighted by the two cases
described herein. Genetic testing might disproportionately
impact some patients such as those who are adoptees, egg or
sperm donor—conceived, or who have learned of misattributed
paternity. For these subgroups in particular, the stakes are high
as testing could reveal and open access to biological family
members or provide new genetic-rel ative family health history
[10]. These discoveries could prompt a patient to initiate a new
interpersonal relationship, as was the case with the patient in
the second case example, who reconnected with his biological
mother. It is also not hard to imagine how such results could
impact a patient’s future medical encounters (eg, testing for
BRCA mutations or Lynch syndrome) if a patient discoversthat
their family history warrants this.

Second, we recommend training and education related to
DTC-GAT and similar technologies for clinical psychologists,
psychiatrists, and other psychotherapists, in addition to
physicians, generally. Onetopic to focuson, for instance, might
be test limitations such asthe potential for variability in results
from different companies[11,12], inaccurate or unreliableresults
[12,13], and suboptimal company practices [14]. Research has
been performed to identify gaps in physician knowledge and
preparednessfor discussing DTC genetic testing generally [15],
and as a result, has spurred movement toward integrating
communication of genetic- and genomic-related information
and data within medical genetics education and training. The
same cannot be said for mental health providers such asclinical
psychologists. This represents a critical gap as patients in
therapy often see their therapists more frequently than their
physicians (eg, on aweekly or biweekly basis); typically have
longer sessions (ie, 45-90 minutes) than physicians with room
for lengthy discussions; seek out therapy to discusstopicsrelated
to identity, family, and health-related matters that often
perpetuate or coexist alongside mental health concerns; and are
oriented to examine their thoughts, emotions, and behaviors. In
sum, the therapy setting is rife with opportunities to explore a
patient's beliefs and desires related to DTC-GAT, and the
information they might seek to learn from it.
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Third, contingent on empirical findings from the first
recommendation, we might suggest the American Psychiatric
Association consider integrating questions about DTC-GAT
into one of the supplementary modules of the Cultural
Formulation Interview (CFl) [16]. The CFl is a tool used by
clinicians to ensure they are considering the intersections of
culture and identity to elicit the patient’s own attitudes of cause,
context, support, coping, help-seeking, and barriers related to
their treatment-seeking and outlook on clinician-patient
relationships. The CFI’s supplementary modules are optional
resources for assessors who might elect to probe additional
aspects of identity, perspectives, or beliefs. Specifically, the
CFl may benefit from inclusion of an optional question and
probe in one of the supplementary modules (eg, Cultural
Identity; Coping and Help-seeking) such as: “Have you ever
engaged in or thought about doing genetic testing like an
ancestry or health testing kit (eg, Ancestry.com, 23andMe) to
better understand your identity, family, or health? If so, how
has that experience impacted you?’ Asaresult, clinicians may
be able to get a better sense of patients’ attitudes toward and
potential experienceswith DTC-GAT and other genetic testing.
Importantly, however, given the potentially high-stakes issues,
some of which have been described in thisviewpoint, clinicians
should also useclinical judgment in weighing the possiblerisks
and benefits of introducing thetopic of DTC testing to apatient.
A disclaimer indicating some of the high-stakes issues
surrounding DTC-GAT could be hel pful to includefor clinicians
who may never have considered them, and could help guide
clinician-patient conversations.

Conclusion

AsDTC-GAT hasdrastically grown in popularity, has become
more affordable, and is increasingly more integrated into
mainstream society (ie, kits are now sold at local pharmacies
inthe United States), test-takers have expanded from the “ early
adopters’ or “worried well” toindividualsfrom all walksof life
who sometimes have important and sensitive reasons for
engaging in DTC-GAT (ie, finding biological parents). Patients
will continue to bring up DTC-related topics (eg, GAT) and
clinicians must be prepared to engage in these types of
conversations [12]. The review of professional ethics and the
three recommendations outlined above are possible first steps
in better preparing clinicianswho are at thefrontlinesin offering
support to these patients.
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Abstract

Background: Approximately 10%-15% of children struggle with different socioemotional and psychological difficulties in
infancy and early childhood. Thus, health service providers should have access to mental health interventionsthat can reach more
parents than traditional face-to-face interventions. However, despite increasing evidence on the efficacy of internet-based mental
health interventions, the pace in transferring such interventions to health care has been slow. One of the major suggested barriers
to this may be the health personnel’s attitudes to perceived usefulness of internet-based interventions.

Objective: The purpose of this study was to examine health professionals’ perceived usefulness of internet-based mental health
interventions and to identify the key areas that they consider new internet-based services to be useful.

Methods: Between May and September 2018, 2884 |eaders and practitioners of infant and child health services were recruited
to a cross-sectional web-based survey through the following channels: (1) existing email addresses from the Regional Centre for
Child and Adolescent Mental Health, Eastern and Southern Norway, course database, (2) an official mailing list to infant and
child health services, (3) social media, or (4) other recruitment channels. Respondentsfilled in background information and were
asked to rate the usefulness of internet-based interventions for 12 different infant and child mental health problem areas based
on the broad categories from the Diagnostic Classification of Mental Health and Developmental Disorders of Infancy and Early
Childhood (DC:0-5). Perceived usefulness was assessed with 1 global item: “How often do you think internet-based self-help
programs can be useful for following infant and child mental health problems in your line of work?” The answers were scored
on a4-point scale ranging from O (never) to 3 (often).

Results: The participants reported that they sometimes or often perceived internet-based interventions as useful for different
infant and child mental health problems (scale of 0-3, all means>1.61). Usefulness of internet-based interventions was rated
acceptable for sleep problems (mean 2.22), anxiety (mean 2.09), and social withdrawal and shyness (mean 2.07), whereas
internet-based interventions were rated as less useful for psychiatric problems such as obsessive behaviors (mean 1.89),
developmental disorders (mean 1.91), or trauma (mean 1.61). Further, there were a few but small differences in perceived
useful ness between service leaders and practitioners (all effect sizes<0.32, all P<.02) and small-to-moderate differences among
daycare centers, well-baby clinics, municipal child welfare services, and child and adolescent mental health clinics (all effect
Sizes<0.69, all P<.006).

Conclusions: Internet-based interventions for different infant and child mental health problems within services such as daycare
centers, well-baby clinics, municipal child welfare services, and child and adolescent mental health clinics are sometimes or often
perceived as useful. These encouraging findings can support the continued expl oration of internet-based mental health interventions
as away to improve parental support.

(IMIR Ment Health 2020;7(11):€15149) doi:10.2196/15149
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Introduction

Background

Children aged 0-5 years depend on their relationship with their
primary caregiver for survival and devel opment. The main task
of the parents during these years is to be socialy and
emotionally available, identify and understand their child's
needs, and respond to his or her needs appropriately [1]. For
most parents, these parenting skills are intuitive. However,
during the many and frequent developmental shiftsinthechild's
early years of life, most parents will find some to be more
challenging than others. Children may struggle with different
socioemotional and psychological difficulties such as sleep
problems [2], excessive crying, or aggressive behavior, which
present opportunitiesfor unhealthy developmental pathwaysin
children, which in turn can affect the parent-child relationship,
including increased risk of neglect and violence. These are
problems that the child may carry with him or her into
adolescence and young adulthood. Therefore, primary
prevention and early intervention in terms of parental support
or training programs, wherein the purpose is to strengthen
parenting and parent-child relationship and ensure children’s
right to care and protection may be highly beneficial for
preventing early life difficulties turning into longer lasting
problems such asmentadl illnessand their potential consegquences

3.

Epidemiological research with children younger than 3 years
islimited, but afew studies have indicated prevalence rates of
10%-15% of subclinical/clinical symptoms of mental health
disorders [4,5]. These prevalence rates seem to increase from
the age of 3 years, as it is estimated that 15%-20% of older
children have a reduced functioning due to symptoms most
commonly associated with anxiety, affective, and behavioral
disorders [6]. Approximately 7%-8% of preschool and
school-aged children have symptoms that are compatible with
apsychiatric diagnosis at the time of examination [7,8].

Systematic reviews have shown that face-to-face parenting
interventions can be effective for children with severe
attachment problems[9] and internalizing [10] and externalizing
problems[11]. However, to effectively reach many parents and
potentially target a broader range of problems, it is necessary
to exploit the inherent characteristics of modern technology
such as the internet that has a high reach at low cost.
I nternet-based interventions can also help reduce geographical
and social inequalities in health care by providing web-based
accessfor patientsto health treatmentsin remoteand rural areas
that may lack treatment options and trained health care
providers. Internet-based interventions can reach many parents,
are in line with their preferences for self-help, have few side
effects and high response rates, and can increase the capacity
of health care professionalsand cover some of thelack of trained
personnel [12].

There have been relatively few studies on internet-based
parenting programs among families with children aged 0-3
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years. Meta-analytic  studies suggest that digita
cognitive-behavioral programs can be effective for children
from the age of 3 years and upwards for targeting depression
and childhood anxiety [13,14], disruptive behaviors [15], and
somatic conditions [16]. It is therefore reasonabl e to think that
digital interventions may be useful for children younger than 3
yearsaswell. However, there are saveral barriersto the adoption
of new treatments by professionalsinto their daily practice and
few available and accessible e-mental health solutions [17].
Increased availability of e-mental health solutionsitself can be
positive for health personnel’s knowledge and acceptability of
digital solutions[18]. However, thisis unlikely to be sufficient
for uptake and sustained use. In addition to the availability of
new digital services, one of the mgjor barriers to their uptake
isclinicians' attitudes [17,19].

Attitudes and acceptability toward information technology,
conceptualized as perceived usefulness, has, over the years,
been one of the major determinants of usage intentions[20,21].
Researchers have proposed and tested several modelsto explain
and predict user acceptance and use of information technol ogy.
In 2003, Venkatesh et a [21] integrated elements from these
acceptance modelsto create the Unified Theory of Acceptance
and Use of Technology (UTAUT), whichidentifies4 key factors
(ie, performance expectancy, effort expectancy, socia influence,
and facilitating conditions) and 4 moderators (ie, age, gender,
experience, and voluntariness) related to describe the processes
underlying the development and change of attitudes toward
digitally delivered interventions primarily in organizational
contexts. There are several similar constructs pertaining to user
acceptance identified in other models, hence, the term
“performance expectancy” is used interchangeably with
“perceived usefulness” These similar concepts confirm from
different angles that perceived usefulness plays an important
part in forming users' attitudes or behavioral intentions.

Despite limited research on child health practitioners (and
parental) user acceptance and opinions of e-menta health
services, there are still a few studies available; one of these
studies showed that obstetricians may be skeptical toward the
use of eHealth solutions[22]. However, child and youth mental
health workers seem cautiously positive [23,24], particularly
in the prevention and treatment of mild-to-moderate mental
health problems [24,25]. Furthermore, previous research has
shown that leadership and different leadership styles may also
have an impact on the adoption and perceived usefulness of
technology [26,27]. Thus, it is necessary to consider perceived
usefulness from the perspective of different professionsghealth
care services for young children and professional roles (eg,
practitioners vs leaders), which, to the best of our knowledge,
has not been previously studied directly. In summary, it is
therefore important to examine health professionals' perceived
usefulness of e-mental health programs and identify the key
areas in which they consider new e-mental health services to
be useful.
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Aims of This Study

Theaim of this study wasto examine how often health personnel
in prenatal, infant, and child health care services for children
younger than 5 years would find internet-based parent support
interventions useful for different target groups and problem
areas. More specifically, we wanted to examine if there are
differencesin the perception of the usefulness of e-mental health
intervention between leaders, middle managers, and practitioners
and among daycare centers, well-baby clinics, municipal child
welfare services (CWS), and child and adolescent mental health
clinics (CAMHYS).

Methods

Study Design and Participants

This study was conducted as a cross-sectional web-based survey
and approved by the Norwegian Centre for Research Data[28].
We aimed to assess the views of all types of infant and child
health practitioners. Participants who were 16 years or older
wererecruited either through any of thefollowing channels: (1)
existing email addresses from the Regional Centre for Child
and Adolescent Mental Health (RBUP), Eastern and Southern
Norway, course database, (2) an official mailing list to infant
and child health services, (3) social media or (4) other
recruitment channels (ie, national labor unions). Administrative
staff was excluded from this study.

We extracted 5050 unique email addresses from the course
database at the time of recruitment based on participation in
supplementary education and courses for leaders and clinical
staff working with parents and children younger than 5 years.
Owing to ethical considerations, participants who registered in
the course database before January 2013 and with a private
email address were not invited to participate in the study
(1448/5050, 28.7%). This was in line with Norwegian ethical
codes. Thus, 3602 (71.3%) unique and eligible participants
received a study invitation.

The official mailing list [29] contained 7345 unique official
email addresses to relevant infant and child mental health
services. These included the leaders and clinical staff in the
following primary care services: (1) municipal services (n=590),
(2) state CWS (n=22), (3) daycare centers (n=5627), (4) family
counselling services (n=59), (5) district medical officers
(n=190), (6) leading public hedth nurses (n=247), (7)
municipality psychologists (n=108), and (8) educational and
psychological counselling services (n=89). The following
secondary care serviceswere also included: leadersand clinical
staff in CAMHS (n=178) and maternity wards in hospitals
(n=20). Finally, 215 email addresses wereto other services (eg,
private practices and low-threshold services).

Participants were also recruited by promoting the study in 14
relevant Facebook groupswith atotal of 16,555 group members.
These were, however, not unique members (ie, a participant
may be a member of more than one group). In addition, 3
national labor unions, that is, the Norwegian Midwife
Association, Norwegian Association for Clinical Pedagogy, and
the Norwegian Psychologist Association were contacted by
mail or telephone and encouraged to send study information
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and consent to its member list per email or promote the study
on their website.

Data Collection and M easures

The web-based questionnaire was devel oped by 3 experienced
researchersfollowing literature studies and an interdisciplinary
discussion with other staff members working at RBUP. The
guestions were self-developed and subsequently pilot tested
independently by 6 health care professionals sampled from our
intended study population prior to data collection to ensure face
validity. Their feedback did not lead to any changes to the
included questions, but the length of the questionnaire was on
the verge of being unacceptable. We, therefore, tailored the
survey such that participants did not have to complete questions
about infant and mental health problems they rarely worked
with, as this was considered meaningless and annoying.
Consequently, we could only afford to include brief measures
and we tailored the survey according to 12 different mental
health conditions.

Data were collected between May and September 2018 using
the survey platform Confirmit. All infant and child health
practitioners working with children younger than 5 years who
were able to complete the survey in Norwegian were eligible
for the study. Practitioners were provided with written
information explaining the purpose of the study and that
participation was voluntary. Informed web-based consent was
obtained from all participants. After providing informed consent,
participants completed the web-based questionnaire, which
took, on average, 20 minutes. If no web-based consent was
provided, the potentia participants could not access the
web-based questions. Participants who did not respond to the
study invitation after consenting to participate received up to 2
reminders (ie, 1 per week).

First, participants were requested to fill in background
information (ie, age, sex, and education). Then, based on the
broad categories from the Diagnostic Classification of Mental
Health and Developmental Disorders of Infancy and Early
Childhood (DC:0-5; [30]), respondents were asked to indicate
which of the following 12 different infant and child mental
health problemsthey worked with: (1) parent-child relationship
and attachment problems, (2) developmental delays, (3)
dysregulation, (4) behavioral problems, (5) social withdrawal
and shyness, (6) sleep problems, (7) developmental disorders,
(8) breastfeeding and eating problems, (9) anxiety, (10) trauma
(developmental and physical), (11) depression, and (12)
obsessive behaviorsand disorders. Sensory processing disorder,
which is a category in DC:0-5, was not included in our list
because the disorder islittle known and widespread in services
and requires specialized services. In addition, we pulled out
behavioral difficultiesand socia withdrawal/shyness: behavioral
difficulties because it is subsumed under “Mood disorders’ in
DC:0-5 and social withdrawal/shyness because it is considered
a gateway disorder to other disorders and something many in
the Norwegian health care system are trained to look for.

Participantswho indicated that they “never” or “rarely” worked
with one or several of these mental health problems or that a
mental health problem was “not relevant” for their work did
not receive any further questions about the perceived usefulness
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of internet-based parenting interventions for that particular  written introduction, defining and explaining the practical use

problem. Thereafter, respondents were presented with a brief

of self-directed internet-based interventions (see Textbox 1).

Textbox 1. Brief textual information about internet-based interventions adapted and translated from Norwegian.

Experience and knowledge of internet-based self-help programs

Internet-based interventions are often developed by researchers and clinicians and usually consist of 6-12 weekly consultations. In web-based
guidance, parents learn about the challenges they face, do exercises, and receive weekly homework. Interactive content is used and standard
internet technology is used.

The content is based on recogni zed theories and methods in psychology that are often used by professionalsin their work with pregnant women,
parents, and children. One of the most common approaches is cognitive behavioral therapy, but psychodynamic and other approaches are also
used.

Internet-based self-help programs do not require any prior knowledge or expertise. You will be trained for 2-4 days and receive guidance from
qualified personnel with expertise within the relevant problem area. The guidance takes place over time and as needed.

Your task as a professional is to support the parents in carrying out the web-based program and solving challenges along the way (eg, low
motivation and adaptation of tasks and exercises to the family's own situation). Everything takes place either on the internet or in combination
with consultations and is included as part of the ordinary service offering. With web-based guidance or treatment, you will use an average of

10-20 minutes per family per consultation.

«  Please answer the following questions based on the information you have now received about internet-based self-help programs.

Perceived usefulness of internet-based parenting interventions
was assessed with 1 global item: “How often do you think
inter net-based self-help programs can be useful for following
infant and child mental health problemsin your line of work?”
derived from the global usefulnessitemsin the usefulnessscale
in the Technology Acceptance Model (ie, “I would find
WriteOne useful in the MBA program” [20]) and Performance
Expectancy scale in the UTAUT (ie, “I find mobile internet
useful in my daily life” [21]). The answers were scored on a
4-point scale and coded as (0) “never,” (1) “rarely,” (2)
“sometimes,” and (3) “ often.” Therewasalso a“Not sure/l don't
know” category. We defined a score =2 on any of the mental
health conditions asbeing perceived as*“ useful” by practitioners
and leadersherein. Thejob level was assessed with the question:
“Check the description that best fitsyour current position.” The
answers were coded as (1) “top manager (eg, service leader),”
(2) “middle manager (eg, team leader or project leader),” (3)
“practitioner (eg, caseworker or therapist),” and (4) “other”
(ie, self-employed).

Information on service was assessed from the question: “Where
doyouwork?” Responseswere coded into 5 health care services:
(1) “daycare centers,” (2) “well-baby clinics,” (3) “municipal
CWS” (4) “CAMHS” and (5) “other services’ (ie, private
practice or neonatal intensive care unit).

Statistical M ethods

Descriptive analyses were applied to summarize participant
characteristics, missing data, and scores of perceived usefulness
for different infant and child mental health problems, including
means and standard deviations for continuous variables and
frequency counts and percentages for categorical variables.
Participants who did not complete the survey, that is, those who
had one or more missing datawere counted as missing and were
compared against those who provided complete data
Participants with missing data were analyzed using chi-square
and independent sample two-sided t tests for categorical and
continuous data, respectively.
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Participants in the “Other” category were excluded from
analyses at job level. The number of participants identifying
neither as a top-level, mid-level manager, or practitioner was
too low for any comparisons and not of main interest for our
research purposes (13/2884, 0.5%). Participants categorized as
working in “other services’ were not included in comparisons
of services on perceived usefulness (481/2884, 16.7%). First,
other services consisted of a wide range of primary and
secondary care services, thereby making any meaningful
comparisons practically impossible. Second, wewere primarily
interested in differences between daycare centers, well-baby
clinics, municipal CWS, and CAMHS, as stated in the aims of
thisstudy. A one-way between-groups analysis of variance was
conducted to explore the impact of leaders and practitioners,
and daycare centers, well-baby clinics, municipal CWS, and
CAMHS on perceived usefulness of internet-based parenting
interventions for different infant and child mental health
problems. The data set was assessed for skewness and kurtosis,
and a histogram was plotted for outcome variables to check
whether they had a normal distribution. All variables were
within acceptabl e range. Posthoc compari sons using Bonferroni
correction were used to investigate differences between job
level and services. Effect sizes were calculated for systematic
differences and expressed as Cohen d, which were interpreted
as small (0.2), medium (0.5), and large (0.8). The statistical
package SPSSversion 23 (SPSS Inc) was used for all statistical
analyses.

Results

Participant Characteristics

A total of 2884 infant and child health |eaders and practitioners
provided their consent to participatein this study and responded
to the web-based questionnaire. Norway has 18 counties as of
2018. Wereceived responses from each county, with the fewest
responses from Finnmark (36/2884, 1.3%) and the most
responsesfrom Odo (379/2884, 13.2%). This proportion reflects
the population in these counties according to Statistics Norway
(2019; ie, 1.4% and 12.7% of the population lived in Finnmark
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and Odlo during the study period, respectively) [31]. The
characteristics of the study population are presented in Table
1. Participants were primarily middle-aged women who had
attended college or university for 1-3 years. In addition, most

Starksen et al

participants reported working in daycare centers, whilethe | east
number of participants reported working in CAMHS. Most
respondents were practitioners;, however, 29.3% (844/2884)
were top-level managers.

Table 1. Characteristics of the infant and child health leader and practitioner population in this study (N=2884).

Characteristic of the health care professionals Values Missing data?, values
Sex, n (%) 2(0.1)
Male 187 (6.5) N/AP
Female 2605 (93.4) N/A
Age (years), mean (SD) 46.1 (10.0) 5(0.2)
College/University education (years), n (%) 1(0.0)
<1-3years 1969 (68.3) N/A
>4-5 years 914 (31.7) N/A
Services, n (%) 57 (2.0)
Daycare center 1215 (42.1) N/A
Well-baby clinic 701 (24.3) N/A
Municipal child welfare service 321(11.1) N/A
Child and adolescent mental health clinic 109 (3.8) N/A
Other services 481 (16.7) N/A
Job level, n (%) 94 (3.3)
Top manager (eg, service leader) 844 (29.3) N/A
Middle manager (eg, team leader or project |eader) 653 (22.6) N/A
Practitioner (eg, caseworker or therapist) 1280 (44.4) N/A
Other 13(0.5) N/A

8Parti cipants who did not complete the survey, that is, those who had one or more missing data were counted as missing.

BN/A: Not applicable.

Missing Data

Missing data for participants background characteristics are
reported in Table 1 above. All respondents were required to fill
in demographical data; however, not all respondents received
questions about the perceived usefulness of internet-based
interventions for al child problems, as explained above.
Responses to usefulness were thus conditional in “ sometimes”
or “often” working with the respective infant or child mental
health problems. Thisalso meansthat each respondent received
avarying number of mental health problemsfor the assessment
of the usefulness of internet-based parenting interventions,
which partly explainsthe lesser number of participants used for
the analysesin the subsequent tables shown below. Importantly,
these were not defined as missing. Only respondents who did
not complete all questions were defined as study dropouts. The
analysis showed an association between missingness and job

level (X5°=13.27, P=.004). Fewer middle managers (169/653,

25.9%) dropped out from the study than practitioners (387/1280,
30.2%) and top managers (271/844, 32.1%). There were no
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systematic differences in missingness, neither for sex, age,
education, or health service (all P>.08).

Over all Perceived Usefulness of | nternet-Based
Interventions

Participants were asked to indicate how often internet-based
parent support interventions could be useful for 12 different
infant and child mental health problems. Our results showed
that the majority of practitioners and leaders reported that they
“sometimes’ or “often” perceived internet-based parenting
interventions for the different mental health problems as useful
(on ascale from 0 to 3, >76% scored 2=sometimes or 3=often
for 8 out of the 12 conditions, al means>1.61, Table 2).
Usefulness of internet-based parenting interventions was rated
acceptable for problem areas such as sleep problems, anxiety,
and socia withdrawal and shyness. More caution was reported
toward usefulness for psychiatric problems such as trauma.
However, more than half of the participants reported that
internet-based interventions for trauma* sometimes” or “ often”
could be useful.
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Table 2. Overall ranking of the perceived usefulness of internet-based programs for infant and child mental health problems.

Rank  Infant and child mental health problem Participants () \ean (SD)2 PUP >2, n (%) rl:])?;);[ know/not sure (N=2884),
1 Sleep problems 1115 2.22 (0.67) 992 (89.0) 80 (2.8)
2 Anxiety 1104 2.09 (0.73) 915 (82.9) 92 (3.2)
3 Socia withdrawal and shyness 1182 2.07 (0.69) 971 (82.1) 114 (4.0
4 Dysregulation 1113 2.03(0.71) 909 (81.7) 79 (2.7)
5 Behavioral problems 1535 2.09(0.72) 1250 (81.4) 129 (4.5)
6 Breastfeeding and eating problems 938 2.06 (0.73) 761 (81.1) 74 (2.6)
7 Parent-child relationship and attachment problems 1399 2.02 (0.78) 1088 (77.8) 93(3.2)
8 Developmental delays 1378 1.99 (0.76) 1047 (76.0) 137 (4.7)
9 Depression 847 1.91(0.74) 621 (73.3) 75 (2.6)
10 Obsessive behaviors and disorders 507 1.89 (0.75) 370 (73.0) 49 (1.7)
11 Developmental disorders 1085 1.91 (0.77) 785 (72.4) 114 (4.0)
12 Trauma 772 1.61 (0.84) 434 (56.2) 85 (2.9)

85cale from 0 to 3 where O=never, 1=rarely, 2=sometimes, and 3=often.
bpy: perceived usefulness.

Job Level and Usefulness of I nternet-Based Parenting
I nterventions

A one-way between-group analysis of variance was performed
toinvestigate theimpact of job level on the perceived usefulness
of internet-based parenting interventionsfor different infant and
child mental health problems (Table 3). Participants were
divided into 3 groups according to their job level (ie,
practitioner, middle manager, and top manager). Overall tests
suggested significant differences at the P<.05 level for 7 out of
12 mental health problems: (1) behavioral problems, (2)
parent-child relationship and attachment problems, (3) social
withdrawal and shyness, (4) trauma, (5) dysregulation, (6)
developmental delays, and (7) developmental disorders. Despite
reaching statistical significance, actual mean differences between

http://mental .jmir.org/2020/11/e15149/

the groups were small. Posthoc comparisons using the
Bonferroni adjustment indicated an overall tendency that most
differences were between practitioners and top-level managers
(Multimedia Appendix 1). Top-level managers found
internet-based parenting interventions more useful than
practitionersin 6 areas: (1) behaviora problems, (2) parent-child
relationship and attachment problems, (3) socia withdrawal
and shyness, (4) trauma, (5) developmental delays, and (6)
developmental disorders. In addition, posthoc comparisons
indicated that there were differencesin the mean scores between
practitioners and middle managers for developmental delaysin
that middle managers expressed more positive attitudes to
internet-based interventions than practitioners. All effect sizes,
calculated using Cohen d, were small (all d<0.32, all P<.02).
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Table3. Comparisonsof the perceived usefulness of internet-based interventionsfor 12 different infant and child mental health problems by practitioners
at different job levels (employment status) by using one-way analysis of variance.

Mental health problems, job level of health care practitioner Participants (n) Mean (SD) F (df) P value

Breastfeeding and eating problems 0.44 (2) .64
Practitioner 490 2.04(0.72)
Middle manager 231 2.09 (0.71)
Top manager 215 2.08 (0.76)

Anxiety 0.61(2) .55
Practitioner 526 2.07 (0.73)
Middle manager 256 2.11(0.75)
Top manager 319 2.12(0.70)

Behavioral problems 5.34(2) .0052
Practitioner 675 2.03(0.75)
Middle manager 386 2.09 (0.73)
Top manager 472 2.17 (0.66)

Depression 2.88(2) .06
Practitioner 402 1.86 (0.77)
Middle manager 203 1.92 (0.71)
Top manager 242 2.00 (0.73)

Parent-child relationship and attachment problems 8.01(2) <.001°P
Practitioner 679 1.94 (0.79)
Middle manager 329 2.02(0.79)
Top manager 388 2.14 (0.74)

Social withdrawal and shyness 4.60 (2) <.001P
Practitioner 526 2.00 (0.69)
Middle manager 304 2.10(0.72)
Top manager 350 2.14 (0.64)

Sleep problems 0.36 (2) .70
Practitioner 550 2.22 (0.67)
Middle manager 268 2.25(0.68)
Top manager 294 2.20 (0.66)

Trauma 4.18 (2 02°
Practitioner 434 1.54 (0.83)
Middle manager 164 1.65 (0.88)
Top manager 174 1.75(0.82)

Obsessive behaviorsand disorders 1.26 (2 .29
Practitioner 287 1.84 (0.75)
Middle manager 100 1.95 (0.67)
Top manager 120 1.94 (0.78)

Dysregulation 343 (2) 03¢
Practitioner 562 1.97 (0.73)
Middle manager 252 2.08 (0.69)
Top manager 296 2.08 (0.67)
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Mental health problems, job level of health care practitioner Participants (n) Mean (SD) F (df) P value
Developmental delays 14.79 (2) <.001°P
Practitioner 597 1.87(0.77)
Middle manager 355 2.06 (0.76)
Top manager 425 2.11(0.74)
Developmental disorders 6.56 (2) <.001P
Practitioner 495 1.81(0.78)
Middle manager 263 1.97 (0.78)
Top manager 324 2.00 (0.74)

#This value was significant at P<.01.
bThis value was significant at P<.001.
®This value was significant at P<.05.

Services and Usefulness of I nternet-Based Parenting
I nterventions

A one-way between-group analysis of variance was performed
to investigate the impact of services on the perceived usefulness
of internet-based parenting interventionsfor different infant and
child mental health problems. Overall tests between health care
services suggested systematic differences at the P<.05 level for
all mental health problems, except breastfeeding and eating
problems (Table 4). However, as with the job level, actual
differencesin the mean scores between the serviceswere small.
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Posthoc tests with Bonferroni corrections showed a few small
significant differences between heath services (Multimedia
Appendix 2). An overall tendency was that most differences
were between daycare centers and the 3 remaining services.
Daycare centers considered internet-based parenting
interventions as more useful for behavioral problems,
parent-child relationship and attachment problems, social
withdrawal and shyness, trauma, dysregulation, developmental
delays, and developmental disorders than the other services.
All effect sizes, calculated using Cohen d, were small to
moderate (all d<0.69, all P<.006).
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Table 4. Comparisons of the perceived usefulness of internet-based interventions by different services for 12 different infant and child mental health
problems by using one-way analysis of variance.

Mental health problems, service Participants (n) Mean (SD) F (df) P value
Breastfeeding and eating problems 1.46 (3) .23
CAMHS? 53 2.15(0.57)
Daycare centers 305 2.12(0.73)
Well-baby clinics 369 2.02 (0.71)
Municipal CWS? 55 211(0.69)
Anxiety 3.08 (3) 03¢
CAMHS 54 2.24(0.55)
Daycare centers 465 2.15(0.73)
Well-baby clinics 250 2.12(0.72)
Municipal CWS 148 1.97 (0.71)
Behavioral problems 5.33(3) .001¢
CAMHS 59 2.03 (0.59)
Daycare centers 720 2.18(0.72)
Well-baby clinics 344 2.09 (0.69)
Municipal CWS 193 1.96 (0.76)
Depression 3.95(3) 008
CAMHS 53 1.92 (0.58)
Daycare centers 330 2.04 (0.75)
Well-baby clinics 155 1.86 (0.75)
Municipal CWS 147 1.82(0.73)
Parent-child relationship and attachment problems 1291 (3) <.0018
CAMHS 65 1.68 (0.69)
Daycare centers 541 2.18(0.76)
Well-baby clinics 349 2.00 (0.77)
Municipal CWS 197 1.92 (0.77)
Social withdrawal and shyness 7.06 (3) <.0018
CAMHS 53 2.09 (0.53)
Daycare centers 561 2.16 (0.68)
Well-baby clinics 271 2.06 (0.68)
Municipal CWS 125 1.86 (0.66)
Sleep problems 4.07 (3) .007°
CAMHS 56 2.27 (0.59)
Daycare centers 426 2.21(0.68)
Well-baby clinics 369 2.31(0.63)
Municipal CWS 105 2.08 (0.66)
Trauma 5.51 (3) 001¢
CAMHS 62 1.60 (0.78)
Daycare centers 194 1.81(0.87)
Well-baby clinics 150 1.47 (0.86)
Municipal CWS 190 1.55 (0.76)
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Mental health problems, service Participants (n) Mean (SD) F (df) P value
Obsessive behaviorsand disorders 2.65(3) 049°¢

CAMHS 45 2.04 (0.64)
Daycare centers 149 1.96 (0.77)
Well-baby clinics 97 1.77 (0.68)
Municipal CWS 102 1.78 (0.74)
Dysregulation 8.15(3) <001
CAMHS 52 1.88(0.76)
Daycare centers 418 2.11(0.68)
Well-baby clinics 321 2.11(0.64)
Municipal CWS 133 1.82 (0.69)
Developmental delays 17.95(3) <001
CAMHS 57 1.88 (0.68)
Daycare centers 652 2.16 (0.76)
Well-baby clinics 316 1.84 (0.74)
Municipal CWS 167 1.84(0.67)
Developmental disorders 10.79 (3) <.001¢
CAMHS 61 2.07 (0.70)
Daycare centers 466 2.04 (0.78)
Well-baby clinics 228 1.76 (0.74)
Municipal CWS 157 1.75 (0.70)

8CAMHS: child and adolescent mental health clinics.
BCWS: child welfare services.

“This value was significant at P<.05.

HThisvalue was significant at P<.01.

®This value was significant at P<.001.

Discussion

Overview of the Findings

Despite the rapid development of e-mental health services and
the promising evidence for their utility [32], less attention has
been paid to whether practitioners are positive toward
internet-based interventions and would find these useful in their
practice. Therefore, in this cross-sectional study of 2884 infant
and child hedth leaders and practitioners, we aimed to
investigate health professionals perceived usefulness of
e-mental health programs and identify the key areas in which
they consider new e-mental health servicesto be useful, aswell
as differences between service practitioners and leaders, and
different prenatal, infant, and child health care services for
children aged 0-5 years. The results showed that a majority
reported that they would sometimes or often find internet-based
parenting interventions for different infant and child mental
health problems as useful. Usefulness of internet-based
interventions was rated acceptable for sleep problems, anxiety,
and socia withdrawal and shyness, whereasfewer reported that
it would be useful for psychiatric problems such as obsessive
disorders or trauma (eg, child maltreatment). Moreover, there
were a few but small differences in the perceived usefulness
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between service leadersand practitioners (all effect sizes<0.32,
all P<.02) and small-to-moderate differences between daycare
centers, well-baby clinics, CWS, and CAMHS (al effect
Sizes<0.69, all P<.006).

Our findings are in line with results of previous studies that
show that practitioners generally consider internet-based
interventionsuseful but that attitudes may range from skepticism
to positivity for prevention and treatment of mild-to-moderate
problems[24,25,33]. These studies have a so found that health
personnel hold more negative viewstoward their usefulnessfor
severe disorders. In our study, we compared a broad range of
different infant and child mental health problems, which, to our
knowledge, has not been done before. Participants had a positive
attitude toward the use of internet-based interventionsfor infant
and child health problems such as slegp problems, anxiety,
social withdrawal, and dysregulation. The results reveded a
more ambivalent attitude towards the use of e-mental health
services for problem areas such as developmental delays and
trauma. However, even for such problem areas, most
practitioners recognized the potential of e-mental health
interventions and seemed to be aware of its usefulness. With
respect to the more ambivalent attitude of eHealth for some
infant and child health problems, apossible explanation for this
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isthat practitioners may perceive these problems as more severe
and in need of different kinds of treatments. For example,
Stallard et al [24] have shown that concerns about using eHealth
with children and adolescents has 4 themes: limited potential,
risk management, support and understanding, and lack of
therapeutic relationship. Issues relating to the importance of
therapeutic alliance are also found in adult literature[34]. Such
concerns may apply more to disorders that are considered as
clinically more severe and where there is a need for more
interdisciplinary and frequent follow-up than mild-to-moderate
problems. Furthermore, lack of knowledge about eHealth among
practitioners may also be a possible explanation for the more
ambivalent attitude to using e-mental health services for some
problems.

To our knowledge, this study isthefirst to compare differences
in the perceived usefulness of internet-based interventions for
different infant and child mental health problems between
leaders and practitioners and between different infant and child
health services. Our results showed that top-level managers
found internet-based interventions more useful than practitioners
for several infant and child mental health problems. As this
study isthefirst to compare differencesin perceived usefulness
between leaders and practitioners, the causes of the difference
in opinion between the 2 occupational levels are not clearly
identified. However, the UTAUT model hypothesizes that
individual-level contextual factors such as gender, age, actual
experience, and voluntariness of use would moderate the effect
of behavioral intention [21]. Hence, potential differences in
these variables among leaders and practitioners (ie, leaders are
often older, more experienced, and exhibit more voluntariness
of use) may contribute to explain why top-level managersfound
internet-based interventions more useful than practitioners on
several infant and child mental health problems.

Previous research has shown that implementation leadership is
a critical factor for organizational changes [35]. Hence,
leadership may either promote or inhibit the adoption of
e-mental health in services[36]. Even if practitioners are open
to e-mental health, effective leadership may help to support
implementation climate and efforts [35]. Some leaders may
develop plans, anticipate and address implementation challenges,
and have clear priorities and expectations (ie, proactive
leadership), while others may give up when they face obstacles
or fail to address challenges effectively (ie, nonperseverant
leadership, [35]). A transformational leadership (ie, proactive)
style seems to be important for the adoption of information
technology [27], and previous studies have reported similar
experiences with implementation of an internet-based
postpartum depression intervention that show the importance
of leadership [26].

According tothe UTAUT model, higher-level contextual factors
such as organi zation attributes would al so influence technol ogy
acceptance and use [21]. Differences in perceived usefulness
of internet-based interventions could therefore be expected for
people working in different fields of the health care system.
Contrary to this, we found few differences in perceived
usefulness between infant and child health services. Although
there are many similarities between infant and child health
services [37], there may still be differences in how acceptable,
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feasible, and suitable e-mental health services can be. Hence,
our findings make it important to further examine what
opportunities exist within services, asthere are a so challenges
and opportunities unique to each [35]. Some services may
perceive that e-mental health services for a specific condition
can be useful, but organizational conditions can still makethem
unworkable or inappropriate. Thiscan, for example, inlinewith
the UTAUT model be more structural and organizational
conditions such as climate, organizational culture, leadership
or grant schemes for parental support interventions, and other
(policy) guidelines from official health authorities. As afuture
direction, such things may be important to consider from the
outset before developing e-mental health services to increase
the likelihood of new interventions being taken up and used in
services.

Overdll, infant and child health practitioners’ attitudes toward
internet-based interventions were positive, suggesting that many
practitioners may be open to taking advantage of internet-based
interventions. Only a minor proportion of those who could
benefit from evidence-based parenting programs seem to receive
these. Hence, our findings are encouraging, considering the
potential of technology to expand the delivery portfolio to
overcome barriers associated with face-to-face delivery and
increase the availability and accessibility of e-mental health
interventions to bridge the gaps in the provision of care.
However, despite the general positivity toward such
interventions, few web-based interventions are available for
families with children aged 0-5 years. Programs for this age
group are also mostly for disruptive child behaviors [15], and
there appears to be only few programs that have been studied
and made availablein non-English languages. Hence, additional
efforts are needed to develop, implement, and disseminate
interventions for families with infants and young children.

Strengthsand Limitations

This study has both strengths and limitations that should be
recognized. To our knowledge, this study wasthefirst to address
health professionals’ perceived usefulness of e-mental health
programsfor different infant and child problems and to compare
different servicesand job levels. The advantageisthat this study
provides new insights. However, the disadvantage is that there
are no comparable studies to rely on. For that reason, we may
have omitted relevant aspects. Another notable strength is the
large number of participants as well as a nationa sample
consisting of practitionersfrom all major infant and child health
servicesin Norway, likely to be targeted in dissemination efforts.
However, as the study was web-based and practitioners were
only contacted via email or social media, a selection bias may
have been introduced. Practitioners facing greater practical
barriersto the use of computersand internet (ie, lower computer
fluency and reduced access to technology at work) may have
been more reluctant to participate in the study. This has aso
been shown to have a negative impact on peopl€e's perceived
usefulness of information technology [38]. However, 1 study
suggested that prevalence estimates of exposure and outcome
but not estimates of exposure-outcome associations are biased
dueto self-selection. Hence, it isimportant to bear in mind that
sel ection bias does not necessarily influence results much when
associations between variables are investigated [39]. Other
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drawbacks associated with web-based surveys are al so important
to keep in mind such as researchers cannot check whether
participants have understood and interpreted the questions in
the same way as the researchers meant. Further, participants
cannot elaborate on their answers; therefore, we may have
potentially missed nuances that would have yielded valuable
insights. However, the web-based questionnaire was pilot tested
independently by 6 health care professionals sampled from our
intended study population, prior to data collection so as to
minimizetherisk for misinterpretation. Another limitation was
that perceived usefulness of internet-based interventions was
only assessed with 1 global item. However, to our knowledge,
no general instruments exist for measuring perceived usefulness
across different types of information technology, asthese always
must be modified to accommodate the specifics of the attitude
object that is being evaluated. Thus, conducting studies with
more extensive questions may have allowed for further insight
into the topic, although our overall results are also consistent
with those of previous studies. This supports our findings and
indicates that a globa single-item assessment of perceived
usefulness is fully possible. However, using more questions
may have added more variation, thereby making the results
between different job levelsand health and social servicesmore
distinguishable. Thiswas not practically possiblefor our study,
without making the survey potentially unacceptable and too
time-consuming to complete. Other limitations include the
cross-sectional nature of this study as well as multiple testing.
Even when adjusting for multiple testing, it is possible that the
significant results of some items may be due to chance. Thus,
any significant finding must be interpreted with caution.
Furthermore, the study was conducted in Norway. Thus, the
results may not be applicable to countrieswith widely different
health care systems, which may potentially limit the
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generalizability of our study findings. A final limitation may
be that even the provision of brief textual information about
e-mental health services can influence peopl€' s attitudestoward
e-mental health [40,41], which may have affected participants
evaluations in our study.

Future Research

Future research should include more detailed questions about
factorsthat could influence perceived usefulness, for example,
general openness to new treatments, organizational support,
and practical problems and barriers that limit successful
implementation. For e-mental health to have the large public
health impact that it is often praised for, there is a need for
improving the trandation of e-mental health research into
clinical practice. Therefore, there is also a need for more
research on cocreation of interventions adapted to both services
and parents' needs, as well as conditions in clinical practice
such as lack of time, resources, and low visibility [17]. At last,
considering the COVID-19 pandemic and the consequent
increase in the use of digital solutions, it can aso be useful to
conduct a new study as this crisis may have affected health
professionals’ perceived usefulness of e-mental health programs
for different infant and child problems.

Conclusion

This study shows that internet-based interventions for different
infant and child mental health problems within services such
as daycare centers, well-baby clinics, municipal CWS, and
CAMHS are sometimes or often perceived as useful. These are
encouraging findings and support the continued exploration of
internet-based mental health interventions as way to improve
parental support. In turn, these insights may inform processes
of technological development, clinical use, and organizational
implementation of internet-based interventions.

We thank MonicaWerner and Unni Rosenkilde, RBUP, for their help and support in data collection. We are indebted to the infant

and child health practitioners who took part in this study.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Results from multiple comparisons utilizing the posthoc Bonferroni test_job level.

[DOCX File, 19 KB - mental_v7i11e15149 appl.docx ]

Multimedia Appendix 2

Results from multiple comparisons utilizing the posthoc Bonferroni test_service.

[DOCX File, 26 KB - mental_v7i11e15149 app2.docx ]

References

1. SaundersH, Kraus A, Barone L, Biringen Z. Emotiona availability: theory, research, and intervention. Front Psychol
2015;6:1069 [FREE Full text] [doi: 10.3389/fpsyg.2015.01069] [Medline: 26283996]

2. Kempler L, SharpelL, Miller C, Bartlett DJ. Do psychosocial sleep interventions improve infant sleep or maternal mood
in the postnatal period? A systematic review and meta-analysis of randomised controlled trials. Sleep Med Rev 2016
Oct;29:15-22. [doi: 10.1016/j.smrv.2015.08.002] [Medline: 26555938]

http://mental .jmir.org/2020/11/e15149/

JMIR Ment Health 2020 | vol. 7 | iss. 11 [e15149 | p.19
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v7i11e15149_app1.docx&filename=f73615af0f33568359023f460824197a.docx
https://jmir.org/api/download?alt_name=mental_v7i11e15149_app1.docx&filename=f73615af0f33568359023f460824197a.docx
https://jmir.org/api/download?alt_name=mental_v7i11e15149_app2.docx&filename=429f9c9110e1070f8a1e33a8adf8021b.docx
https://jmir.org/api/download?alt_name=mental_v7i11e15149_app2.docx&filename=429f9c9110e1070f8a1e33a8adf8021b.docx
https://doi.org/10.3389/fpsyg.2015.01069
http://dx.doi.org/10.3389/fpsyg.2015.01069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26283996&dopt=Abstract
http://dx.doi.org/10.1016/j.smrv.2015.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26555938&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Starksen et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Perrin E, LeslieL, Boat T. Parenting as Primary Prevention. JAMA Pediatr 2016 Jul 01;170(7):637-638. [doi:
10.1001/jamapediatrics.2016.0225] [Medline: 27182902]

Briggs-Gowan M, Carter A, Skuban E, Horwitz SM. Prevalence of social-emotional and behavioral problemsin acommunity
sample of 1- and 2-year-old children. JAm Acad Child Adolesc Psychiatry 2001 Jul;40(7):811-819. [doi:
10.1097/00004583-200107000-00016] [Medline: 11437020]

Skovgaard A, Houmann T, Christiansen E, Landorph S, Jergensen T, Olsen EM, et a. The prevalence of mental health
problemsin children 1(1/2) years of age - the Copenhagen Child Cohort 2000. J Child Psychol Psychiatry 2007
Jan;48(1):62-70 [FREE Full text] [doi: 10.1111/j.1469-7610.2006.01659.x] [Medline: 17244271]

Accessed April 29, 2019. Norwegian Institute of Public Health (2018) Mental disorders among children and adolescents
in Norway. URL : https://www.fhi.no/en/op/hin/groups/mental -heal th-children-adol escents/ [accessed 2019-04-29] [WebCite
Cache ID 77zL b8xU4]

Wichstram L, Berg-Nielsen T, Angold A, Egger H, Solheim E, Sveen TH. Prevalence of psychiatric disordersin preschoolers.
J Child Psychol Psychiatry 2012 Jun;53(6):695-705. [doi: 10.1111/j.1469-7610.2011.02514.x] [Medline: 22211517]
Heiervang E, Stormark K, Lundervold A, Heimann M, Goodman R, Posserud M, et al. Psychiatric disordersin Norwegian
8- to 10-year-olds: an epidemiological survey of prevalence, risk factors, and service use. JAm Acad Child Adolesc
Psychiatry 2007 Apr;46(4):438-447. [doi: 10.1097/chi.0b013e31803062bf] [Medline: 17420678]

Wright B, Barry M, Hughes E, Trépel D, Ali S, Allgar D, et al. Clinical effectiveness and cost-effectiveness of parenting
interventions for children with severe attachment problems: a systematic review and meta-analysis. Health Technol Assess
2015 Jul;19(52):vii-xxviii, 1 [FREE Full text] [doi: 10.3310/hta19520] [Medline: 26177494]

Yap M, Morgan A, CairnsK, Jorm A, Hetrick S, Merry S. Parentsin prevention: A meta-analysis of randomized controlled
trials of parenting interventions to prevent internalizing problemsin children from birth to age 18. Clin Psychol Rev 2016
Dec;50:138-158. [doi: 10.1016/j.cpr.2016.10.003] [Medline: 27969003]

Tarver J, Daley D, Lockwood J, Sayal K. Are self-directed parenting interventions sufficient for externalising behaviour
problemsin childhood? A systematic review and meta-analysis. Eur Child Adolesc Psychiatry 2014 Dec;23(12):1123-1137.
[doi: 10.1007/s00787-014-0556-5] [Medline: 24842197)

McGoron L, Ondersma S. Reviewing the need for technological and other expansions of evidence-based parent training
for young children. Children and Youth Services Review 2015 Dec;59:71-83 [FREE Full text] [doi:
10.1016/j.childyouth.2015.10.012]

Rooksby M, Elouafkaoui P, Humphris G, Clarkson J, Freeman R. Internet-assisted delivery of cognitive behavioural therapy
(CBT) for childhood anxiety: systematic review and meta-analysis. J Anxiety Disord 2015 Jan;29:83-92 [FREE Full text]
[doi: 10.1016/j.janxdis.2014.11.006] [Medline: 25527900]

Pennant M, Loucas C, Whittington C, Creswell C, Fonagy P, Fuggle P, et al. Computerised therapies for anxiety and
depression in children and young people: a systematic review and meta-analysis. Behav Res Ther 2015 Apr;67:1-18. [doi:
10.1016/j.brat.2015.01.009] [Medline: 25727678]

Baumel A, Pawar A, Kane J, Correll CU. Digital Parent Training for Children with Disruptive Behaviors: Systematic
Review and Meta-Analysis of Randomized Trials. J Child Adolesc Psychopharmacol 2016 Oct;26(8):740-749. [doi:
10.1089/cap.2016.0048] [Medline: 27286325]

Vigerland S, Lenhard F, Bonnert M, Lalouni M, Hedman E, Ahlen J, et al. Internet-delivered cognitive behavior therapy
for children and adolescents: A systematic review and meta-analysis. Clin Psychol Rev 2016 Dec;50:1-10 [FREE Full text]
[doi: 10.1016/j.cpr.2016.09.005] [Medline: 27668988]

Feijt M, de Kort YA, Bongers IM, 1Jsselsteijn WA.. Perceived Drivers and Barriers to the Adoption of eMental Health by
Psychologists: The Construction of the Levels of Adoption of eMental Health Model. JMed Internet Res 2018 Apr
24;20(4):€153. [doi: 10.2196/jmir.9485] [Medline: 29691215]

Topooco N, Riper H, ArayaR, Berking M, Brunn M, Chevreul K, et a. Attitudes towards digital treatment for depression:
A European stakeholder survey. Internet Interv 2017 Jun;8:1-9 [FREE Full text] [doi: 10.1016/j.invent.2017.01.001]
[Medline: 30135823]

Cook J, Biyanova T, Coyne JC. Barriers to adoption of new treatments: an internet study of practicing community
psychotherapists. Adm Policy Ment Health 2009 Mar;36(2):83-90 [FREE Full text] [doi: 10.1007/s10488-008-0198-3]
[Medline: 19104928]

Davis F, Bagozzi R, Warshaw P. User Acceptance of Computer Technology: A Comparison of Two Theoretical Models.
Management Science 1989 Aug;35(8):982-1003. [doi: 10.1287/mnsc.35.8.982]

Venkatesh V, Thong JY L, Xu X. Consumer Acceptance and Use of Information Technology: Extending the Unified Theory
of Acceptance and Use of Technology. MIS Quarterly 2012;36(1):157. [doi: 10.2307/41410412]

Grassl N, Nees J, Schramm K, Spratte J, Sohn C, Schott T, et al. A Web-Based Survey Assessing the Attitudes of Health
Care Professionals in Germany Toward the Use of Telemedicine in Pregnancy Monitoring: Cross-Sectional Study. IMIR
Mhealth Uhealth 2018 Aug 08;6(8):e€10063 [FREE Full text] [doi: 10.2196/10063] [Medline: 30089606]

Fleming T, Merry S. Youth Work Service Providers Attitudes Towards Computerized CBT for Adolescents. Behav Cogn
Psychother 2012 May 17;41(3):265-279 [FREE Full text] [doi: 10.1017/s1352465812000306]

http:/mental jmir.org/2020/11/e15149/ JMIR Ment Health 2020 | vol. 7 | iss. 11 [e15149 | p.20

(page number not for citation purposes)


http://dx.doi.org/10.1001/jamapediatrics.2016.0225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27182902&dopt=Abstract
http://dx.doi.org/10.1097/00004583-200107000-00016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11437020&dopt=Abstract
https://doi.org/10.1111/j.1469-7610.2006.01659.x
http://dx.doi.org/10.1111/j.1469-7610.2006.01659.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17244271&dopt=Abstract
https://www.fhi.no/en/op/hin/groups/mental-health-children-adolescents/
http://www.webcitation.org/77zLb8xU4
http://www.webcitation.org/77zLb8xU4
http://dx.doi.org/10.1111/j.1469-7610.2011.02514.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22211517&dopt=Abstract
http://dx.doi.org/10.1097/chi.0b013e31803062bf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17420678&dopt=Abstract
https://doi.org/10.3310/hta19520
http://dx.doi.org/10.3310/hta19520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26177494&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2016.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27969003&dopt=Abstract
http://dx.doi.org/10.1007/s00787-014-0556-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24842197&dopt=Abstract
https://doi.org/10.1016/j.childyouth.2015.10.012
http://dx.doi.org/10.1016/j.childyouth.2015.10.012
https://doi.org/10.1016/j.janxdis.2014.11.006
http://dx.doi.org/10.1016/j.janxdis.2014.11.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25527900&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2015.01.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25727678&dopt=Abstract
http://dx.doi.org/10.1089/cap.2016.0048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27286325&dopt=Abstract
https://doi.org/10.1016/j.cpr.2016.09.005
http://dx.doi.org/10.1016/j.cpr.2016.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27668988&dopt=Abstract
http://dx.doi.org/10.2196/jmir.9485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29691215&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(16)30044-6
http://dx.doi.org/10.1016/j.invent.2017.01.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30135823&dopt=Abstract
http://europepmc.org/abstract/MED/19104928
http://dx.doi.org/10.1007/s10488-008-0198-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19104928&dopt=Abstract
http://dx.doi.org/10.1287/mnsc.35.8.982
http://dx.doi.org/10.2307/41410412
https://mhealth.jmir.org/2018/8/e10063/
http://dx.doi.org/10.2196/10063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30089606&dopt=Abstract
https://doi.org/10.1017/S1352465812000306
http://dx.doi.org/10.1017/s1352465812000306
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Starksen et al

24,

25.

26.
27.
28.

29.
30.

31.
32.

33.

35.

36.

37.

38.

39.

40.

41.

Stallard P, Richardson T, Velleman S. Clinicians attitudes towards the use of computerized cognitive behaviour therapy
(cCBT) with children and adol escents. Behav Cogn Psychother 2010 Oct;38(5):545-560. [doi: 10.1017/S1352465810000421]
[Medline: 20615273]

Vigerland S, Ljotsson B, Bergdahl Gustafsson F, Hagert S, Thulin U, Andersson G, et al. Attitudes towards the use of
computerized cognitive behavior therapy (cCBT) with children and adolescents: A survey among Swedish mental health
professionals. Internet Interventions 2014 Jul;1(3):111-117 [FREE Full text] [doi: 10.1016/j.invent.2014.06.002]

Drozd F, Haga S, Lisgy C, Slinning K. Evaluation of the implementation of an internet intervention in well-baby clinics:
A pilot study. Internet Interv 2018 Sep;13:1-7 [FREE Full text] [doi: 10.1016/j.invent.2018.04.003] [Medline: 30206512]
Schepers J, WetzelsM, de Ruyter K. Leadership stylesin technology acceptance: do followers practice what |eaders preach?
Managing Service Quality 2005 Dec;15(6):496-508. [doi: 10.1108/09604520510633998]

Project no. 60041. Norwegian Centrefor Research Data. URL : https://nsd.no/nsd/english/index.html [accessed 2020-03-01]
Pedlex. URL: https.//www.pedlex.no/ [accessed 2020-03-01]

Zeanah C, Carter A, Cohen J, Egger H, Gleason M, Keren M, et a. Diagnostic classification of mental health and
developmental disorders of infancy and early childhood. Infant Ment Health J 2016 Sep;37(5):471-475. [doi:
10.1002/imhj.21591] [Medline: 27570937]

Statistics Norway (2019) Population. URL : https://www.ssb.no/bef ol kning/faktasi de/bef olkningen [accessed 2019-06-03)]
Andersson G, Cuijpers P, Carlbring P, Riper H, Hedman E. Guided Internet-based vs. face-to-face cognitive behavior
therapy for psychiatric and somatic disorders: a systematic review and meta-analysis. World Psychiatry 2014
Oct;13(3):288-295 [FREE Full text] [doi: 10.1002/wps.20151] [Medline: 25273302]

Gun S, Titov N, Andrews G. Acceptability of Internet treatment of anxiety and depression. Australas Psychiatry 2011
Jun;19(3):259-264. [doi: 10.3109/10398562.2011.562295] [Medline: 21682626]

Flickiger C, Del Re AC, Wampold B, Horvath AO. The alliance in adult psychotherapy: A meta-analytic synthesis.
Psychotherapy (Chic) 2018 Dec;55(4):316-340. [doi: 10.1037/pst0000172] [Medline: 29792475]

Finn N, Torres E, Ehrhart M, Roesch S, Aarons GA. Cross-Validation of the Implementation Leadership Scale (ILS) in
Child Welfare Service Organizations. Child Maltreat 2016 Aug;21(3):250-255. [doi: 10.1177/1077559516638768] [Medline:
27002137]

VisC, Mol M, Kleiboer A, Buhrmann L, Finch T, Smit J, et a. Improving Implementation of eMental Health for Mood
Disordersin Routine Practice: Systematic Review of Barriers and Facilitating Factors. IMIR Ment Health 2018 Mar
16;5(1):€20 [FREE Full text] [doi: 10.2196/mental.9769] [Medline: 29549072]

Aarons GA. Mental Health Provider Attitudes Toward Adoption of Evidence-Based Practice: The Evidence-Based Practice
Attitude Scale (EBPAS). Ment Health Serv Res 2004 Jun;6(2):61-74. [doi: 10.1023/b:mhsr.0000024351.12294.65]
Becker E, Jensen-Doss A. Therapist attitudes towards computer-based trainings. Adm Policy Ment Health 2014
Nov;41(6):845-854. [doi: 10.1007/s10488-013-0522-4] [Medline: 24150441]

Nilsen R, Vollset S, Gjessing H, Skjaerven R, Melve K, Schreuder P, et al. Self-selection and bias in alarge prospective
pregnancy cohort in Norway. Paediatr Perinat Epidemiol 2009 Nov;23(6):597-608. [doi: 10.1111/j.1365-3016.2009.01062.X]
[Medline: 19840297]

Casey L, Joy A, Clough BA. Theimpact of information on attitudes toward e-mental health services. Cyberpsychol Behav
Soc Netw 2013 Aug; 16(8):593-598. [doi: 10.1089/cyber.2012.0515] [Medline: 23679567)

Apolinario-Hagen J, Harrer M, Kahlke F, Fritsche L, Salewski C, Ebert DD. Public Attitudes Toward Guided | nternet-Based
Therapies: Web-Based Survey Study. IMIR Ment Health 2018 May 15;5(2):€10735 [FREE Full text] [doi: 10.2196/10735]
[Medline: 29764797]

Abbreviations

CAMHS: child and adolescent mental health clinics

CWS: child welfare services

DC 0-5: Diagnostic Classification of Mental Health and Developmental Disordersof Infancy and Early Childhood
RBUP: Regional Centrefor Child and Adolescent Mental Health

UTAUT: Unified Theory of Acceptance and Use of Technology

http:/mental jmir.org/2020/11/e15149/ JMIR Ment Health 2020 | vol. 7 | iss. 11 [e15149 | p.21

(page number not for citation purposes)


http://dx.doi.org/10.1017/S1352465810000421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20615273&dopt=Abstract
https://doi.org/10.1016/j.invent.2014.06.002
http://dx.doi.org/10.1016/j.invent.2014.06.002
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(18)30017-4
http://dx.doi.org/10.1016/j.invent.2018.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30206512&dopt=Abstract
http://dx.doi.org/10.1108/09604520510633998
https://nsd.no/nsd/english/index.html
https://www.pedlex.no/
http://dx.doi.org/10.1002/imhj.21591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27570937&dopt=Abstract
https://www.ssb.no/befolkning/faktaside/befolkningen
https://doi.org/10.1002/wps.20151
http://dx.doi.org/10.1002/wps.20151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25273302&dopt=Abstract
http://dx.doi.org/10.3109/10398562.2011.562295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21682626&dopt=Abstract
http://dx.doi.org/10.1037/pst0000172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29792475&dopt=Abstract
http://dx.doi.org/10.1177/1077559516638768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27002137&dopt=Abstract
https://mental.jmir.org/2018/1/e20/
http://dx.doi.org/10.2196/mental.9769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29549072&dopt=Abstract
http://dx.doi.org/10.1023/b:mhsr.0000024351.12294.65
http://dx.doi.org/10.1007/s10488-013-0522-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24150441&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-3016.2009.01062.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19840297&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2012.0515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23679567&dopt=Abstract
https://mental.jmir.org/2018/2/e10735/
http://dx.doi.org/10.2196/10735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29764797&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Starksen et al

Edited by G Eysenbach, R Leung; submitted 26.06.19; peer-reviewed by R Otte, SGS Shah, C Salewski; comments to author 30.03.20;
revised version received 09.06.20; accepted 28.10.20; published 18.11.20.

Please cite as:

Sarksen HT, Haga SM, Sinning K, Drozd F

Health Personnel’s Perceived Usefulness of Internet-Based | nterventionsfor Parents of Children Younger Than 5 Years: Cross-Sectional
Web-Based Survey Study

JMIR Ment Health 2020;7(11):€15149

URL: http://mental.jmir.org/2020/11/€15149/

doi:10.2196/15149

PMID: 33206058

©Hege Therese Sterksen, Silje Marie Haga, Kari Slinning, Filip Drozd. Originaly published in JMIR Mental Health
(http://mental.jmir.org), 18.11.2020. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in IMIR Mental Health, is properly cited. The complete bibliographic
information, alink to the original publication on http://mental.jmir.org/, as well as this copyright and license information must
be included.

http://mental jmir.org/2020/11/e15149/ JMIR Ment Health 2020 | vol. 7 | iss. 11 [e15149 | p.22
(page number not for citation purposes)

RenderX


http://mental.jmir.org/2020/11/e15149/
http://dx.doi.org/10.2196/15149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33206058&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH GoéngoraAlonso et al

Original Paper

Health Care Management Models for the Evolution of
Hospitalization in Acute Inpatient Psychiatry Units: Comparative
Quantitative Study

Susel GongoraAlonso', M Sc; Beatriz Sainz-De-Abajo*, PhD; Isabel DelaTorre-Diez', PhD; Manuel Franco-Martin?,
MD

1Department of Signal Theory and Communications, and Telematics Engineering, University of Valladolid, Valladolid, Spain
2University Rio Hortega Hospital, Valladolid, Spain

Corresponding Author:

Isabel De laTorre-Diez, PhD

Department of Signal Theory and Communications, and Telematics Engineering
University of Valladolid

Paseo de Belén, 15

Valladolid, 47011

Spain

Phone: 34 983423000 ext 3703

Email: isator@tel.uva.es

Abstract

Background: Menta health disorders are a problem that affects patients, their families, and the professionals who treat them.
Hospital admissions play an important role in caring for people with these diseases due to their effect on quality of life and the
high associated costs. In Spain, at the Healthcare Complex of Zamora, a new disease management model is being implemented,
consisting of not admitting patients with mental diseases to the hospital. Instead, they are supervised in sheltered apartments or
centers for patients with these types of disorders.

Objective: The main goal of thisresearch isto evaluate the evolution of hospital days of stay of patients with mental disorders
in different hospitalsin aregion of Spain, to analyze the impact of the new hospital management model.

Methods: For the development of this study, a database of patients with mental disorders was used, taking into account the
acute inpatient psychiatry unit of 11 hospitalsin aregion of Spain. SPSS Statistics for Windows, version 23.0 (IBM Corp), was
used to calculate statistical valuesrelated to hospital days of stay of patients. The dataincluded are from the periods of 2005-2011
and 2012-2015.

Results: After analyzing the results, regarding the days of stay in the different health care complexes for the period between
2005 and 2015, we observed that since 2012 at the Healthcare Complex of Zamora, the total number of days of stay were reduced
by 64.69%. Thistrend is due to the implementation of a new hospital management model in this health complex.

Conclusions: With the application of a new hospital management model at the Healthcare Complex of Zamora, the number of
days of stay of patients with mental diseases as well as the associated hospital costs were considerably reduced.

(IMIR Ment Health 2020;7(11):€15776) doi:10.2196/15776

KEYWORDS
acute inpatient psychiatry unit; database; hospitalizations; mental health; readmission; SPSS

Introduction

Having good mental health allows us to develop the social and
intellectual skills that are needed to face new challenges in
everyday life [1]. The World Heath Organization has
determined that mental health isacornerstone of general health.
Large-scale collection of mental health—related datais difficult

http://mental .jmir.org/2020/11/€15776/

and is done infrequently. It is a challenge for researchers to
evaluate seasonal, weekly, or diurnal trends[2].

Mental illnesses can cause mild to severe disordersin thinking
and behavior; they can incapacitate patients, preventing them
from carrying out the ordinary demands and routines of life[3].
Some of the most common disorders are clinical depression,
bipolar disorder, dementia, schizophrenia, and anxiety disorders.
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The problem for people who suffer from these disordersiswhen
specialists do not interpret the symptoms correctly. Symptoms
may include changes in mood, personality, or personal habits
and/or socid withdrawal. Mental health problems may berelated
to excessive stress due to a particular situation or a series of
events [4]; their prevalence is high worldwide. At least 1% of
any population is incapacitated by a serious mental disorder at
aspecific time. The percentage of people affected in any period
of their livesis 10% [1].

Hospital admissions are important eventsin the care of people
with mental disorders due to the associated costs and their
possible effect on quality of life [5]. Despite the application of
various personalized treatments, the rate of relapse among the
mentally ill is relatively high. It is estimated that the relapse
rate among peopl e with schizophreniais between 50% and 92%.
This implies high morbidity and high readmission rate. As a
consequence, thisrelapse rate has a high cost to the health care
system and community services[6].

InFleury et al [7], the authors showed that only 17% of patients
had received afollow-up appointment before hospital discharge.
Best practices recommend brief hospitalizations and
postdischarge follow-ups to improve social integration and
recovery. Psychiatric careis still necessary for asmall subgroup
of patients who cannot be treated safely or effectively at home

[8].

The majority of hospitalized psychiatric patients can be
discharged without extensive follow-up. However, patientswith
a serious mental illness need long-term aftercare [9]. Early
psychiatric readmission serves as a negative indicator of the
quality of care in mental health services. Some studies report
that days of stay of hospitalized patients under 28 daysincrease
readmission rates [10].

In the Healthcare Complex of Zamora, Spain, one of the hospital
centers analyzed in this work, a new management model has
been applied since 2012. It consists of not admitting patients
with mental diseasesto the hospital. Instead, they are supervised
in sheltered apartments or centers for patients with these types
of disorders. Hence, the main objective of this research is to
evaluate the evolution of hospital admissions and days of stay
of patientswith mental diseasesin 11 hospital centersof aregion
of Spain. From the data, we can seethe effects of the application
of anew model on monitoring patients outside the hospital.

http://mental .jmir.org/2020/11/€15776/
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There are similar studies that show us the feasibility of our
research. In Cooper et al [11], the authors described the service
provision of 32 hospitals and evaluated the changes in the
management and quality of the service, comparing it with the
results of a previous study over a period of 10 years. Steeg et
al [12] presented a study that applied methods of multiple
imputation and propensity score. Four types of hospital
management were related to patients who self-harm and arisk
of suicide in these patients in the following 12 months. As a
result, it was concluded that the propensity score adjustment
seemed to mitigate only some of the greatest risks observed and
that the differences between the treatment groups had little
impact on the reduction of suicide.

Below we show the methodology used in this study, the results
achieved, and, finally, the discussion and conclusions of the
investigation.

Methods

The hospital admission records for this study were extracted
from an anonymized database of patients with mental diseases.
The database includes atotal of 53,641 records from 11 public
health care complexes in Castilla and Ledn, Spain. Once the
datawere processed, weincluded in the study the acute inpatient
psychiatry unit (AIPU) of each hospital, which included atotal
of 49,824 admissions. The data follow the International
Classification of Diseases, Ninth Revision (ICD-9), and the
study period covers the years from 2005 to 2015. The data
include admissions of patients with the following mental
disorders: schizophrenia, bipolar disorder, Alzheimer disease,
depression, autism, disorders dueto drugs and alcohol, affective
disorders, and other psychoses.

The database includes the name of the hospital, the gender of
the patient, the year of admission, the number of days of stay,
the date of admission, the date of discharge, the diagnosis, and
the therapies used according to the diagnosis. For this study,
the three selected variables were (1) the name of the hospital,
(2) the days of stay, and (3) the year of admission. The rest of
the variables were excluded. In addition, null values, double
blanks, and special characters were removed. Figure 1 shows
the flowchart followed in this study.
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Figurel. Study flowchart.
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To obtain the descriptive and inferential statistics of the data
from the 11 health care complexes during the periods 2005-2011
and 2012-2015, we used SPSSfor Windows, version 23.0 (IBM
Corp). We calculated the following parameters. mean, standard
deviation, variance, minimum number of days of stay, and
maximum number of days of stay.

Results

For the study, 49,824 out of 53,641 (92.88%) database records
from anonymous hospital admissions, from 2005 to 2015, were

included. All the records were part of the AIPUs of 11 health
care complexesin Castillaand Ledn, Spain. The data obtained
from the total number of days of stay per year are shown in
Table 1 for Zamora, Avila, Burgos, Ledn, and Palencia, and in
Table 2 for Salamanca, Soria, Segovia, University Clinical
Hospital of Valladolid, The Bierzo Hospital, and the University
Hospital of Rio Hortega.

Table 1. Total number of days of stay per admission year for hospital centersin Zamora, Avila, Burgos, Ledn, and Palencia.

Year Days of stay per health care complex, n (%)

Healthcare Complex of ~ Healthcare Complex of ~ Healthcare Complex of ~ Healthcare Complex of ~ Healthcare Complex of

Zamora Avila Burgos Ledn Palencia

(N=59,789) (N=40,842) (N=131,948) (N=70,371) (N=54,395)
2005 8336 (13.94) 2511 (6.15) 13,579 (10.29) 6060 (8.61) 4883 (8.98)
2006 8012 (13.40) 2415 (5.91) 12,920 (9.79) 6033 (8.57) 4842 (8.90)
2007 5979 (10.00) 2268 (5.55) 13,509 (10.24) 6574 (9.34) 4631 (8.51)
2008 6171 (10.32) 5401 (13.23) 13,189 (9.99) 6769 (9.62) 4845 (8.91)
2009 7166 (11.99) 2648 (6.48) 12,465 (9.45) 4815 (6.84) 4799 (8.82)
2010 6953 (11.63) 3871 (9.48) 11,406 (8.64) 6874 (9.77) 5073 (9.33)
2011 7135 (11.93) 5878 (14.39) 12,860 (9.75) 6700 (9.52) 6348 (11.67)
2012 3412 (5.71) 5261 (12.88) 10,777 (8.17) 7603 (10.81) 5056 (9.29)
2013 1217 (2.04) 3802 (9.32) 11,002 (8.34) 6812 (9.68) 4677 (8.60)
2014 2051 (3.43) 3535 (8.66) 9375 (7.10) 6451 (9.17) 4584 (8.43)
2015 3357 (5.61) 3252 (7.96) 10,866 (8.24) 5680 (8.07) 4657 (8.56)
Total 50,789 (100) 40,842 (100) 131,948 (100) 70,371 (100) 54,395 (100)
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Table 2. Total number of days of stay per admission year for hospital centersin Salamanca, Soria, Segovia, Valladolid, and El Bierzo.

Year Days of stay per health care complex, n (%)
Healthcare Complex HealthcareComplex HealthcareComplex  University Clinical The Bierzo Hospital  University Hospital
of Salamanca of Soria of Segovia Hospital of Valladolid ~ (N=44,069) of Rio Hortega
(N=62,031) (N=98,242) (N=54,783) (N=97.303) (N=34,896)
2005 7186 (11.58) 8806 (8.96) 5470 (9.98) 7713 (7.93) 4360 (9.89) 0(0)
2006 7171 (11.56) 8102 (8.25) 5621 (10.26) 7686 (7.90) 3849 (8.73) 0(0)
2007 5346 (8.62) 8353 (8.50) 4488 (8.19) 8762 (9.00) 4259 (9.67) 0(0)
2008 5910 (9.53) 9081 (9.25) 3997 (7.30) 9629 (9.90) 4679 (10.62) 0(0)
2009 5194 (8.37) 8360 (8.51) 4852 (8.86) 8726 (8.97) 4526 (10.27) 233(0.67)
2010 4504 (7.26) 7637 (7.77) 4460 (8.14) 9053 (9.30) 4241 (9.62) 5920 (16.96)
2011 5367 (8.65) 9354 (9.52) 4948 (9.03) 8122 (8.35) 4051 (9.19) 5239 (15.01)
2012 5477 (8.83) 9659 (9.83) 4614 (8.42) 9405 (9.66) 3920 (8.90) 5817 (16.67)
2013 6597 (10.64) 10,542 (10.73) 5366 (9.80) 9318 (9.58) 3333 (7.56) 5873 (16.83)
2014 4899 (7.90) 10,482 (10.67) 5425 (9.90) 9676 (9.94) 3494 (7.93) 5784 (16.58)
2015 4380 (7.06) 7866 (8.01) 5542 (10.12) 9213 (9.47) 3357 (7.62) 6030 (17.28)
Total 62,031 (100) 98,242 (100) 54,783 (100) 97,303 (100) 44,069 (100) 34,896 (100)

The results show that the Healthcare Complex of Burgos had
the highest number of days of stay during the 11 years analyzed;
it represents 17.62% (131,948/748,669) of thetotal sample. The
Healthcare Complex of Soriahad the next highest total number
of days of stay, with 13.12% (98,242/748,669) of the total
sample. The University Hospital of Rio Hortega in Valladolid
had the lowest number of days of stay of 4.66%
(34,896/748,669) of thetotal, but we must consider that the data
have only been recorded for this hospital since 2009. The
Healthcare Complex of Avilarepresents5.46% (40,842/748,669)

http://mental .jmir.org/2020/11/€15776/

of the total sample of days of stay. In 2012, a new hospital
management model wasimplemented at the Healthcare Complex
of Zamora; under thismodel, patients are supervised in sheltered
homes or other similar centers. Tables 1 and 2 show the decrease
in the number of patient days of stay in that hospital.

Through the SPSS stati stics program, we obtained the following
statistical parameters: mean, standard deviation, variance,
minimum, and maximum, taking into account the total number
of days of stay per hospital complex in the periods 2005-2011
and 2012-2015 (see Table 3).
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Table 3. Descriptive statistics of total days of stay per hospital over 11 years.

Health care complex and years Days of stay
Mean (SD) Variance Minimum Maximum

Healthcare Complex of Zamora

2005-2011 7107.43 (866.60) 750,987.62 5979 8336

2012-2015 2509.25 (1066.70)  1,137,846.92 1217 3412
Healthcare Complex of Avila

2005-2011 3570.29 (1514.97)  2,295,136.57 2268 5878

2012-2015 3962.50 (894.32) 799,809.67 3252 5261
Healthcare Complex of Burgos

2005-2011 12,846.86 (743.74)  553,155.81 11,406 13,579

2012-2015 10,505.00 (758.99)  576,071.33 9375 11,002
Healthcare Complex of Ledn

2005-2011 6260.71 (719.70) 517,970.57 4815 6874

2012-2015 6636.50 (798.80) 638,075.00 5680 7603
Healthcare Complex of Palencia

2005-2011 5060.14 (582.57) 339,392.14 4631 6348

2012-2015 4743.50 (212.13) 45,000.33 4584 5056
Healthcare Complex of Salamanca

2005-2011 5811.14 (1020.81)  1,042,054.14 4504 7186

2012-2015 5338.25 (951.30) 904,962.25 4380 6597
Healthcare Complex of Soria

2005-2011 8527.57 (591.55) 349,928.95 7637 9354

2012-2015 9637.25 (1247.66)  1,556,658.25 7866 10,542
Healthcare Complex of Segovia

2005-2011 4833.71 (576.97) 332,890.91 3997 5621

2012-2015 5236.75 (421.56) 177,712.92 4614 5542
University Clinical Hospital of Valladolid

2005-2011 8527.29 (721.09) 519,967.91 7686 9629

2012-2015 9403.00 (198.21) 39,286.00 9213 9676
The Bierzo Hospital

2005-2011 4280.71 (278.77) 77,712.91 3849 4679

2012-2015 3526.00 (272.07) 74,023.33 3333 3920
University Hospital of Rio Hortega

2005-2011 3797.33(3105.53)  9,644,294.33 233 5920

2012-2015 5876.00 (109.04) 11,890.00 5784 6030

Table 4 shows a comparison of total number of daysof stay in  were no records. The results show that since 2012, the number
2012 for each hospital in relation to the mean days of stay in  of days of stay in the Healthcare Complex of Zamora decreased
the period from 2005 to 2011. In the case of the University considerably. In other health care complexes, the days of stay
Hospital of Rio Hortega, the mean is calculated from data increase in some cases and in others the behavior is not too
between 2009 and 2011, because in the previous years there variable.
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Table4. Mean days of stay in the period from 2005 to 2011 compared to the total days of stay from the year 2012 for each hospital .

Health care complex

Days of stay from 2005 to 2011, mean (SD)

Total days of stay in 2012, n

Healthcare Complex of Zamora
Healthcare Complex of Avila
Healthcare Complex of Burgos
Healthcare Complex of Lebn
Healthcare Complex of Palencia
Healthcare Complex of Salamanca
Healthcare Complex of Soria
Healthcare Complex of Segovia
University Clinical Hospital of Valladolid
The Bierzo Hospital

University Hospital of Rio Hortega

7107.43 (866.60)
3570.29 (1514.97)
12,846.86 (743.74)
6260.71 (719.70)
5060.14 (582.57)
5811.14 (1020.81)
8527.57 (591.55)
4833.71 (576.97)
8527.29 (721.09)
4280.71 (278.77)
3797.33 (3105.53)

3412
5261
10,777
7603
5056
5477
9659
4614
9405
3920
5817

Table 5 reports the percentage increase and decrease in the
number of days of stay for each hospital in 2012 with respect
to the mean days of stay in the period from 2005 to 2011. The

records for the University Hospital of Rio Hortega are limited

to the years between 2009 and 2011. The results show that the
percentage decrease in the number of days of stay is52% higher
than in the rest of the care complexes.

Table 5. Percentage increase and decrease in the number of days of stay in 2012 with respect to the mean days of stay from 2005 to 2011.

Health care complex

Increase or decrease in days of stay, %

Increase
Healthcare Complex of Avila
Healthcare Complex of Ledn
Healthcare Complex of Soria

University Clinical Hospital of Valladolid

University Hospital of Rio Hortega
Decrease
Healthcare Complex of Zamora
Healthcare Complex of Burgos
Healthcare Complex of Palencia
Healthcare Complex of Salamanca
Hesalthcare Complex of Segovia
The Bierzo Hospital

47.36
21.44
13.27
10.29
53.19

52.00
16.11
0.08
575
4.55
8.43

The results from Tables 4 and 5 show how the days of stay at  the evolution of the num

the Healthcare Complex of Zamora decreased considerably in

2012, with respect to other hospital centers. In Table 6, weshow  to 2011.

ber of days of stay in thishospital from

2012 to 2015, with respect to the mean days of stay from 2005

Table 6. Percentage decrease in the number of days of stay for each year from 2012 to 2015 with respect to the mean days of stay from 2005 to 2011

for the Healthcare Complex of Zamora.

Year Days of stay
2005-2011, mean (SD) 7107.43 (866.60)
2012, % decrease 52.00

2013, % decrease 82.88

2014, % decrease 71.15

2015, % decrease 52.77
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Discussion

Onceaserious mental illness occursit tendsto become chronic,
and apatient may need repeated hospitalizationsthat affect daily
life and social integration. Therefore, early diagnosis, proper
treatment, and follow-up of mental health disorders are crucial
for disease prevention [13].

In this study, we used atotal of 49,824 records of anonymous
hospital admissionsof patientswith mental diseases. The sample
corresponds to a time period of 11 years, from 2005 to 2015,
and includes 11 AIPUs.

It is necessary to highlight the variation of the behavior of days
of stay per year in the Healthcare Complex of Zamora since
2012; in Tables 1, 2, and 3, the percentage of days of stay of
this hospital compared to other hospitals reduced the mean
number of days of stay by 64.69%.

This favorable variation of the total number of days of stay per
year is due to the hospital management model that was
implemented; that is, patients with mental diseases do not go
to the hospital for treatment. Instead, the specialists travel to
the primary health care center to see their patients. This allows
for theintegration of levelsof carein primary and hospital care.
The sheltered homes are another aspect of the applied
management model, where the patient feels integrated into
society and their daily lives.

Since 2012, in the Healthcare Complex of Avila and the
University Hospital of Rio Hortega, the percentage of days of
stay with respect to the mean days of stay from 2005 to 2011
has increased by 47.36% and 53.19%, respectively (see Tables
4 and 5). Table 5 indicates that in the Healthcare Complex of
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Burgos and The Bierzo Hospital, the days of stay decreased by
16.11% and 8.43%, respectively. These values are lower
compared to the value of days of stay in the Hospital of Zamora
in 2012 (n=3412), which represents a decreased mean of 52.00%
from the previous years (mean 7107.43, SD 866.60).

Table 6 shows the decrease in the number of days of stay for
patients with mental diseases since 2012. In 2013, the highest
decrease of 82.88% was observed, which represents a total of
1217 days of stay registered in that year.

In relation to expenses, a stay in these health care complexes
costs between €325 and €408 (US $384.71 and US $482.96)
[14]. Taking into account the Healthcare Complex of Zamora,
the mean number of days of stay between 2005 and 2011
represents a cost of €2,309,914.75 to €2,999,731 (US
$2,734,280.74 to US $3,550,826.58). When applying the
hospital management model, the cost of days of stay was
reduced in 2012 by 51.99%,; it corresponds to a value of
€1,108,900 to €1,392,096 (US $1,312,621.56 to US
$1,647,844.92). Therefore, in the 2012-2015 period, the cost
of the mean days of stay was reduced by 64.69%.

These results allow us to demonstrate the efficiency of the
management model applied in the Healthcare Complex in
Zamora. Hence, we propose the following as future lines of
study: (1) apply the hospital management model to the rest of
the health care complexes to improve management efficiency,
(2) analyzetheresultsin subsequent years using the same mode!,
comparing it with what was obtained previously, (3) anayze
thetrend of mental health diseasesin the data set and determine
themain disordersin thisregion, and (4) apply machinelearning
techniques to the database in order to obtain predictions of the
most prevalent mental disordersin patients.

This research has been supported by Gerencia Regiona de Salud (GRS 1801/A/18) of the Junta de Castillay Leon, under the
project Andlisis de Eficienciay Sostenibilidad del Método Reticular de Atencidn en Salud Mental y Estrategia de Mejora.

Conflictsof Interest
None declared.

References

1. Thenmozhi R, Kabali B, Kapali SC. Effect of administrative stress on mental health in a group of office workers: A
cross-sectional study. In; Proceedings of the 2014 International Conference on Science Engineering and Management
Research (ICSEMR). 2014 Presented at: 2014 | nternational Conference on Science Engineering and Management Research
(ICSEMR); November 27-29, 2014; Chennai, Indiap. 1-3. [doi: 10.1109/I CSEMR.2014.7043570]

2. WatkinsNG, Lovell NH, Larsen ME. SMCT: Aninnovativetool for menta health analysis of Twitter data. In: Proceedings
of the 40th Annual International Conference of the |EEE Engineering in Medicine and Biology Society (EMBC). 2018 Jul
Presented at: 40th Annual International Conference of the IEEE Engineering in Medicine and Biology Society (EMBC);
July 18-21, 2018; Honolulu, HI p. 4114-4117. [doi: 10.1109/EMBC.2018.8513257]

3. Viéliméaki M, Kannisto KA, Vahlberg T, Hatonen H, Adams CE. Short text messages to encourage adherence to medication
and follow-up for people with psychosis (Mobile.Net): Randomized controlled trial in Finland. JMed Internet Res 2017
Jul 12;19(7):€245 [FREE Full text] [doi: 10.2196/jmir.7028] [Medline: 28701292]

4. Jain S, Gangwar M. A mining analysis over psychiatric database for mental health classification. i-Manager's J Comput

Sci 2017;5(1):7-13. [doi: 10.26634/jcom.5.1.13792]

http://mental .jmir.org/2020/11/€15776/

JMIR Ment Health 2020 | vol. 7 |iss. 11 |€15776 | p.29
(page number not for citation purposes)


http://dx.doi.org/10.1109/ICSEMR.2014.7043570
http://dx.doi.org/10.1109/EMBC.2018.8513257
https://www.jmir.org/2017/7/e245/
http://dx.doi.org/10.2196/jmir.7028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28701292&dopt=Abstract
http://dx.doi.org/10.26634/jcom.5.1.13792
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH GoéngoraAlonso et al

5.

10.

11.

12.

13.

14.

Cronin RM, Hankins JS, Byrd J, Pernell BM, Kassim A, Adams-Graves P, et a. Risk factors for hospitalizations and
readmissions among individualswith sickle cell disease: Results of aUS survey study. Hematology 2019 Dec;24(1):189-198
[FREE Full text] [doi: 10.1080/16078454.2018.1549801] [Medline: 30479187]

Adebiyi MO, Mosaku SK, Irinoye OO, Oyelade OO. Socio-demographic and clinical factors associated with relapsein
mental illness. Int J Afr Nurs Sci 2018;8:149-153 [FREE Full text] [doi: 10.1016/j.ijans.2018.05.007]

Fleury MJ, Fortin M, Rochette L, Grenier G, Huynh C, Pelletier E, et al. Assessing quality indicators related to mental
health emergency room utilization. BMC Emerg Med 2019 Jan 15;19(1):8 [FREE Full text] [doi: 10.1186/s12873-019-0223-8]
[Medline: 30646847]

Steeg S, Emdley R, Carr M, Cooper J, Kapur N. Routine hospital management of self-harm and risk of further self-harm:
Propensity score analysis using record-based cohort data. Psychol Med 2018 Jan;48(2):315-326. [doi:
10.1017/S0033291717001702] [Medline: 28637535]

Higgins N, Meehan T, Dart N, Kilshaw M, Fawcett L. Implementation of the Safewards model in public mental health
facilities: A qualitative evaluation of staff perceptions. Int JNurs Stud 2018 Dec;88:114-120. [doi:
10.1016/j.ijnurstu.2018.08.008] [Medline: 30236863]

Roos E, Bjerkeset O, Steinsbekk A. Health care utilization and cost after discharge from amental health hospital: An RCT
comparing community residential aftercare and treatment as usual. BMC Psychiatry 2018 Nov 12;18(1):363 [FREE Full
text] [doi: 10.1186/s12888-018-1941-2] [Medline: 30419894]

Cooper J, Steeg S, Bennewith O, Lowe M, Gunnell D, House A, et al. Are hospital services for self-harm getting better?
An observational study examining management, service provision and temporal trendsin England. BMJ Open 2013 Nov
19;3(11):€003444 [FREE Full text] [doi: 10.1136/bmjopen-2013-003444] [Medline: 24253029]

Steeg S, Carr M, Emdley R, Hawton K, WatersK, Bickley H, et al. Suicide and all-cause mortality following routine hospital
management of self-harm: Propensity score analysisusing multicentre cohort data. PL oS One 2018;13(9):0204670 [ FREE
Full text] [doi: 10.1371/journal.pone.0204670] [Medline: 30261030]

Boege |, Herrmann J, Wolff JK, Hoffmann U, Koelch M, Kurepkat M, et al. CCSchool: A multicentre, prospective study
on improving continuum of carein children and adol escents with mental health problems associated with school problems
in Germany. BMC Health Serv Res 2018 Dec 06;18(1):947 [FREE Full text] [doi: 10.1186/s12913-018-3713-6] [Medline:
30522471]

Decreto 25/2010, de 17 de junio, sobre precios plblicos por actos asistenciales y servicios sanitarios prestados por la
Gerencia Regional de Salud. Boletin Oficial de Castillay Ledn. Valladolid, Spain: Junta de Castillay Leon; 2013 Dec 30.
URL: https://www.sal udcastillayleon.es/transparenci a/es/transparenci ali nf ormaci on-datos-publicos/gesti on-economical
coste-servicios/preci os-publi cos-actos-asi stenci al es-servi cios-sanitari os.ficheros/

1199560-01%20ANEX O0%20PRECI 0S%20P%C3%9ABLICOS.pdf [accessed 2020-11-19]

Abbreviations

AlPU: acute inpatient psychiatry unit
ICD-9: International Classification of Diseases, Ninth Revision

Edited by G Eysenbach; submitted 05.08.19; peer-reviewed by M Sharma, A Khanna; comments to author 12.09.19; revised version
received 13.09.19; accepted 23.09.19; published 30.11.20.

Please cite as:

Gongora Alonso S, Sainz-De-Abajo B, Dela Torre-Diez |, Franco-Martin M

Health Care Management Models for the Evolution of Hospitalization in Acute Inpatient Psychiatry Units: Comparative Quantitative
Sudy

JMIR Ment Health 2020; 7(11):e15776

URL: http://mental.jmir.org/2020/11/e15776/

doi:10.2196/15776

PMID: 33252351

©Susel GongoraAlonso, Begtriz Sainz-De-Abajo, I sabel DelaTorre-Diez, Manuel Franco-Martin. Originally publishedin IMIR
Mental Health (http://mental.jmir.org), 30.11.2020. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Mental Health, is properly cited. The complete
bibliographic information, a link to the original publication on http://mental.jmir.org/, as well as this copyright and license
information must be included.

http:/mental jmir.org/2020/11/e15776/ JMIR Ment Health 2020 | vol. 7 | iss. 11 [e15776 | p.30

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/30479187
http://dx.doi.org/10.1080/16078454.2018.1549801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30479187&dopt=Abstract
https://doi.org/10.1016/j.ijans.2018.05.007
http://dx.doi.org/10.1016/j.ijans.2018.05.007
https://bmcemergmed.biomedcentral.com/articles/10.1186/s12873-019-0223-8
http://dx.doi.org/10.1186/s12873-019-0223-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30646847&dopt=Abstract
http://dx.doi.org/10.1017/S0033291717001702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28637535&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2018.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30236863&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-018-1941-2
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-018-1941-2
http://dx.doi.org/10.1186/s12888-018-1941-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30419894&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=24253029
http://dx.doi.org/10.1136/bmjopen-2013-003444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24253029&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0204670
https://dx.plos.org/10.1371/journal.pone.0204670
http://dx.doi.org/10.1371/journal.pone.0204670
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30261030&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-018-3713-6
http://dx.doi.org/10.1186/s12913-018-3713-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30522471&dopt=Abstract
https://www.saludcastillayleon.es/transparencia/es/transparencia/informacion-datos-publicos/gestion-economica/coste-servicios/precios-publicos-actos-asistenciales-servicios-sanitarios.ficheros/1199560-01%20ANEXO%20PRECIOS%20P%C3%9ABLICOS.pdf
https://www.saludcastillayleon.es/transparencia/es/transparencia/informacion-datos-publicos/gestion-economica/coste-servicios/precios-publicos-actos-asistenciales-servicios-sanitarios.ficheros/1199560-01%20ANEXO%20PRECIOS%20P%C3%9ABLICOS.pdf
https://www.saludcastillayleon.es/transparencia/es/transparencia/informacion-datos-publicos/gestion-economica/coste-servicios/precios-publicos-actos-asistenciales-servicios-sanitarios.ficheros/1199560-01%20ANEXO%20PRECIOS%20P%C3%9ABLICOS.pdf
http://mental.jmir.org/2020/11/e15776/
http://dx.doi.org/10.2196/15776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33252351&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Kipeta

Original Paper

Shaping Blended Care: Adapting an Instrument to Support
Therapists in Using eMental Health

Hanneke Kip*?, M Sc; Jobke Wentzel®, PhD; SaskiaM Kelders*, PhD

ICentre for eHealth and Wellbei ng Research, Department of Psychology, Health & Technology, University of Twente, Enschede, Netherlands
2Department of Research, Transfore, Deventer, Netherlands

SResearch Group IT Innovations in Health Care, Windesheim University of Applied Sciences, Zwolle, Netherlands

4Optentia Research Focus Area, North-West University, Vanderbijlpark, South Africa

Corresponding Author:

Hanneke Kip, MSc

Centre for eHealth and Wellbeing Research
Department of Psychology, Health & Technology
University of Twente

Drienerlolaan 5

Enschede, 7500 AE

Netherlands

Phone: 31 53 489 9180

Email: h.kip@utwente.nl

Abstract

Background: Although eMenta health interventions, especially when delivered in a blended way, have great potential to
improve the quality and efficiency of mental health care, their use in practice lags behind expectations. The Fit for Blended Care
(FfBC) instrument was devel oped to support therapistsand clientsin shaping blended carein away that optimally fitstheir needs.
However, this existing version cannot be directly applied to specific branches of mental health care asit istoo broad and generic.

Objective: The goal of this study is to adapt the existing FFBC instrument to fit a specific, complex setting—forensic mental
health care—by means of participatory development with therapists.

Methods: The participatory process was divided into 4 phases and was executed by a project team consisting of 1 manager, 3-5
therapists, and 1 researcher. In phase 1, general requirements for the adaptation of the existing instrument were discussed in 2
focus groups with the project team. In phase 2, patient-related factors that influence the use of an existing web-based intervention
were elicited through semistructured interviews with all 18 therapists working at an outpatient clinic. In phase 3, multiple focus
groups with the project teams were held to create thefirst version of the adapted FFBC instrument. In phase 4, adigital prototype
of the instrument was used with 8 patients, and the experiences of the 4 therapists were discussed in afocus group.

Results: Inphase 1, it became clear that the therapists’ main requirement was to develop a much shorter instrument with afew
items, in which the content was specifically tailored to the characteristics of forensic psychiatric outpatients. The interviews
showed abroad range of patient-related factors, of which 5 were used in the instrument: motivation for blended treatment; writing
about thoughts, feelings, and behavior; conscientiousness; psychosocial problems; and social support. In addition, a part of the
instrument was focused on the practical necessary preconditions that patients should fill by themselves before the treatment was
developed. The use of the web-based prototype of the instrument in treatment resulted in overall positive experiences with the
content; however, therapists indicated that the items should be formulated in a more patient-centered way to encourage their
involvement in discussing the factors.

Conclusions: The participatory, iterative process of this study resulted in an adapted version of the FFBC instrument that fits
the specific forensic context and supports shared decision making. In general, the adaptiveness of the instrument isimportant: its
content and implementation should fit the type of care, the organization, and eHealth intervention. To adapt the instrument to
other contexts, the guidelines described in this paper can be followed.

(JMIR Ment Health 2020; 7(11):€24245) doi:10.2196/24245
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eHealth; blended care; implementation science; participatory devel opment; forensic psychiatry; mobile phone
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Introduction

The Benefits of Blended Care

eMental hedlth interventions are a potentialy effective and
efficient way to improve the quality of care in amenta health
care system that is under pressure due to shortages in staff and
money [1-3]. eMental health refersto the use of technology for
the treatment or prevention of mental health disorders [4].
Although there are different types of technologies that can be
used [4,5], web-based interventions are currently the most
predominant form in both research and practice. The content of
these types of interventions is based on existing treatment
models such as cognitive behavioral therapy or mindful ness,
and they offer treatment via multiple modalities such aswritten
text, assignments, and short videos[6]. Studies have shown that
these types of interventions can result in clinical outcomes that
are comparable with those of standard in-person treatments
[7-10]. In addition, they have the potential to increase the
efficiency of care by replacing parts of the in-person treatment
by web-based treatment [3,11]. Combining this offlinein-person
treatment with web-based technol ogiesin mental health careis
referred to as blended care[12]. By integrating both approaches,
we can have the best of both worlds: offering low-threshold
web-based treatment, independent of place and time, which
increases the patient’s sense of ownership while maintaining
the advantages of a strong therapeutic aliance of in-person
treatment [3,11,13]. Despite the benefits of blended care,
implementationin practiceisvery challenging [11,14-16], partly
dueto the barriers experienced by therapists[17]. Among other
things, they often do not think of introducing the possibility of
using eMental health interventions to their clients as these are
not intheir systemand thus are not on top of their mind [17,18].
Furthermore, especially therapists with little eMental health
experience are unsure about the topicsthat they need to address
when introducing or discussing the use of eMental health
interventions in treatment with a patient [15,17]. In addition,
therapists often decide whether to use eMental health by
themselves, based on their own estimation of the patient, instead
of considering its applicability together with the patient via
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shared decision making [18]. If eMental health interventions
are used, they are often viewed as a separate addition instead
of an equal, fully integrated part of the treatment [19]. Blended
care is often delivered in a standardized one-size-fits-all way,
whereas ideally, the way eHealth is integrated in treatment
should be personalized based on characteristics and preferences
of individual clients [14,20]. These reasons for the lack of
successful implementation of blended care indicate that there
isaneed to support therapistsin shaping their blended treatment
in such a way that it can be embedded in treatment to fit the
preferences and skills of the patient.

Fit for Blended Care I nstrument

A tool that was designed to support therapists in mixing
web-based and offline mental health careisthe Fit for Blended
Care (FfFBC) instrument. Thisinstrument aimsto support shared
decision making in shaping blended treatment in mental health
care [12]. To achieve this, it provides topics for therapists and
patients to think about and discuss as well as decide on topics
related to the needs, characteristics, and skills of a patient
regarding blended care. On the basis of a literature review,
multiple focus groups and interviews with both therapists and
clients as well as a document containing instructions for and
the items of the FfBC instrument were created [12]. The
instrument consists of 4 main parts, which are briefly described
in Table 1. All items of the instrument are provided in the left
column of the table in Multimedia Appendix 1. Although the
FfBC instrument is considered to be a valuable tool to shape
blended care in practice [12,20,21], its current factors seem to
be too generic and broad for application in specific domains of
mental health care[20]. For example, there are many differences
in patient characteristics and treatment goals in the treatment
of addiction, anxiety and mood disorders, or delinquent
behavior. If the instrument does not optimaly fit the
characteristics of patients, therapists, and health care, its
applicability in practiceislow. Thisimpliesthat thereisaneed
for multiple versions of the FfBC instrument, each adapted to
the characteristics of different types of menta heath care
settings.

Table 1. A brief description of the 4 parts of the Fit for Blended Care instrument.

Part of the instrument Number of items

Examples

Part 1: Practical, necessary prerequisites
that need to be met to be able to start

blended treatment before starting the treatment

Part 2: Possible barriers that might hin-
der blended treatment

Part 3: Possiblefacilitatorsthat can facil-

itate blended treatment and patient together during a treatment ses-
sion
Part 4: An overview of the previously N/A2

discussed barriers and facilitators

A total of 4 items for the patient and 4 items
for the therapiststo be filled out individually

A total of 10itemsfilled out by therapist and
patient together during a treatment session

A total of 5itemsfilled out by the therapist

Items on clients’ access to a computer; their internet skills;
and the presence of acute, severe psychiatric or medical
problems that would hinder the use of blended care

Items on topics such as aclient’s cognitive problems or
sensitivity to a psychological crisis

Preferencefor blended care because of practical reasonsand
aclient’sdiscipline and social support

An overview of the first 3 parts to prompt therapists and
clientsto discuss and decide on the composition of blended
treatment

3N/A: not applicable.

http://mental .jmir.org/2020/11/e24245/

JMIR Ment Health 2020 | vol. 7 | iss. 11 [e24245 | p.32
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Blended Carein Forensic Mental Health Care

An adapted version of the FFBC instrument would be especially
relevant for the treatment of forensic psychiatric patients.
Forensic mental health careisacomplex branch of mental health
care. The main difference between forensic and regular mental
health care isthat the main goal of forensic mental health care
is to prevent delinquent behavior; therefore, treatment takes
place at the intersection between law and psychiatry [22].
Forensic mental health care focuses on the treatment of patients
who have committed or are on the verge of committing an
aggressive or sexua offense, fully or partly caused by a
psychiatric disorder [23]. The use of eMental health in this
unique domain appearsto be very challenging, which can partly
be explained by the characteristics of the forensic psychiatric
patients population. Many patients have hardly had any
education and have difficulties with reading or writing.
Furthermore, forensic psychiatric patients have a broad range
of disorders and have committed different types of offenses
[24], making the current predominant one-size-fits-all approach
toward eMental health interventions not very applicable [25].
In addition, as treatment is often part of a sentence and thus
obligatory, many patients are not motivated to be in therapy
[24], making it even harder to engage them in eHealth
interventions. By integrating eHealth interventionsin treatment,
the quality of forensic mental health care can be improved, for
example, by tailoring eHeath interventions to patient
characteristics, by adding persuasive el ementsthat can increase
engagement and adherence, or by offering new waysfor patients
to work on their treatment [25,26]. However, asis the casein
mental health care in general, successful implementation of
eHealth interventions in existing treatment is considered to be
amajor barrier [18,26,27].

Objective

Many branches of mental health care have much to gain from
successful blended treatment; however, implementation is a
main barrier. To overcome this barrier, the FFBC instrument
can be a useful tool. However, to ensure that the FfBC
instrument fits the characteristics of a specific form of mental
health care, the existing version needs to be adapted. In line
with the recommendations on eHeal th devel opment, this should
be done in close collaboration with end users to ensure that it
fits their needs and wishes [28-31]. Consequently, the goal of
thisstudy isto adapt the existing FFBC instrument to fit forensic
mental health care by means of participatory development with
therapists. This will result not only in a new, ready-to-use
version of the instrument for forensic mental health care but
also in a blueprint for steps that need to be taken to adapt it to
other types of (mental) health care.

Methods

Setting
Thisstudy took placein a Dutch organization that offersforensic
mental health care to both inpatients and outpatients. The
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organization has 2 main outpatient clinics where approximately
85% of all patients are treated. This study took place in one of
these outpatient clinics that treats approximately 50% of the
organization’s entire patient popul ation. The patient popul ation
of thisclinicischaracterized by arelatively low education level:
46% had only primary and/or secondary education. Furthermore,
patients had a broad range of diagnoses, such as personality,
attention deficit, sexual, anxiety, depression, schizophrenia, and
substance use disorders.

The focus of this project was to adapt the FfBC instrument to
an eMenta health intervention that was aready used by the
organization: a web-based intervention platform that contains
acollection of over 200 different modules, devel oped by aDutch
commercial company. The platform is suitable for all types of
mental health care and consequently contains modules on,
among other things, mindful ness, depression, substance abuse,
aggression regulation, relaxation exercises, and social skills.
Each module consists of multiple sessions that are provided in
afixed order and can be accessed via abrowser or mobile app.
These sessions consist of a combination of elements, for
example, written information about the topic, a story from a
peer (in video or text), written assignments derived from
cognitive behavioral therapy, and informative videos. Within
the clinic, these modules are used in a blended manner. This
means that therapists must first introduce the intervention
platform to a patient and select an appropriate module. During
usage, the patient is asked to complete assignments in the
modules by themselves, on which the therapist must then
provide written feedback viathe platform in between in-person
sessions. Log data analysis has shown that the intervention has
been used for over 5 years; however, the uptake in practice is
considered disappointing: only 18% of the patients started a
module, whereas the goal was to use the intervention with all
patients. In addition, among the patients who started, 82% did
not finish the module and thus can be characterized as
nonadherent. Furthermore, only half of the organization's
therapists used the intervention, of which most used it only
several times[18].

Study Design

Several methods have been used to adapt the existing FFBC
instrument to optimally fit the treatment of forensic psychiatric
outpatients. The existing version can be found in a paper by
Wentzel et a [12], and a summarized version is provided in
Table 1. To create an adapted version, an agile approach was
applied, in which several subproducts were created, regularly
evaluated with therapists, and adapted accordingly [32]. These
formative evaluation cycles are in line with current
recommendations on eHeath development and support
developers in ensuring that the final product fits the needs and
characteristics of the end users and their contexts [33]. The
phases of this study and the accompanying methods used are
presented in Table 2.
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Table2. An overview of the methods used to adapt the Fit for Blended Care instrument for forensic mental health care.

Research method Main research goal

Phase 1: Requirementsfor adaptations

A total of 2 focus groupswith 3 therapists and
1 manager

Phase 2: I dentifying factors

Semistructured interviewswith al 18 therapists
of 1 outpatient clinic

Phase 3: Content generation

Focus group with 3 therapists, 1 manager, and
2 researchers

Focus group with 6 therapists, 1 manager, and
2 researchers

related factors
Prototyping

Phase 4: Testing
Pilot study with 5 therapists
Focus group with 5 therapists

Prototyping
previous phases

I dentifying the preferences and ideas of the therapists, managers, and researchersto determine the
general layout and structure of the to-be-adapted FFBC? instrument

Identifying specific forensic psychiatric patients—elated factors that influence the use of the
eMental health intervention

Formulating the items that should be integrated in the to-be-adapted version of the instrument,
based on previously identified factors

Formulating tips and recommendations for therapists on how to deal with different types of patient-

Developing a functioning, interactive prototype of the adapted version of the FFBC instrument

Gaining insight into the experiences of therapists and practical feasibility of using the instrument
Identifying points of improvement for the adapted version of the FfBC instrument

Developing an improved version of the FfBC instrument based on the points of improvement of

3fBC: Fit for Blended Care.

Throughout the entire process, a project team was actively
involved. This team consisted of the researcher who led the
focus groups (HK), a minimum of 2 and a maximum of 5
therapists, and the team manager. Therapists were included by
the team manager based on their motivation to improve the use
of eMental health. To ensure different perspectives, not all
participating therapists were very positive about the intervention.
All members had at least three years of experience working in
mental health care, and all had used the eMental health
intervention at least once. The composition of the project team
changed throughout the process for various reasons: 1 member
was replaced by another due to persona circumstances, and
later in the process, 3 new members were added to expand the
expertise and experience of the project team. In addition, not
all members could join all focus group meetings due to
conflicting appointments.

Materials and Procedure

Phase 1. Requirements for Adaptations

Ascan beseenin Table 2, thegoal of thefirst phase wasto map
the requirements, that is, the needs and wishes of the involved
therapists regarding adaptations to the existing version of the
FfBC instrument (Table 1).

Participants

In the first phase of the process, two 1-hour focus groups were
held with 1 manager and 3 therapists—of which 1 was a social
worker and 2 were psychologists; all were members of the
project team.

Data Collection

In the first focus group, the participants studied the existing
FBC instrument and discussed its potential usefulness to
determine whether adapting it would be of added value for the

http://mental .jmir.org/2020/11/e24245/

organization. After agreeing on its usefulness, the second focus
group focused on the therapists’ needs and wishesregarding an
adapted version of the instrument via a brainstorming session
about required adaptations. The main discussion points centered
on the content of the items, the length of the instrument, the
way of filling it out, and the way in which the questions were
asked.

Analysisand Product

Onthebasis of the notesthat were taken by the researcher (HK),
a document was created with the stakeholders’ reguirements
regarding the adapted version of the FFBC, which was checked
and verified by the participating therapists.

Phase 2: | dentification of Factors

To create the content of the adapted version of the FfBC
instrument that was specificaly tailored to the use of the
web-based modules in forensic mental hedth care,
semistructured interviews with therapists were conducted to
gain insight into the patient-related factors that, according to
the therapists, are related to the use of the web-based modules.

Participants

To avoid self-selection bias, all 18 therapists working at the
forensic outpatient clinic were included in the interview study.
All therapists were expected to use the eMental health
intervention when offering therapy. Theincluded therapistshad
different occupations. 8 psychologists, 6 social workers, 2
system therapists, 1 traumatherapist, and 1 forensic nurse were
interviewed. At thetime of interviewing, they had been working
in forensic care for an average of 13.18 years (SD 8.68), with
arange of 8 monthsto 29 years.
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Data Collection

After theinterview’sgoal and content were discussed, informed
consent was obtained. The entire interview consisted of 6 main
categories with open-ended questions. (1) sociodemographic
questions, (2) experiences with the introduction of the
intervention, (3) the way in which the intervention was used
with patients and/or reasons for not using the intervention, (4)
the potential added value of the intervention, (5) the idea
situation regarding implementation in practice, and (6) barriers
related to the use of the intervention. Consequently,
patient-rel ated factors were discussed throughout the interview.

Analysisand Product

To identify patient-related factors, an inductive, bottom-up
approach was applied to analyze the transcripts. For this study,
195 fragments on patient-related factors that are related to the
use of the eMental health intervention wereidentified. Next, an
initial coding scheme was created based on these fragments

Kipeta

using the method of constant comparison [34]. Overall, 2
researchers used the initial coding scheme to code 20% of the
fragments, resulting in a joint probability agreement of 89%.
No further adaptations to the underlying structure of the code
scheme were required. Owing to the high interrater reliability,
1 researcher coded the remaining fragments and discussed them
with the other researcher in case of doubt.

Phase 3: Content Generation

Asshownin Table 3, thegoal of thethird phase wasto combine
the requirements of phase 1 and patient-related factorsidentified
in phase 2 into an adapted version of the FfBC instrument that
fit the needs and wishes of the therapists and the characteristics
of forensic outpatient care. This was achieved in 2 stages, of
which the first stage focused on the creation of items for the
instrument and the second stage on the tips and guidelines that
the instrument should offer. This resulted in the creation of a
functional prototype of the FfBC instrument.

Table 3. Main codes and the number of interviews in which they were identified (Nint=18) and the total number of times that a code was identified

(Ntot=195).
Main code Interviews in which the main codes wereidentified, n  Total number of times the code was identified, n
Treatment motivation 14 40
Conscientiousness 14 27
Literacy levels 14 22
Perceived benefits 14 22
Psychosocia situation 13 28
Technologica skills 12 17
Availability of technological resources 11 18
Reflective skills 11 21

Participants (Focus Groups Round 1)

A total of 2 researchers, 5 therapists, and 1 manager participated
in the first focus group.

Data Collection (Focus Groups Round 1)

A 1-hour focus group took place to discusswhich patient-related
factors identified in phase 2 should be included in the adapted
FBC instrument. One researcher led the focus group by
explaining the previoudy identified factors and asking the
participants whether these factorswould be suitablefor inclusion
in the instrument.

Analysis and Product (Focus Groups Round 1)

Onthebasis of thediscussion, 2 researchers created atable with
(2) the factors from the original instrument, (2) comparable or
similar factors from the previously conducted interviews, (3) a
suggested adaptation for the adapted version of the FfBC
instrument, and (4) substantiation and explanation for the
adaptation. Furthermore, for each factor, 3 multiple-choice
options to indicate the extent to which a factor was estimated
to be present within a patient were added. A document with the
factors, a brief explanation, and the 3 options were discussed
with 5 therapists and 1 manager in a new focus group and
adapted accordingly.

http://mental .jmir.org/2020/11/e24245/

Participants (Focus Groups Round 2)

In the second focus group, the same 5 therapi sts and the manager
participated, and 1 researcher was present.

Data Collection (Focus Groups Round 2)

A focus group was conducted with the project team (all 5
therapists, a researcher, and a manager) and 1 additional
researcher who was actively involved in devel oping the existing
version of the FFBC instrument. In this focus group, concrete
tips and guidelines on how to deal with specific patient-related
factors were generated. All therapists participating in the focus
group had experience using the intervention and were asked to
use their own experiences to formulate the tips and
recommendations. The researcher and manager also actively
participated in the brainstorming session. Each factor was
discussed separately, and general tips and guidelines were
discussed as well.

Analysisand Product (Focus Groups Round 2)

Theresearcher kept extensive notes. On the basis of these notes,
adocument with tips per patient-related factor was created. This
document was validated by the participants of the focus group,
and several minor adaptations were made accordingly. This
resulted in 1 document with al tips and guidelines that had to
be integrated into the adapted FFBC instrument. On the basis
of the previoudy identified items and the tips that were
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generated in phase 3, a working prototype of the instrument
was created in Qualtrics (SAP SE), aweb-based survey system.
In this prototype, therapists were able to select 1 answering
option per patient-related factor, resulting in tailored advice for
each factor.

Phase 4: Testing

The goa of the fourth phase was to gain insight into the
experiences and identify points for the improvement of the
functioning prototype of the FfFBC instrument by testing it in
practice.

Participants

In the pilot study, 5 therapists were asked to use the prototype
of the FfBC instrument with 3 patients per participating
therapist, resulting in an intended number of 15 patients. A total
of 4 therapists participated in the focus group.

Data Collection

In total, the instrument was used with 8 patients. In the focus
group, 4 therapists were asked about their experiences with the
content, usability, and integration in treatment. To ensure that
all relevant topics were discussed, a semistructured approach
was used in which the following topics were discussed: theway
in which theinstrument was used, opinion about the instrument,
and recommendations for improvement.

Analysisand Product

On the basis of the outcomes of the focus group, changes were
made to the initial prototype to ensure an optimal fit with the
needs and wishes of therapists, which was again evaluated by
the therapists. This version of the instrument will be further
developed and implemented in clinical practice.

Results

In this section, the results are discussed for each of the 3 phases
(Table 2) and their accompanying research methods.

Phase 1. Requirementsfor Adaptations

The first focus group showed that therapists saw the potential
of the FfBC instrument in addressing the current implementation
problems. On the one hand, it was seen as a way to offer
concrete and relevant topics to discuss to identify the most
optimal way to shape blended care. On the other hand, if
implemented well, the instrument could be seen as a reminder
that could help therapists in remembering to bring up the use
of technology, as therapists often forgot to introduce the
possibility of blended care or decided for themselves that a
patient would not benefit from eMental health. However,
participants indicated that the instrument needed to be adapted
to better fit the forensic context and to account for several
practical limitations.

The second focus group resulted in the following broad
requirements for the new version of the FFBC instrument:

«  The adapted version should be shorter and contain fewer
texts and fewer items. Therapists found that the existing
instrument contained too many items and thus would be
too time consuming.
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- Each item of the adapted version should be accompanied
by 3 to 4 multiple-choice options. Therapistsindicated that
open-ended questions would require too much time.

- Each multiple-choice option should be accompanied by
tailored advice and tips and tricks specific for that option.
Therapistsindicated that thesetipsand tricks could support
them in initiating and continuing the use of the modules.

- Theitems of the existing version need to be specified to fit
thetreatment of forensic psychiatric outpatients. Therapists
found theitemsin the existing version too broad and generic
for usein forensic mental health care; therefore, the adapted
version of theinstrument should be based on patient-rel ated
factors that specifically influence the use of eHealth
interventionsin forensic mental health care.

«  There should be a web-based version of the instrument.
Therapists believed that a web-based version would be
easier to fill than a paper-based version.

- Pdtients have to answer severa questions about the
necessary preconditionsfor using eMental health in advance
by themselves. Therapists stated that this could avoid them
from discussing these practicalities in treatment, which
would demand valuable time. This means that therapists
wanted to keep the existing distinction between the first
part and the additional items of the instrument [12], where
the first part should be filled out by the patient and the
second part should be discussed by the therapist and patient
together.

Phase 2: | dentification of Factors

The patient-related factorsthat, according to therapists, influence
the use of the eMenta health intervention that arose from the
interview study are presented in Table 3.

Treatment Motivation

Motivation refersto the extent to which a patient is enthusiastic
or open toward working with the eMental health intervention
in treatment. Although some patients were described as
motivated for blended treatment, therapistsindicated that alarge
proportion of the patients were not eager to work with the
eMental health intervention. A lack of motivation was not only
observed at the beginning of the blended treatment but also
when the patients were using the intervention. This lack of
motivation isillustrated by the following quote:

But | think it will be very difficult for a patient who
already is not very motivated, to also encourage him
to log in again, and to read things again, because
there’'s a lot of text sometimes. And to work on
assignments. It would be better to lower the threshold
abit at first.

Conscientiousness

Conscientiousnessrefersto the extent to which a patient adheres
to agreements regarding the independent use of theintervention
outside of treatment, which was described by 1 participant as
follows:

But you have to actually do it, you really have to get
into it. And even though they can practically do it,
they till have to put their mind to it. Plan a moment
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for it, do things, take steps. And a lot of patientsdon’t
get to that point. [PP 3]

Therapistsindicated that it often required alot of their timeand
effort to ensure that patients performed the activities that they
agreed on, such as working on and compl eting assignments. A
comparison was made with doing homework, withwhich alarge
share of the patients, who often received little education, had
difficulties.

Literacy Levels

Literacy levels refer to the patient’s ability to write, read, and
understand treatment-related information in the intervention.
One therapist described this problem in the following way:

But you do meet people who cannot evenwrite. | don't
want to call themilliterate, but they are very ashamed
of alot of linguistic errorsand thingslikethat. That's
a barrier with which you'd have to help them first,
so that it isn’t about the sentence construction or
errors, but what's going on in their head. Just try to
write that down in your own words. And peopl e often
find that difficult. [PP 10]

In addition, therapistsindicated that patients had difficulties not
only with writing but also with reading, as the intervention
contained several words that were perceived as difficult.

Perceived Benefits

Perceived benefits refer to the extent to which a patient
experiences or expectsto experience apositive influence on his
or her treatment because of the use of the technology. Therapists
indicated that if patients did not directly see how a module fits
their problems or could be of added value for them, the chances
of them using the module were lower. A therapist said the
following about this:

There can bealot of reasonsfor that. It might be that
some have heard about it from others, that it’s hel pful.
Or that some modules fit well. And also what I’ve
said before, that it fits the needs of the patient. So if
you offer a sleeping module for someone with
difficulties with sleeping, there's a greater chance
that he will continue.

Psychosocial Situation

Psychosocial situationsrefer to difficult circumstances or events
inapatient’s personal lifeand/or mental state that influence the
use of technology for treatment. This can refer to patients who
arein acrisis such as a psychosis or severe depression and to
those with problems related to their daily life, such as fights
with neighbors or loved ones, no current placeto stay, or money
problems. Thisisfurther illustrated by the following quote:

For two patients it wasn't possible to complete the
assignments. And one of them is someone of whom |
think, there's just too much going on. That person
has lost his job, the emotions are all over the place,
and that makes it more difficult to work on a session,
even though it might be beneficial.
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Overall, therapists indicated that it isimportant for patients to
have ardatively steady life when using the intervention, because
they otherwise have no mental space to work on the module.

Technological Skills

Thiscoderefersto thelevel of skillsrequired for successful use
of information and communication technologies such as
computers or smartphones. Therapists indicated that several
patients, especialy older ones, have difficulties with using
technologies. These difficulties could be with either using the
actual technology, such as a computer, or navigating through
the intervention itself. One therapist said the following:

| can definitely imagine that with young people, who
already sit behind the computer a lot, it might fit a
bit better. | can really imagine that. [PP 3]

Availability of Technological Resources

Thiscoderefersto the patient’s access to atechnological device,
an appropriate working area, and a good internet connection
that is necessary to use the technology. The importance of a
suitable work space is described in the following quote:

| think that in their own environment, where they like
doing it. They have to be able to do it privately, not
that there is someone around the entire time. So
privacy is important for them, | think. We can't
facilitate that; they have to arrange that themselves.
Or we'd have to offer them a place to work here, so
they can sit behind a computer here. [PP 7]

Reflective Skills

Reflective skills refer to the patient’s ability to independently
reflect on and write about emotions, cognitions, and behaviors
in the technology. Often, patients are not used to talking about
their problems, and writing individually about these situations
is often even more difficult. Therapists also indicated that
reflecting individually could also lead to intense emotions and
adverse consequences because of a patient's inability to
independently deal with them, as explained in the following
quote:

And also that it elicits too much emotions that they
cannot directly deal with by talking to someone.
Basically, you'd haveto inhibit the direct gratification
of your own needs. Yes, they can chat, but they do not
receive an answer immediately. And some patients
keep on thinking about it, running it through their
head, because they do not get support directly. [PP
16]

Phase 3: Content Gener ation

Inthefirst focusgroup of thisphase, 3 therapists, 2 researchers,
and amanager decided on itemsthat should beintegrated inthe
instrument based on the factors identified in phase 2. In line
with the requirements identified in phase 1, the number of
factors that arose from the interviews needed to be reduced. To
create an overview of relevant items, a table was created by 2
researchers, in which the factors of the original instrument were
combined with the suggested change to the item and a
substantiation of the change by means of the results of the
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previous phases. In Table 4, a part of thistable is provided to
illustrate this process. The complete table can be found in
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Multimedia Appendix 1.

Table 4. Examples of the table used to create items of the adapted version based on the original version of the Fit for Blended Care instrument.

Item from original version

Item for adapted version

Rationale behind change

10. Motivation and trust (discuss and answer):

«  Doyou (client) trust that ablended treatment
can help you with your complaints?

« Areyou (client) motivated to do a blended
treatment?

15. Working alliance: |sthere agood working al-
liance or do you (therapist and client) expect that
agood working alliance will be devel oped? Note:
Hereitisimportant that you (the client) recognize
your own contribution to the therapy and are
aware of what is expected of you.

N/AZ

Motivation forweb-basedtreatment:
towhat extent isthe patient motivated

to work on the eMental healthinter-
vention in his or her treatment

Motivation is an important issue in forensic mental
health care according to the interviews

Lack of trust in effectiveness was not an important
topic in the interviews; therefore, remove it for con-
ciseness

«  Rephraseitem because the instrument hasto be filled
out by atherapist (after discussing with the patient)

«  Remove to make the instrument more concise

o Person administering thisinstrument might be some-
one other than the therapist (eg, the intaker)

o Hardto assessin the first meetings, especialy in
forensic patients who are obliged to attend treatment;
they might have a different attitude than later in the
treatment process

o Not an important topic in interviews

8N/A: not applicable.

A total of 2 researchers (HK and JW) combined the findings
from the interviews with the factors from the existing
instrument, which resulted in 5 items. The researchers also
created 3 multiple-choice answering options from which a
therapist had to choose the most fitting option. These 5 items
and multiple-choice options were combined into a document
with the first version of the adapted FfBC. This document was
checked by 3 therapistsfrom the project team, and dlight changes
in phrasing were made accordingly. The way in which the
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instrument should be administered was discussed in the focus
group. It wasdecided that thefirst part, focusing on the practical
preconditions, should be filled out by a patient individually,
ideally before beginning the treatment. The second part should
be filled out by the therapist based on a discussion of all 5
factors with the patient, either at the beginning or during
treatment. A summarized version of the instrument is provided
in Textbox 1; the text of the entire adapted version of the
instrument can be found in Multimedia Appendix 2.
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Textbox 1. The main topics and summary of the content and questions of the adapted Fit for Blended Care instrument.

Content of part 1: Necessary preconditions
«  Reading and writing

« Areyou ableto read and write short texts?

«  Workstation and devices

« Do you have access to a device (computer, laptop, smartphone, or tablet), does it have a well-functioning internet connection, and is there
aplace where you can work on web-based treatment in a calm and familiar manner?

o Internet skills

« Areyou able to send emails, watch videos on the web, use the internet to read short texts, use social media, and use the internet to send

messages to others?

Content of part 2: Patient-related factors that can influence blended care
«  Motivation for blended treatment

. Towhat extent is a patient motivated to work with the eMental health intervention in his or her treatment?

o Writing about thoughts, feelings, and behavior

. Towhat extent is a patient able to independently write and reflect on his or her thoughts, feelings, and behavior?

«  Conscientiousness/working with discipline

. Towhat extent is apatient capable of sticking to appointments on blended care for matters such as forgetfulness, concentration, or planning

skills?

«  Psychosocial problems

« Towhat extent are there problems in the patient’s private life and/or severe psychiatric problems that can have a negative impact on using

the eMental health intervention?

« Socia support

«  Towhat extent does a patient have a social network (partner, parents, and friends) that is able to support him or her in using the eMental

health intervention?

In the second focus group, the therapists, researchers, and a
manager formulated tips and recommendations for therapists
on how to deal with different types of patient-related factors,
resulting in a document with tips for al 5 items of the second
part of the instrument. Each multiple-choice answering option
was accompanied by tailored advice specific to that option. On
the basis of the outcomes of the focus group, aresearcher (HK)
created a document with the recommendations, which was
emailed to the researcher, therapists, and manager. On the basis
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of their input, several minor changesto phrasing were made. In
Textbox 2, one tip or recommendation per item is provided for
illustration purposes. To prevent therapists from using the
instrument as a reason for not using eMenta health
interventions, the members of the focus group decided that the
tips should never suggest not to use eMenta health. Instead,
the tips should encourage therapists to think outside the box to
involve difficult-to-engage patients in blended care or to delay
the use of eMental health to alater point.
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Textbox 2. Examples of advice or recommendations provided per item of the instrument.

Generd advice

. Beforeyou start with amodule, it isimportant to discuss with the patient what the added val ue of the module should be. Make sure you set clear
goalsthat you both agree on. On the basis of that, you can regularly evaluate how the blended treatment is going.

Motivation for blended treatment

«  When apatient is not motivated at all, it isimportant to figure out why thisis the case by means of an open discussion, instead of just accepting
it. It might be that a patient foresees obstacles that are actually easy to overcome.

Writing about thoughts, feelings, and behavior

« You can take away a patient’s fear for writing by clearly stating that you do not expect flawless spelling or elegant phrasing but that the goal is
to think about thoughts, feelings, and behaviors. You might suggest the patient to use very short sentences or terms.

Conscientiousness/working with discipline

« If the patient did not hand in an assignment although this was agreed on, you can send a reminder to ask the patient why he or she has not
completed the assignment yet and if he or sheisableto still finishiit.

Psychosocial problems

. If apatient is experiencing acrisis such as current psychosis or suicidality, it is often not recommended to directly start with an eMental health
intervention because the crisis has to be dealt with first. However, it is possible to start the intervention at alater point. It is advised to regularly
evaluate with the patient to determineif blended treatment can be initiated after awhile.

Social support

. If apatientindicatesthat one or more loved ones can actively support him or her, you can look for possibilitiesto actively involve thosein blended
treatment. A loved one might support the patient in working on assignments.

The final activity of the third phase was the development of a
working prototype of the instrument to enable therapiststo test
it with several patients. A digital prototype was created based
on the needs and wishes of the therapists that were identified
in phase 1. The prototype was madein Qualtrics, asthis software
provides tailored advice per chosen answering option.

Phase 4: Testing

The goa of the fourth and final phase was to identify
experiences with and accompanying points of improvement of
the previously devel oped prototype. After 2 months, 5 therapists
used the instrument with atotal of 8 patients. This was about
half of the expected 15 patients. The most important experiences
and conclusions of the final focus group in which the prototype
was evaluated are as follows:

- Therapistsindicated that the 5 factors were useful to discuss
and that the current content sufficed: no factors should be
removed or added.

« Thefirst part of the FfBC instrument was considered as
useful, but therapists indicated that it was difficult to
remember to ask the patientstofill it out beforehand. It was
considered important to integrate the first part in existing
structures, for example, in aweb-based
welcoming module

«  The second part of the FfBC instrument was used several
times but not as often as expected, as therapists were asked
to try the second part with at least three patients. The main
explanation for this was that they did not remember to
administer the instrument during their treatment routines.
They indicated theimportance of remindersto support them
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in remembering the use of the FFBC instrument in treatment.
Other reasonsfor the lower usage were not provided; it was
mostly attributed to not remembering to use the instrument,
and therapists expressed the intention to use it more.
Therapists indicated that the instrument can be of added
value during multiple points in treatment. For example, it
can be used at the beginning of the treatment to get an idea
of the type of patient and to plan blended care; however, it
can also be used throughout the course of the treatment, for
example, if a patient stops using a module or if the use of
the module is not going as expected.

The prototype was designed in such away that therapists
had to fill out the instrument individually, after discussing
the factor with the patient. However, therapists indicated
that, in practice, they preferred to fill theinstrument together
with the patient and expressed aneed for a patient-centered
version, including easier phrasing.

In addition to a web-based version, severa therapists
expressed the need for a paper-based version that they could
fill out together with the patient when, for example, no
laptop was available in case of home visits or if they
preferred not to sit behind their computer with the patient.
To use the instrument, therapists had to use the Qualtrics
prototype, which was considered inconvenient asthey often
could not retrieve the link, which was e-mailed to them.
They indicated that it would be easier to integrate the
instrument in one of the existing systemsthey used, among
which werethe platform of the eMental health intervention
and the electronic patient file. Consequently, theimportance
of integrating the instrument in these systems was
emphasized to prevent the use of the instrument as an
additional time-consuming activity.
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In the focus group, the project team decided that the first part
of the FFBC instrument should beintegrated in ato-be-developed
web-based wel coming modul e, which is expected to be followed
by al patients that start the treatment. The questions of the
second part of the FFBC instrument have to be integrated into
an existing system that has all existing questionnaires that are
used in trestment to ensure that the FfBC is used in the same
way as other questionnaires that are used in forensic mental
health care and to ensure that they do not require any additional
work. Furthermore, based on the outcomes of this focus group,
a second patient-centered version of the FfBC instrument was
developed; the content and a screenshot of the instrument are
provided in Multimedia Appendix 3. In this additional version,
the phrasing of the 5 factorsistargeted at patients, that is, shorter
and simpler sentences without jargon. Participants of the focus
group indicated that these items can be printed on paper, for
example, in the form of aposter or as 5 separate cards that can
be placed on the desks of therapists, to ensurethat theitemsare
always visible, which was expected to serve as an additional
reminder. Together, the patient and therapist can discuss these
items during a therapy session to determine which answering
option best fits the patient, instead of the therapist deciding
individually on which option fits best afterward.

Discussion

Principal Findings

This study described the development of an adapted version of
the existing FfFBC instrument to optimally fit forensic mental
health care. In phase 1, it became clear that therapists wanted
ashorter, easier-to-use version of the instrument, ideally on the
web, containing factors that were more specific for forensic
mental health care. In phase 2, abroad range of patient-related
factors were identified in a systematic interview with al
therapists working at the outpatient clinic. In phase 3, these
factors were trandated into a functioning prototype of the
instrument, using the broad requirements from phase 1. The
instrument consisted of 2 parts. oneto befilled out by the patient
individually, targeting practical necessary preconditions, and
one with 5 items that should be discussed by the patient and
therapist to shape blended treatment. These factors were
motivation for blended treatment; writing about thoughts,
feelings, and behavior; conscientiousness/working with
discipline; psychosocial problems; and social support. In phase
4, the prototype was used in practice. The adapted version of
the instrument was seen as useful and promising but was not
used as often as expected in the pil ot study. Therapistsindicated
that the main reason for thiswas alack of integration in existing
systems and procedures, showing that a fit between the
instrument and their current practices was deemed essential for
its success and added value for clinical practice. On the basis
of the outcomes of this fina phase, a second, more
patient-centered version was developed, with items that are
phrased in a shorter and simpler manner.

Adapting the I nstrument

Although in this study an adapted version for the use of a
web-based intervention platform in forensic mental health care
was created, the FfBC instrument can be adapted to fit many
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different types of mental health care and even for other types
of health care where eHealth interventions are used, such as
physiotherapy [20] or by general practitioners. This study
showed that to prevent an overload of factors resulting in an
impractical and time-consuming instrument, only the most
important ones should be included. Patient-related factors that
are most important might differ per branch of (mental) health
care. For example, theinterview study and focus groups showed
that conscientiousness is seen as a very important topic for
forensic psychiatric patients: therapists stated that they often
have difficulty working independently on modules and doing
their homework [6,18]. However, this issue might be less
relevant in other domains of mental health care. To illustrate,
it is known that highly educated women are most adherent to
eHealth interventions [35,36], and athough these types of
patients are underrepresented in forensic mental health care,
they are more prevalent in the treatment of, for example, anxiety
or mood disorders[37]. Thismight imply that conscientiousness
isalessrelevant factor in that domain. Consequently, theversion
of the instrument that was developed in this study cannot be
copy-pasted to be used in other settings.

To adapt the instrument to ensure that it fits a specific form of
health care, the approach used in this study can be used as a
guideline. Each new project should start with the generation of
genera requirements regarding adaptation, either using the
original elaborate version of the FFBC Instrument (Multimedia
Appendix 1) or theversion developed in thisstudy (Multimedia
Appendices 2 and 3). In phase 2, we conducted a semistructured
interview to identify the factors. Other projects can apply the
same approach; however, as it is quite time consuming to
conduct an entireinterview study, the factorsthat wereidentified
in this or other studies on eHealth usage for a specific setting
might be used, aslong as they are validated with therapists and
possibly patients. In phase 3, the actual instrument was
developed. The findings of this study can be used as the
foundation. For example, other instruments can also use the
distinction between part 1, which focuses on practical necessary
preconditions and must be filled out by patients themselves,
and part 2, which contains approximately 5 items that must be
discussed in treatment. However, athough the existing and
adapted version of the instrument can be used, changes should
always be discussed with therapists to ensure a participatory
approach. Finally, before implementing the instrument in
practice, it has to be pilot tested and changes should be made
accordingly, as was done in phase 4 of this study. As became
clear in this study, including many patients in a pilot test with
aprototype that is not yet integrated in existing systems can be
challenging from apractical point of view. However, in usability
testing, the general guidelineisthat 5to 7 tests are often enough
to identify most flaws of the prototype [38]. Possibly, this
reasoning can be extended to the pilot test, which might mean
that testing the instrument with this number of patients might
suffice to identify the most important points of improvement.
However, future research should show whether thisis actually
the case.

In general, this study has shown that developing an adapted
version of the FfBC instrument requires multiple phases that
are connected by continuous formative evaluation cycles with
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active end-user involvement. The main challenge for the
adaptation of other versionswill beto identify an approach that
is thorough yet not too time consuming. The guidelines and
content that were generated in this study can support other
researchersin setting up an efficient yet thorough devel opment
process.

Shared Decision Making

Animportant finding that gradually became clearer throughout
the process of adapting the FFBC instrument was theimportance
of shared decision making in shaping blended care. In current
clinical practice, the decision on whether and how to use
eMental hedlth interventions is often made in a top-down
manner, with the therapist deciding the intervention that will
be used, the frequency of usage, and the mode of communication
about it [17]. However, therapists participating in this study
clearly expressed the need for an instrument that facilitated
shared decision making as much as possible. Although theinitial
prototype encouraged therapiststo discussthefactors elaborately
with patients, the therapists had to decide on the most suitable
option individually, and the text of the instrument was focused
on thetherapist. The pilot test showed the need for an additional
version to be filled out together with the patient during
treatment. In this project, cardswith these pati ent-centered items
were devel oped; however, there are other possibilitiesto further
support shared decision making in shaping blended care, such
as digital versions using tablets or mobile phones or gamified
versions, which can be devel oped in further research. Using the
FBC instrument is an excellent way to prevent top-down
processes and fits within the models of shared decision making
such as that of Elwin et a [39]. Consequently, in line with
current movements such as positive health, the use of the FFBC
instrument resultsin amore prominent role of patientsin their
own health and health care, which can increase their sense of
ownership and self-management [40].

Future Research

This study mostly focused on the development and formative
evaluation of a therapist- and client-centered version of the
FfBC instrument. Although thisinstrument iswell-substantiated
and can be used in clinical practice, more research is required.
First, the instrument needs to be used in clinical practice by
more therapists and in more organizations to further optimize
it. In line with this, it is important to note that this version of
the instrument should not be seen asfixed; it should constantly
be adapted based on experiences, new insights, and changesin
treatment or context. Second, anecessary precondition to further
optimize the instrument is that it is actually used in practice.
Theresultsof the pilot study showed that, even though therapists
saw theitems as valuable, it was not used as much as expected
beforehand. This touches upon a larger problem related to the
implementation of new innovationsin clinical practice[17,41].
On the basis of the outcomes of this study, the main reason for
this seems to be that the therapists simply forget about using
this new instrument during their daily routines. Thisconclusion
is in line with the work on the implementation of eHealth:
although health care professionals see the added value of an
intervention, they often do not use it because it is not in their
systemand does not seamlesdly fit their regular activities[18,42].
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However, as there might be a broad range of other reasons for
possible low acceptance of the instrument, such as a negative
attitude toward using eHealth in general or a lack of skillsto
fill out the instrument together with the patient [17,43], future
research should use the instrument in a larger sample of
therapists and investigate the reasons for nonacceptance.

Third, although the main goa of the instrument is to shape
blended care in afitting way, a secondary goal is to help the
therapist remember to introduce blended care, as this is often
overlooked in day-to-day practice [5]. By using the instrument
with all patients, the uptake of eMental health in practice might
improve. Further research using log data analyses can study
whether the use of thisinstrument actually resultsin increased
usage and whether different scores on the 5 items can berelated
to different ways in which a module is used. In addition, it is
expected that a better fit between the patient’s needs and a
blended treatment will result in better adherence to and
effectiveness of the intervention, as personalized interventions
can result in improved outcomes [44,45]. However, not much
is known about this topic within the domain of blended care;
therefore, research that aims to determine whether increased
use of the instrument indeed results in higher usage of and
engagement with eHealth interventions is recommended.

The instrument has the potential to not only benefit clinical
practice but also add value for research on eMental health
interventions. In line with the previous recommendation, items
of the FfBC instrument might serve as predictors for the
effectiveness of eMental health interventions. It appears to be
difficult to predict whether and why users are nonadherent to
an intervention and whether it is effective for an individual
[46,47]. Often, sociodemographic factors are identified as
predictors [47]; however, these factors do not provide much
information that is useful in clinical practice as they are often
fixed, for example, we cannot change someone’'sageto increase
the effectiveness of the intervention. However, the items of the
FfBC instrument might be potential moderators for
effectiveness. For example, if the level of motivation appears
to be an important predictor of effectiveness, therapists might
be encouraged to increase a patient’s motivation for blended
care, which might increase the chances of an intervention being
effective. An accompanying advantage is that the outcomes of
FfBC and log datafrom clinical practice can be used to identify
predictors. These results will have more ecological validity as
most research on the predictors of effectiveness is conducted
with data from randomized controlled trials, which take place
in controlled settings as opposed to data from eHealth use in
thereal world. However, to achieve this, the instrument should
be adapted for use as a research tool instead of a clinical tool.
Among other things, the items should be accompanied by
consistent and validated scoring options, and a study on its
reliability and validity as aresearch tool is needed.

Strengthsand Limitations

The main strength of this study is its iterative nature with
multiple formative eval uation cycles. Applying such abottom-up
approach where products are created based on collected data
and evaluated with end users results in a fina product that is
ecologicaly valid and closdly fitsthe requirementsfrom practice
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[32,48]. Throughout this process, the main focus of data
collection was on therapists as they were the main target group
of the instrument. However, the patients were not actively
involved. Thismight have resulted in abias, overlooking factors
that were important for the use of eMental health according to
patients. Nevertheless, as most involved therapists had much
experience with using eMental health with patients and had
discussed reasons for nonusage with their patients, the chance
of missing important factorsis considered fairly low. In addition,
comparablefactors have been identified in other studiesin which
patients and other stakeholders are involved [6,49]. However,
it is recommended to actively involve the patient perspective
in following research to verify whether the identified items are
in line with their experiences as well. Furthermore, data
collection took place at one outpatient clinic of one organization.
Although this was a deliberate decision to ensure that the
adapted version of the instrument seamlessly fitted this
organization, the specific focus raises questions about the
generalizability of the results. Although the involved therapists
had much experience in forensic mental health care, it is still
advised to pilot test the instrument and its implementation in
other forensic organizationsto ensurethat it also fitstheir needs
and way of delivering blended care. Finally, another limitation
regarding generalizability isrelated to the country in which this
study took place. Although many similarities exist between
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Dutch mental health care and that of other countries, there are
also many differences. This implies that this version of the
instrument cannot be copy-pasted into the forensic mental health
care of other countries. Therefore, we stressthat the instrument
should always be adapted to fit specific settings, and this applies
to hedth care in other countries as well. The guidelines
developed for adapting the instrument can be used for this
purpose.

Conclusions

This study showed that the iterative, participatory devel opment
of an FfBC instrument resulted in an adapted version that fits
the context by incorporating the needs and wishes of therapists
and patient-related factors that are relevant for the use of
web-based interventions in forensic mental health care. This
instrument can further support shared decision making in
blended care, asthisisanimportant yet often overlooked topic.
The instrument’s adaptability is important: its content, design,
and implementation in existing care should fit the specific type
of health care, organization, and eHealth intervention for which
it is used; it is not a one-sizefits-al tool. To adapt this
instrument to other contexts, the guidelines described in this
paper can be used. By using such approachesto better integrate
in-person care and eHealth interventions, we can combine the
best of both worlds and increase the quality of care.
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Abstract

Background: Major depressive disorder (MDD) is a global problem with an increasing incidence and prevalence. There has
additionally been anincreasein depression dueto the COVID-19 pandemic. Behavioral activation is considered an evidence-based
treatment for MDD. However, there are many barriers that could hinder one's ability to engage in behavioral activation, with
COVID-19 “shelter-in-place” and social distancing orders being current and large impediments. Virtual reality (VR) has been
successfully used to help treat a variety of mental health conditions, but it has not yet been used as a method of administering
behavioral activationto aclinical population. Using VR to engagein behavioral activation could eliminate barriersthat pandemic
precautions place and help decrease symptoms of depression that are especially exacerbated in these times.

Objective: The following case report examines the feasibility, acceptability, and tolerability of VR behavioral activation for an
adult with MDD during a global pandemic. This participant was part of alarger pilot study, and the case serves as a description
of the VR intervention.

Methods: The participant engaged in a weekly 50-minute psychotherapy Zoom session for 4 weeks, in which a modified
behavioral activation protocol was administered using a VR headset to simulate activities. Data on mood ratings, homework
compliance, and headset use were obtained from the headset. Acceptability, tolerability, and depression symptoms were obtained
using self-report rating scales.

Results: The intervention was feasible, acceptable, and tolerable, as reported by this participant. The participant’s depressive
symptoms decreased by five-points on the Patient Health Questionnaire-9 over a month, with a beginning score of 10 (moderate
depression) and afinal score of 5 (mild depression).

Conclusions: Theimplications of these findings for future research are discussed.

Trial Registration: Clinical Trials.gov NCT04268316; http://clinicaltrials.gov/ct2/show/NCT 04268316

(JMIR Ment Health 2020;7(11):€24331) doi:10.2196/24331

KEYWORDS

virtual reality; case report; major depressive disorder; behavioral activation; VR; depression; COVID-19; behavior; intervention;
feasibility; acceptability; telehealth; pilot study

experience of at least five of the following nine symptoms nearly
every day during the same 2 week period (with at least one of
Depression, classified as major depressive disorder (MDD) by the symptoms being either deprgss_ed_ mooq or loss of interest
the Diagnostic and Statistical Manual of Mental Disorders, 5t OF Pleasure): depressed mood, diminished interest or pleasure
Edition (DSM-5), is a global problem with an increasing N _aCtIVItIeS; sgnlflcgnt we|ght Io;s when_ not dieting, we|ght
incidence and prevalence [1]. MDD is characterized by the 9aN, Or @& change in appefite; insomnia or hypersomnig;
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psychomotor agitation or retardation; fatigue; feelings of
worthlessness or excessive and inappropriate guilt; difficulty
concentrating; and suicidal thoughts [2]. As such, MDD is
heterogeneous, given that two people can hold the diagnosis
with only one overlapping symptom. However, regardless of
an individua’s symptom presentation, those who meet
diagnostic criteriaexperience significant distress or impairment
in areas of functioning [2].

More than 322 million peopleworldwide experience symptoms
of depression and about 788,000 people die each year from
suicide, with suicide being the second global leading cause of
death for people aged 15-29 years [1]. COVID-19 has further
led to an increased risk for people developing depression
worldwide, due to containment measures such as confinement
to one’shomewith “ shelter-in-place” and community shutdown
orderslasting for months[3,4]. Asaresult of these containment
measures and their subsequent negative consequences on
individuals, such as social isolation and increased rates of
unemployment, there have been estimatesthat potentially 50,000
more individuals could commit suicide worldwide [5].

Depressive disorders are worldwide the “single largest
contributor to non-fatal health [oss” and are among the leading
drivers for years lived with disability [1]. This latter metric
accounts for the number of people who are affected by the
disorder as well as the “severity and disability associated with
their symptoms” [6]. Specifically, MDD is estimated to be the
11th leading cause of disability and mortality worldwide and
the second leading cause of disability among all disease and
injury in the United States [7,8]. Data analyzed from 36,309
US adults between 2012 and 2013 found that the lifetime
prevalence of MDD was 20.6%, while a 1-year prevalence was
10.4% [9]. This means that, over a person’s lifetime, there is
more than a one in five chance of having a major depressive
episode. Among adults with MDD, about 64% had a severe
impairment [10].

Given the severe impact that depressive symptoms have on
individuals and society, it is imperative to identify effective
treatment options. Many evidence-based treatments have been
identified for MDD, behavioral activation (BA) being one of
them [11]. BA is defined “as a structured, brief
psychotherapeuti c approach that aimsto (a) increase engagement
in adaptive activities (which often are those associated with the
experience of pleasure or mastery), (b) decrease engagement in
activities that maintain depression or increase risk for
depression, and (c) solve problems that limit access to reward
or that maintain or increase aversive control” [12]. Thisisin
direct response to the behavioral theory of depression, which
statesthat a dearth of response-contingent positive reinforcement
catalyzes symptoms of depression due to less frequent
engagement in pleasant activities or behavioral avoidance[12].
Thus, by helping people who have depression to become
behaviorally activated through engaging in activities that they
find pleasurable or that lead to a sense of accomplishment and
mastery, they are able to regain the lost positive reinforcement
and improve mood symptoms.

Despite BA's effectiveness and ease of dissemination and use
in primary care settings, obstacles exist to its implementation.

https://mental .jmir.org/2020/11/e24331
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First, finding the ongoing interna motivation to become
behaviorally activated is not an easy task for people who
struggle with depression, due to the nature of the symptoms
themselves [12]. There may also be external obstacles that
prevent engagement in pleasant activities, such as finances and
mobility. For example, anindividual may find pleasurein travel
or an adrenaine-filled activity, which may be too costly to
engagein or not available due to safety concerns from physical
conditions. Another person may be unableto engagein activities
they previously enjoyed, such ashiking or visiting distant places,
due to mohility constraints, lack of socia connections, and
community or pandemic restrictions. As previously mentioned,
the COVID-19 outbreak led to widespread confinement to one’s
home with “ shelter-in-place” and community shutdown orders
lasting for months, preventing individual sfrom partaking inthe
activities they used to enjoy. Thus, it is vital to consider
alternative treatment methods that patients may access and more
easily engage in, especialy for those that may be unable to
receive in-person treatment.

The use of technology as an adjunct to or amethod of delivering
mental health treatments is becoming increasingly popular as
away to fill this treatment gap [13]. One technology medium,
virtual redlity (VR), is defined as a “computer-generated
simulation, such as a set of images and sounds that represents
a real place or situation, that can be interacted with, in a
seemingly real or physical way by a person using special
electronic equipment. It can transmit visual, auditory, and
various sensationsto users through a headset to make them feel
as if they are in avirtual or imagined environment” [13]. VR
has been successfully used to help treat a variety of mental
health conditions, and the use of VR could help eliminate many
of the aforementioned barriersto care dueto asense of presence
that can match real-world activities [13-15]. Unlike engaging
in real-world activities, VR is readily accessible and can
consistently be used, making it a potentially beneficial
therapeutic modality when other activities are barred.

Although thereisminimal risk when using aVR headset, studies
have indicated that the side effects may include cybersickness,
often comprising three subscales: nausea (N), oculomotor (O),
and disorientation (D). N includesincreased salivation, sweating,
nausea, upset stomach, or burping; O includesfatigue, headache,
eyestrain, or difficulty focusing; D includes vertigo, dizziness,
and blurred vision [16-18]. The cause of cybersicknessislargely
unknown, but there are many theories. One of the predominant
hypothesesis that cybersicknessis due to a mismatch between
visual and vestibular cues [16,18]. In other words, the person
using the VR headset is perceiving movement without feeling
the movement or doing so themselves, causing feelings of
sickness [16,18]. Research has illustrated that the rates of
cybersicknessincrease with time wearing the headset [16]. Thus,
although the exact cause of cybersickness remains unknown
and can be unpleasant, there are precautions that can be taken
to minimize the risk.

This case represents results from a single subject who was part
of a larger pilot study currently being explored to test the
feasibility, acceptability, and tolerability of using aVR headset
as away to administer BA during the COVID-19 pandemic. If
pleasant activities can be successfully simulated and found
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effective using a VR headset, this would eliminate many
obstacles to receiving care or engaging in pleasant activities
such as cost-related impediments, ability-related obstacles, or
other accessrelated difficulties such as the COVID-19
“shelter-in-place” orders. Given the plethora of VR options
readily available online for free and the cheaper headset
selections, VR isnow more publicly accessiblethanin previous
years [19]. If using VR to simulate pleasurable activities
decreases the symptoms of depression, it could potentially
providerelief for many people who would otherwise not be able
to engage in such activities. This case hypothesized that VR
BA would be an acceptable, feasible, and tolerable method of
delivering a BA intervention for an individual diagnosed with
MDD, and there would be adecreasein symptoms of depression
after using the headset.

Methods

Materialsand Apparatus

A VR headset supplied by Limbix, now partnered with BehaVR,
was used. This headset had a 5.5-inch screen size with 2560 x
1440-pixel resolution, a screen aspect ratio of 16:9, a 92° field
of view, 3 degrees of freedom, and arefresh rate of 70 Hz [20]
(see Figure 1). This headset was chosen due to the fact that it
was awireless system with preprogrammed content that did not
require the use of a phone or computer. The headset was easily

Figure 1. Virtual reality headset.
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turned on and off, and used the motion of the participant’s head
to pinpoint the desired content with a visually ssmulated white
circle that could then be clicked with a side button by one's
finger. The ease of use was imperative, due to the participant’s
need to have the headset at home for engaging in activities
between sessions. The Limbix devices were returned to the
protocol director after study completion.

The immersive 360° videos were chosen from 360° videos
already accessible on YouTube (see Multimedia Appendix 1).
A total of 37 videos were selected based on activities from the
Pleasant Events Schedule [21] and the subsequent quality of
the available image (at least 4K resolution). These videos were
uploaded onto the headset and each video was sorted into at
least one of the five categories: animals; sports, dance, or arts,
adrenaline; travel; and hiking or outdoors (see Multimedia
Appendix 2). These categories were chosen to provide
participants a diversity of options that most align with their
values and interests. For example, a person experiencing
symptoms of depression who previously enjoyed travel could
explorethe beauty of the Maldives (see Figure 2) or the majesty
of the Eifel Tower in Paris (see Figure 3). Another participant
may enjoy nature and could choose to experience swimming
with dolphins (see Figure 4) or visiting awaterfall in Venezuela
(see Figure 5). The videos ranged in length from 1 minute and
2 seconds to 10 minutes, to minimize the risk of cybersickness
[16].

-
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Figure 2. Screenshot of Visit Maldives.

Figure 3. Screenshot of Paris.

Figure 4. Screenshot of Swim with Dolphins.
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Figure5. Screenshot of Angel Falls.

Paul et al

M easures

Demographics

The participant was asked to confirm his name and date of birth
during the intake assessment screening. During the intake visit,
the participant completed a written demographic form over
Zoom (Zoom Video Communications, Inc), which asked him
to identify information about gender identity, racial identity,
mental health treatment history, VR use history, and history of
epilepsy and treatment (see Multimedia Appendix 3).

The Mini I nternational Neuropsychiatric I nterview

TheMini International Neuropsychiatric Interview (MINI) was
verbally administered during the Zoom intake and was used to
evaluateinclusion and exclusion criteria. It isashort diagnostic
structured interview that assesses the 17 most common
psychiatric disorders in the DSM-5. In a study comparing the
validity and reliability of the MINI to the Structured Clinical
Interview for DSM, it was found that the MINI had good
reliability and validity, and took half the amount of time [22].

Mood

The participant’s mood was primarily measured using the Patient
Health Questionnaire-9 (PHQ-9) at four timepoints and was
verbally administered by the protocol director. The PHQ-9isa
nine-item self-report that measures an individual’s depression
symptoms by mapping onto the nine criteriain the DSM-5 and
rating them from O (not at all) to 3 (nearly every day), with a
score range of 0-29, with 29 indicating the most severe
depression and O indicating alack of depression. A PHQ-9 score
of 10 or higher indicatesthe presence of MDD with asensitivity
of 88% and a specificity of 88% [23]. The PHQ-9 has an
excellent construct validity and a high internal reliability
(Cronbach alpha .89) [23].

Presence

The intensity of presence felt in the virtual environment was
adapted from the five-question telepresence scale outlined by
Nowak and Biocca[24], which has an alphaof .88. The adapted
scale used in this study incorporated three questions with five
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response choices ranging from “Not at all” to “Very Strongly.”
Question 3 was modified from Nowak and Biocca's [24] “To
what extent did you feel immersed in the environment you
saw/heard?’ to “How much did it feel asif you visited another
place?’ to clarify the wording and make it more distinct from
guestion 2. These questions were completed on aworksheet by
the participant after each VR activity and securely emailed to
the protocol director before each session.

Tolerability

Physical tolerability was measured using the Simulator Sickness
Questionnaire (SSQ) [25]. This questionnaire includes 16
symptoms that each load differently onto the three clusters of
sickness: oculomotor (O; eyestrain, difficulty focusing, blurred
vision, headache; Cronbach alpha .91), disorientation (D;
dizziness, vertigo; Cronbach alpha .88), and nausea (N; nausea,
stomach awareness, increased salivation, burping; Cronbach
alpha.84) [26]. Each symptom has arating choice of “No more
than usual” (0), “Slightly more than usua” (1), “Moderately
more than usua” (2), or “Severely more than usua” (3).
Emotional tolerability was measured by using the Brief
Agitation Measure. This measure consists of three items with
each item scored from “Strongly Disagree” (1) to “Strongly
Agree’ (7). This measure has a high internal consistency with
acoefficient alphaof .91 [27]. These questionswere completed
on a worksheet by the participant after each VR activity and
securely emailed to the protocol director before each session.

Acceptability

Acceptability was assessed using an adapted version of the
technology acceptance model (TAM), a valid and reliable
(Cronbach apha ranging from .73 to .94) measure [28]. The
TAM used in this study encompassed 13 questions with the
subcategories of “Perceived Usefulness,” “Perceived Ease of
Use” “Attitudes Toward Use” and “Intention to Use
Technology.” Participants were given the option of circling one
of five choices ranging from “ Strongly Disagree” to “ Strongly
Agree” These questionswere completed on aworksheet by the
participant after each VR activity and securely emailed to the
protocol director before each session.
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Protocol

Recruitment

This casereport is part of a current study that aims to continue
recruitment until either 30 participants are enrolled or the
timeline of January 15, 2021, whichever comesfirst. Participants
were recruited from a study flyer posted at Stanford School of
Medicine, Department of Psychiatry & Behavioral Sciences
located at 401 Quarry, Palo Alto, CA. Theflyer and description
of the study were also listed on the Department of Psychiatry
& Behaviora Sciences at Stanford University School of
Medicine's currently recruiting studies website and
ClinicalTrias.gov. Individuals calling into Stanford Psychiatry’s
intake team were also informed about the study and given the
protocol director’s contact information, if interested. Curify, a
health-technology startup, also assisted in recruitment by
advertising the study on Facebook.

Screening (Part 1)

The participant who contacted the protocol director expressing
interest in the study was scheduled for an initial phone screen,
where hewas briefly assessed for initial eligibility and provided
with the opportunity to ask questions about the study. Initial
eligibility was determined by a PHQ-8 score of 10 or greater
[23] aswell asabrief questionnaire that was designed to be the
first preliminary screener for inclusion criteria(see Multimedia
Appendix 4). After the participant met initial eligibility and
stated that hewas still interested in participation, aformal intake
was scheduled via Zoom, due to COVID-19 restrictions, and
he was securely emailed the consent form to review prior to
meeting.

Screening (Part 2)

After reviewing any questions and securely emailing the signed
consent form back to the protocol director, the intake session
occurred. During the intake session, the participant was asked
to verbally complete the demographic questionnaire while the
protocol director shared her screen via Zoom. The participant
was subsequently administered the MINI by the protocol
director. The participant was then informed of his eligibility
and was scheduled for hisfirst session via Zoom.

Randomization

Before the first session, this participant was randomized into
one of the three study arms using five opague, concealed
envelopesin sets of six to preserve balance throughout the study.
The participant had a onein three chance of being randomized
into each group.

Intervention: VR BA Arm

The VR BA study arm followed the protocol for brief BA based
on the guidance of Funderburk et al [29] and Jacobson et al
[30]. That is, the treatment incorporated the four component
parts that Jacobson et a [30] outlined: establishing the
therapeutic relationship, developing goals for treatment,
conducting a functional analysis, and treatment review with
relapse prevention.

https://mental .jmir.org/2020/11/e24331
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Funderburk et a’s [29] brief treatment protocol assisted in
outlining the flow of information per session, with the first
session focusing on establishing rapport, identifying activities
that the participant valued or felt a sense of mastery or pleasure
infrom the past, introducing the activity log, and setting activity
goals. The second session focused on reviewing homework and
the connection between mood and activities, addressing barriers
and problem-solving, and scheduling new activity goals. The
third and fourth sessionssimilarly reviewed materials, addressed
barriersto completing goal s and problem-solving these barriers,
and created new activity goals.

Specifically, the participant in the VR BA arm of the study met
with the protocol director once per week for 4 weeks over Zoom
for 50 minutes to receive BA therapy. He was securely emailed
the mood activity log, the VR list of activities, and the post-VR
guestionnaire prior to the first session. The VR headset was
shipped to his address prior to the first session as well.

During thefirst session, psychoeducation around the connection
between thoughts, behaviors, and feelings was discussed, and
the cognitive behavioral therapy triangle was shown via screen
sharing. The participant was then introduced to the idea of BA
and briefly explained the theory behind the evidence outlined
by Lewinsohn [31]. The protocol director explained the
difference between pleasure and mastery activities, and mapped
out the participant’s previous day, hour-by-hour, with him to
determine how often he engaged in pleasurable or mastery
activities. The participant was then asked to use the mood
activity log and schedule, in session, at least four VR “ activities’
that he may enjoy into his upcoming week, aswell as complete
the log (see Multimedia Appendix 5).

The participant was then shown how to use the headset and
asked to complete a short activity in VR during the session to
ensure proper use of the headset. He wasinformed that he could
move his head and body, but he should remain seated for his
safety. The participant was asked to complete the post-VR
guestionnaire assessing spatial presence, simulator sickness,
agitation, and acceptability every time he finished an activity
in VR (see Multimedia Appendix 6). Additionally, the headset
prompted him to rate hismood on ascale of 1-10 (1=worst ever
felt; 10=best ever felt) before and after each activity. Barriers
were anticipated and problem-solving strategieswere discussed.

During session two, the protocol director reviewed the mood
activity log with the participant and checked-in regarding goal
attainment. Barriers to completion of activities and
problem-solving strategies were discussed. New activity goals
werethen introduced and scheduled in session using an activity
scheduling form, which was securely emailed prior to session
two (see Multimedia Appendix 7). Session three followed the
same structure as session two, with review of the activity
scheduling form instead of the mood activity log. During session
four, the trestment and skills were reviewed, and feedback was
attained (see Figure 6 for study timeline).
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Figure 6. Study timeline. BA: behavioral activation; CBT: cognitive behavior therapy; MINI: Mini International Neuropsychiatric Interview; PHQ:

Patient Health Questionnaire; VR: virtual reality.
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Results denied current suicidal ideation or intent but stated that he had

Demographic and Background I nformation

This case report used the information and data gathered from
thefirst participant who completed the VR BA arm of the study.
This participant contacted the protocol director, stating that he
was interested in participating in the study. After the initial
phone screen and intake session were compl ete, he wasinformed
that he met criteria to participate in the study. He was then
randomized into the VR BA arm of the study.

The participant was a Caucasian male in his early 40s with a
history of depression, who had been treated with psychotherapy
and medication management. The participant stated that he had
never used a VR device.

Medications

The participant was taking Fluoxetine and Mirtazapine (dosages
unknown) to treat his symptoms of depression.

Psychiatric History

The participant stated that he had engaged in weekly talk therapy
for years and was currently engaged in weekly psychotherapy
for an hour and was being followed for medi cation management.
The participant experienced six prior episodes of depression
and met criteriafor current MDD on the MINI. The participant
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one previous suicide attempt over 10 years ago. The participant
had a family history of bipolar disorder, with two paternal first
cousins being diagnosed, but he denied ever experiencing any
manic or hypomanic symptoms and did not meet criteria for
bipolar disorder. The participant met criteriafor mild cannabis
use disorder, in early remission, given that he reported abstaining
from cannabis for over 6 months. The participant additionally
met criteria for bulimia nervosa, with about one inappropriate
compensatory behavior aweek after an eating binge.

Medical History

The participant denied any history of seizures. He also denied
any underlying medical illness.

Mental Status Examination

During all meetings with the protocol director, the participant
was aert and oriented to person, place, and time, and did not
endorse any auditory or visua hallucinations. The participant
did not appear to be in acute distress and denied suicidal
ideation. He was appropriately dressed and well groomed. His
speech, volume, and prosody were within normal limits. The
participant’s affect was content congruent, and he was agreeable
to the protocol director’s instruction and questioning.
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Intake and Session 1

During theinitial phone session, the participant’s PHQ-8 score
wasa 10. Thefirst session took place 9 dayslater and hisPHQ-9
scorewas an 8. The subsequent three sessionstook place exactly
aweek apart from each other.

Session 2

At the beginning of session two, the participant’s PHQ-9 score
decreased to a 7. During this session, the participant reflected
that he enjoyed using the VR headset during the week because
“VR can give [him] new experiences that [he] would not
normally be able to do.” He also shared that using the VR
headset had helped him to feel better, with the hypothesis that
the “novelty helps with depression.” The participant further
noted that he found himself “more motivated to do other things
after using the headset.” He provided the feedback that the
videos were not too short, and he liked that the length of each
activity was provided; however, he thought that the motorcycle
video was too long and repetitive at 10 minutes.

Session 3

At the beginning of session three, the participant’s PHQ-9 score
decreased to 6. During this session, the participant remarked
that it was easier for him to engage in VR activities than
activitiesinreal life because he keeps the headset nearby, knows
it isashort time commitment, and that he will feel better after
using the headset. He further stated that after completing aVR
activity, he experienced increased motivation to partake in a
real life activity, enumerating his thought of “I may aswell try
something else” after using the headset. The participant also
remarked that he used the VR headset to help replace activities
he wanted to decrease, such as social media.

Session 4

At the beginning of session four, the participant’s PHQ-9 score
was 5. The participant stated that due to activity monitoring he
was completing more activities than usual, both in VR and in
real life. He also mentioned that using the VR headset provided
him with a sense of accomplishment and something to look
forward to. He attributed the overall 5-point decrease in his
PHQ-9 scores to the fact that he had been increasing his
activities, had more motivation after using the VR headset, and
wasfeeling agreater sense of mastery. He stated that the appeal
of using VR was the ability to gain exposure to new things,
which provided theimpetusfor him to engagein novel activities
inred life, such asvisiting new parks. The participant remarked
that although there were only 37 VR activities to choose from,
he still felt that the experiences were novel since he could look
in different directions during each activity. He recalled that the
key to frequently using the device was keeping it close by so
that he would remember to use it instead of other, less helpful
activities. He noted that 5 days prior his psychiatrist increased
his dosage of Fluoxetine but stated that he did not currently feel
adifference and was informed that the effects would not be felt
for “aweek or two.”

Feasibility, Acceptability, Tolerability

The feasibility, or degree to which VR could successfully be
integrated into BA treatment, was measured by commenting on
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qualitative barriers to use observed. Barriers were assessed by
rates of dropout, adverse events, the number of timesthe headset
was used, and thelevel of presencefelt inthe headset. Thelevel
of presence was calculated on a scale of 0 (not at all) through
4 (very strongly) for each question; and with three questions,
there was a possibility of yielding a score between 0 and 12.
The average total presence for the participant was then
calculated as9.53 out of 12. The participant completed the study
and did not report any adverse events during the study. Although
full homework completion required using the VR headset a
minimum of four times per week, yielding a minimum total of
12 times, this participant used the headset a total of 21 times,
while completing 15 post-V R worksheets. The participant used
the headset six times during his first week, 10 times during his
second week, and five times during his third week. Although
the participant engaged in 15 of the 37 potential activities, he
chose to participate in “Cats in Living Room,” “Bungee
Swinging Canyon,” “Rollercoaster,” “Motorcycle Race”
“Swimming with Sharks” and “Elephant” twice each, while
engaging in the other nine activities once.

Acceptability of the VR BA treatment was measured using the
TAM, with the agreeance choice on the Likert scal e represented
from O (Strongly Disagree) through 4 (Strongly Agree). The
number of questionsin each category determined the outcome
range, which were then averaged. The participant maintained
the same agreeance choiceson all 15 questionnaires, indicating
“Strongly Agree” for “Perceived Ease of Use” (average score:
12 out of 12), “Attitudes Towards Use” (average score: 16 out
of 16), and “Intention to Use Technology” (average score: 12
out of 12), while in the “Perceived Usefulness’ category, he
rated “ Strongly Agree” for questions 2 and 3 but “Agree” for
guestion 1 (average score: 11 out of 12).

Physical tolerability of the VR headset was assessed by using
the SSQ, and the emotional tolerability of the VR headset was
assessed by using the Brief Agitation Measure. Physical
tolerability was broken into each item and scaled from 0 (No
more than usual) to 3 (Severely more than usual) for each item.
The participant endorsed symptoms of nausea, general
discomfort, stomach awareness, sweating, increased salivation,
vertigo, burping, and dizzy (eyes open; see Table 1). Specifically,
the participant endorsed the resulting symptoms after
participating in the following four activities: “Cats in Living
Room” (nausea), “Motorcycle Race” (nausea, genera
discomfort, stomach awareness, sweating, increased salivation,
vertigo, dizzy [eyes open]), “Rollercoaster” (nausea, genera
discomfort, stomach awareness, sweating, increased salivation,
vertigo, dizzy [eyes open]), and “ Skiing” (nausea).

The total scores for physical tolerability were then summed,
yielding atotal scoreof 1.8 out of apotential 48, indicating high
physical tolerability. Emotional tolerability was scored from 1
(Strongly Disagree) to 7 (Strongly Agree) per question; and
with three questions, there was a possihility of yielding a score
between 3 and 21. The average emotional tolerability score for
this participant was a 3, indicating high emotional tolerability.
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Table 1. Physical tolerability.
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Measure (range of score) Score, mean
Nausea (0-3) 0.33
General discomfort (0-3) 0.2
Stomach awareness (0-3) 0.27
Swesting (0-3) 0.27
Increased salivation (0-3) 0.13
Vertigo (0-3) 04
Burping (0-3) 0
Difficulty concentrating (0-3) 0
Difficulty focusing (0-3) 0
Eyestrain (0-3) 0
Fatigue (0-3) 0
Headache (0-3) 0
Blurred vision (0-3) 0
Dizzy (eyes open; 0-3) 0.2
Dizzy (eyes closed; 0-3) 0
Fullness of head (0-3) 0

Discussion

Principal Findings

This case demonstrates that VR BA was afeasible, acceptable,
and tolerable method of delivering BA for an individual
diagnosed with MDD during the COVID-19 pandemic. It also
describes in detail the intervention that is being studied in a
pilot randomized controlled trial (RCT) to be completed in 2021.

The participant used the headset more than was required for
homework, did not verbally report any adverse events, and
experienced an average presence of nearly 80% while using the
headset. Although thisis arelatively high presence rating, the
authors conjecture that it was not higher for two reasons. First,
the Limbix headset created a subtle effect that one is looking
at the image through a screen, due to the simple device
technology. Second, in using a 360° video, to give the illusion
of movement, the image moves while the participant remained
still, rather than the participant being able to walk around the
virtual environment. It is possible that with a more advanced
device, the presence rating would be higher. Still, his presence
ratings were not correlated with his pre-VR to post-VR mood
ratings.

The largest feasibility issue was working through COVID-19
“shelter-in-place” and transitioning the study from an in-person
to telehealth design. However, theissue was solved by shipping
the VR headset to the participant and using Zoom for the session
meetings. Thus, the participant was till ableto engagein weekly
face-to-face sessions with the protocol director.

The participant rated the use of the headset as highly acceptable,
giving the highest ratings of acceptability to all but one question.
He indicated that using the headset was emotionally tolerable,
denying any symptoms of agitation. He also rated the use of the
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headset as largely physicaly tolerable, providing a rating of
about 3.8% intolerability. Although the participant did endorse
varying degrees of nausea (N), general discomfort, stomach
awareness (N), sweating (N), increased salivation (N), vertigo
(D), and dizziness (eyes open; D) during three of the adrenaline
activitiesand one nonadrenaline activity, the participant did not
discuss these symptoms during sessions and still rated his
post-V R mood as the same as or higher than his pre-VR mood
after each of the adrenaline activities [16]. Given that the
majority of his cybersickness symptoms occurred during the
adrenaline activities of riding arollercoaster, skiing, and riding
amotorcycle, the authors hypothesize that this was a result of
the mismatch between his vestibular and visual cues, since the
movement of the image during adrenaline activities happens
more quickly than when watching a sunset or observing nature
[16,18]. Interestingly, despite endorsing symptoms of
cybersickness during “Cats in Living Room,” “Rollercoaster,”
and “Motorcycle Race” in week 1, he chose to engage in those
three activities again during week 2. The activity of “Skiing”
was participated in once, during his last week (week 3).

The participant experienced a 5-point decrease in depression
symptoms on the PHQ-9 over a month, providing an initial
rating of 10, which indicated moderate depression, and a final
rating of 5, indicating very mild depression [23]. This decrease
is clinically significant and illustrated that, despite the
restrictions in place due to COVID-19, an individual was able
to decrease his symptoms of depression using VR BA. He
attributed this decrease in depression symptoms to increasing
the number of his real life and virtual activities, a hypothesis
that isin accordance with the behavioral theory of depression
[12]. However, without a powered RCT, this finding could be
dueto aplacebo effect. Thisis because the participant’s PHQ-9
score decreased from 10 during the initial intake to 8 at the
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beginning of the first session, before any intervention was
provided. It should also be noted that the participant increased
the dosage of his antidepressant medication simultaneously,
adding a confound. However, the medication adjustment was
done in between sessions 3 and 4, and there was aready a
downward trend of his PHQ-9 scores.

The strength of thisVR BA intervention isthat the mood ratings,
activities completed, and amount of times using the headset
were captured objectively and were standardized on the Limbix
headset. Conseguently, accurate home practice measurements
were made, and the possibility of inaccurate homework reporting
was eliminated. Additionally, this study took place during
COVID-19 “shelter-in-place,” when real life activities were
limited. Thefact that this participant experienced mood increases
after using the headset provides some evidence and possible
potential for using VR to increase mood when real life activities
are limited or treatment is being delivered remotely through
telehealth.

This case study has several limitations. First, many of the
guantitative and qualitative measures were subjective and
completed by the participant. Although the participant engaged
with the headset 21 times, he only completed 15 post-VR
guestionnaires, and thus, the complete data set was not able to
be analyzed after every activity. Qualitative data collection that
included further context was needed and is an important
consideration for future research. In addition, given that thisis
a case report on one individual, the results may not be
generalizable or help usidentify causality. Results may not be
applicable to all populations struggling with symptoms of
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depression, dueto the heterogeneity of the disorder. Specifically,
the participant began treatment with moderate symptoms of
depression, and although BA has been shown to be effective
for those with more severe symptoms, it is unknown whether
using a VR headset to perform BA would yield these findings
[12]. Unlike BA in real life, the participant was limited to the
37 activities on the headset, which were chosen primarily based
on quality of image. Additionally, there was no follow-up, and
thus, it is unknown whether the mood gains were lasting. Last,
the participant had to return the Limbix headset to the protocol
director upon study completion, and although there are low-cost
VR options that the participant was educated to use, it is
unknown if they will yield the same outcomes or compliance.

Conclusion

To the authors' knowledge, this was the first reported use of
VR to administer BA for a person with MDD. This is a
retrospective case report that used the data from the first VR
BA participant in a larger, three-arm study. This case was a
combination of VR1 and VR2 methodologies, as outlined by
Birckhead et al [32], since it both discussed in-depth user
feedback of the prototype VR intervention, and it al so evaluated
the feasibility, acceptability, and tolerability of the VR
intervention for a participant diagnosed with MDD inaclinical
setting. We believe that these findings will inspire other
researchers to investigate and explore the use of VR BA as a
method of treating individuals diagnosed with MDD. We aso
believe that these encouraging findings may inspire other
researchers to pursue VR3 trials (powered RCT) to compare
outcomes between using VR to administer BA and a control
condition for individual s diagnosed with MDD [32].
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Abstract

Background: Approximately 20% of women suffer from postpartum depression (PPD). Due to barriers such as limited access
to care, half of the women with PPD do not receive treatment. Therefore, it iscritical to identify effective and scalableinterventions.
Traditional mindfulness programs have been effective in reducing depressive symptoms, however access remains a barrier. A
self-paced mobile health (mHealth) mindfulness program may fit the lifestyle of busy mothers who are unable to attend in-person
classes. However, littleisknown regarding the feasibility or efficacy of mHealth mindfulnessinterventionsin postpartum women
with depressive symptoms.

Objective: Thisstudy aimsto assessthe feasibility, acceptability, and preliminary efficacy of an mHealth mindfulnessintervention
for postpartum women with moderate to moderately severe depressive symptoms.

Methods. We conducted asingle-arm feasibility trial of an mHealth mindfulnessintervention within Kaiser Permanente Northern
Cdlifornia (KPNC), alarge integrated health care system. Participants were identified through clinician referral and electronic
health records via KPNC's universal perinatal depression screening program and recruited by the study team. Inclusion criteria
included the following: English-speaking, up to 6 months postpartum with a Patient Health Questionnaire (PHQ-8) score of 10
to 19, and no regular mindfulness/meditation practice. Participants were asked to use a mindfulness app, Headspace, 10 to 20
min/day for 6 weeks. Baseline and postintervention surveys captured data on patient-reported outcomes (depression and stress
symptoms, sleep quality, and mindfulness). Semistructured interviews captured acceptability. Retention and adherence were used
to assess feasihility.

Results:  Of the 115 women who were contacted and met the eligibility criteria or declined participation before eligibility
assessment, 27 (23%) were enrolled. In addition, 70% (19/27) completed the study. The mean age of participants was 31 years
(SD 5.2), 30% (8/27) were non-Hispanic White, and, on average, participants were 12.3 weeks postpartum (SD 5.7). Of the
women who completed the study, 100% (19/19) used the Headspace app at least once, and nearly half (9/19, 47%) used the app
on =50% of the days during the 6-week intervention period. Of the 16 participants who compl eted the postintervention interview,
69% (11/16) reported that they were very or extremely satisfied with the app. Interviews indicated that women appreciated the
variety of meditations and felt that the program led to reduced anxiety and improved sleep. Significant improvementsin pre- and
postintervention scores were observed for depressive symptoms (PHQ-8: —3.8, P=.004), perceived stress (10-item Perceived
Stress Scale: —6.0, P=.005), and sleep quality (Pittsburgh Sleep Quality Index: —2.1, P=.02, indicating less sleep disturbance).
Improvements in mindful ness were also significant (Five Facet Mindfulness Questionnaire-Short Form: 10.9, P=.01).

Conclusions:  An mHealth mindfulness intervention for postpartum women with moderate to moderately severe depressive
symptomsis feasible and acceptable. An efficacy trial iswarranted.

(JMIR Ment Health 2020; 7(11):€17405) doi:10.2196/17405
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Introduction

Postpartum Depression

Postpartum depression (PPD) is the number 1 complication of
childbirth [1,2], affecting up to 20% of postpartum women. It
isalife-threatening, debilitating, and costly mood disorder that
emerges within a year of ddivery [1,3,4]. Symptoms of PPD
includeloss of interest or energy, depressed mood, fluctuations
in sleep or eating patterns, reduced ability to think or
concentrate, feelings of worthlessness, and recurrent suicidal
ideation; PPD can also result ininfanticide[5,6]. PPD can have
multigenerational consequences, substantially affecting the
health of the mother and the child. For example, women with
PPD are more likely to demonstrate hostile and/or coercive
behaviors and disengagement from their infants [7], resulting
in negative mother-infant interactions [8]. Women with PPD
are less likely to breastfeed and are at increased risk of early
cessation of breastfeeding [9], and their infants receive fewer
preventive services, such as recommended immunizations
[10,11]. Children of women with PPD have poorer cognitive
function [12-14], are at increased risk of behavioral and
developmental disorders, such as attention deficit hyperactivity
disorder [15] and psychiatric disorders [16,17], such as
depression, anxiety, and conduct disorders. The societal costs
of untreated perinatal mood disordersfor all US birthsin 2017
were estimated at US $14.2 billion [18], and unfortunately, half
of the women with a perinatal mood disorder (which includes
PPD) do not receive the treatment they need.

Recent guidelines by the United States Preventive Services Task
Force [19] and several specialized medical societies, including
the American Academy of Pediatricsand the American College
of Obstetricians and Gynecologists [20,21], have established
perinatal depression screening and treatment as essential
components of postpartum care. Despite these recommendations,
several patient- and system-level barriersto the receipt of current
treatment options (eg, psychotherapy and antidepressant
medications) remain. For example, although psychotherapy is
an effective nonpharmacological treatment option, numerous
barriersto receiving care exist, including the shortage of mental
health care providers [22], limited access to care, financial
constraints, and lack of time, transportation, and childcare[23].
In addition, most pregnant and postpartum women (83-95%)
prefer nonpharmaceutical treatments [24]. Further, the
COVID-19 pandemic has had asignificant impact on the mental
health of pregnant and postpartum women, with more than
one-third of women reporting significant depression symptoms
[25]. Although the rates of perinatal depression haveincreased,
access to in-person delivered health care has dragticaly
diminished [26,27]. Therefore, it is critical to identify safe,
effective, patient-centered, and scalable intervention options
for postpartum women with heavy depression symptom burden.

https://mental.jmir.org/2020/11/€17405

Mindfulness | nterventions for Depression

Mindfulness, a psychological process of bringing attention to
the present moment [28-30], has demonstrated its effectiveness
asan intervention for reducing symptoms of depression in many
populations [31-35]. However, gold standard mindfulness
training often requires 30 or more hours of in-person instruction
with 45 min of daily homework [28,36]. Thus, despite their
known efficacy in reducing depression symptoms, traditional
mindful ness programs pose similar accessibility barriersto those
associated with counseling services, reducing its potentia to
help busy women with PPD. Technology is becoming an
increasingly popular method for delivering lifestyle and
behavioral interventions, and there has been a steady rise in
mobile health (mHealth) interventions, particularly as they fit
the lifestyles of individuals who are unable to attend regular
in-person  classes. Thus, a sdf-paced, mHealth
mindfulness-based intervention has potential as a scalable
behavioral intervention that addresses barriers to traditional
mindfulness programs.

Research is needed to ascertain the effectiveness of mHealth
mindful nessinterventionsin postpartum women with depressive
symptoms. As afirst step, we conducted a feasibility study of
an mHealth mindfulness-based intervention for women with
moderate to moderately severe PPD symptoms within a large
integrated health care delivery system. This study investigates
the feasibility and acceptability of the mHealth mindfulness
intervention while al so reporting on the preliminary efficacy of
patient-reported outcomes to determine whether conducting a
randomized control trial of the intervention is warranted.

Methods

Study Setting

The study was conducted within Kaiser Permanente Northern
Cdlifornia (KPNC), an integrated health care delivery system
serving over 4.4 million racially and socioeconomically diverse
members representative of the Northern California population
[37,38]. Standard postpartum care includes screening for
depression at the fourth to eighth week postpartum visit using
the 9-item Patient Health Questionnaire (PHQ-9) [39,40].

Study Design and Population

A mixed-methods single-arm trial of a 6-week mHealth
mindful ness intervention was conducted between March 2018
and June 2019. Women seeking postpartum care were recruited
from 7 of the 44 KPNC obstetrics and gynecology clinics.
Women aged at least 18 years, within 6 months of giving birth,
with a PHQ-9 score of 10 to 19 (indicating moderate to
moderately severe depressive symptoms), English-speaking,
with access to a smartphone, tablet, or computer with internet
access were eligible for the study. Women who engaged in
regular mindfulness, meditation, or yoga practice 3 or more
times per week or enrolled in a mindfulness program were
excluded. Participants were asked to complete aweb survey at
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baseline and immediately after the intervention to assess
patient-reported outcomes of depression, stress, sleep quality,
and mindfulness. Semistructured interviews were conducted
within 3 weeks of completion of the intervention to assess the
acceptability of the mHeath mindfulness intervention. This
study was approved by the KPNC institutional review board.

Participant | dentification and Recruitment

Potential participants were identified via 2 strategies: (1) a
postpartum PHQ-9 score of 10 to 19, identified through the
KPNC electronic health records (EHRs), and (2) self- or
clinician-referral from KPNC obstetrics and gynecology clinical
staff or study brochures. Potential eligible participants were
contacted about the study via email and phone by a research
assistant and rescreened for depression symptoms using the
8-item Patient Health Questionnaire (PHQ-8; see the Measures
subsection for moreinformation). Women who met al eligibility
criteria and had a PHQ-8 score of 10 to 19 were enrolled.
Participants who compl eted both baseline and 6-week follow-up
surveysreceived aUS $25 gift card and an additional year-long
subscription to the mindfulness app.

Intervention

On signing the informed consent and completing the baseline
survey, participants were provided access to a commercialy
available mindfulness app, Headspace. Headspace was chosen
because it was identified as the best commercialy available
mindful ness mobile appin areview publishedin apeer-reviewed
journal [41], and most of the previous studies, including ours,
have reported that Headspaceis an accessible and effective tool
for delivering training to increase mindfulness in various
populations [42-48]. Headspace provides self-paced, guided
mindful ness meditations through awebsite or mobile app (i0S
and Android). The home screen displays the next meditation in
the series. Much of the program follows a linear pathway of
daily, progressive meditations (ie, each day builds upon previous
content) designed to deepen the understanding of mindfulness
and encourage its integration into daily life.

The women were asked to use the app for 10 to 20 min a day
during the 6-week study period. Each participant was given a
study-specific log-in ID and encouraged to compl ete the 30-day
Basics course first and then choose from the other themed
sessions (eg, anxiety, relationships) for the remainder of the
6-week study period. When the study staff noted that a
participant had completed fewer than 3 sessions in the past
week, they called the participant to remind her to use the app.

M easures

Feasibility

We assessed 2 feasibility measures: adherence and retention.

+ Retention: retention was calculated as the proportion of
enrolled participants who completed both the baseline and
postintervention surveys,

«  Adherenceto theintervention: the date, time, duration, and
type of each meditation session that participants completed
were collected by Headspace using the study-specificlog-in

ID. Adherence was assessed for al enrolled women and
for women who completed the study.
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Acceptability

Acceptability was assessed through responses in a
semistructured interview. Participants were asked open-ended
guestions about their experience with the study and Headspace,
recommended changesto the study procedures, perceived effects
or benefits of practicing mindfulness, and perceived need for
additional health system support for pregnant and postpartum
women. Participantswere al so asked to respond to the question,
“What was your overall experience with the Headspace
program?’ with 1 of the 4 responses: extremely useful/satisfied,
very useful/satisfied, somewhat useful/satisfied, and not at all
useful/satisfied. Participants' responses were written down as
close to verbatim as possible by the interviewer.

Preliminary Efficacy of Participant-Reported Outcomes

The 4 participant-reported outcomes assessed were depression,
stress, sleep quality, and mindfulness.

« Depression: the PHQ-8 [49] depression screener is a
validated instrument adapted from the PHQ-9, which was
used to assess current depression symptoms at recruitment
and follow-up. The PHQ-8 excludesthe question regarding
suicidal thoughts. The PHQ-8 scores ranged from O to 24.
Scores of 1 to 4 suggest minimal depression, 5 to 9 mild
depression, 10 to 14 moderate depression, 15 to 19
moderately severe depression, and 20 to 24 severe
depression;

«  Stress: the 10-item Perceived Stress Scale[50] assessesthe
degree to which arespondent perceives situationsin his or
her lifein the previous month as stressful through a 5-point
Likert scale (O=never to 4=very often). The scores are
summed to give atotal score ranging from O to 40;

« Sleep quality: the 19-item Pittsburgh Sleep Quality Index
[51] asks about sleep quality during the previous month,
including questions on sleep duration, sleep disturbance,
and use of deep-inducing medications. A global score
ranging from O to 21 is calculated using 7 components of
deep. Higher scores indicate poorer sleep quality;

« Mindfulness; the 24-item Five Facet Mindfulness
Questionnaire-Short Form [52] uses a 5-point Likert scale
to measure mindfulness and includes subscales to assess 5
elements of mindfulness—observing, describing, acting
with awareness, nonjudging of inner experience, and
nonreactivity to inner experience. Responses vary between
1 (never or very rarely true) to 5 (very often or alwaystrue).
Scores for overall mindfulness range from 24 to 120. The
scoresfor observing range from 4 to 20, whereas the scores
for describing, acting with awareness, nonjudging of inner
experience, and nonreactivity to inner experience range
from 5 to 25. Higher scores indicate greater mindfulness.

Analytic Methods

Quantitative Data Analyses

Baseline characteristics differences between completers and
noncompleters were assessed using the analysis of variance
(ANOVA) for continuous variables and the Fisher exact test
for categorical variables. Baseline mean and SD were calculated
for al participant-reported outcome measures. Pre-post changes
in scores and P values were derived using paired t tests, and a
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repeated measures ANOVA analysiswas conducted to compare
pre-post changes in scores by adherence to the intervention
(meditated <50% of the daysvs= 50% of the days). All analyses
were conducted using SAS software version 9.4 (Cary, NC).

Qualitative Assessment and Analysis

Qualitative data were uploaded into the NVivo qualitative data
analysis software (QSR International Pty Ltd version 12, 2018).
Inductive thematic analysis was used to identify and develop
codes on themes related to mindfulness benefits, interface
experience, experience with the study, and suggested changes.
Each interview was coded by 2 primary coders (MM and LN);
athird coder (EK) reviewed all coded transcripts to ensure the
accuracy of codes.

Avaloset d

Results

Recruitment

We contacted and reached 155 potentially eligible women,
identified through the EHR (n=146) or clinician referral (n=9),
by phone and assessed their eligibility; some women declined
to participate (Figure 1). Of the women who were contacted,
26% (40/155) did not meet the eligibility criteria, 36% (55/155)
declined to participate, and 21% (33/155) were €eligible and
interested but did not compl ete the enrollment process and thus
were excluded from the study. The most common reasons for
ineligibility were PHQ-8 scores outside of the eligible range
and existing meditation practice. The most common reasonsfor
declining participation were being too busy, too tired, already
sought other treatments for depression, and lack of interest. A
total of 27 of the 115 women who were either eligible or who
declined to participate before eligibility was assessed, enrolled
in the study, corresponding to a conservative 24% (27/115)
recruitment rate.

Figure 1. Study recruitment flowchart for a mobile health mindfulness feasibility study for postpartum women with moderate to moderately severe
symptoms of depression in Kaiser Permanente Northern California between 2018 and 2019.

EHR identification
|dentified as possibly eligible for
recruitment and reached (n=146)

Excluded (n=123)

= Did not meet eligibility criteria (n=36)
o Nota KPNC member (n=1)
o Current meditation practice

(n=11)

Non-English-speaking (n=1)

Baby died (n=1)

PHQ-8<10 (n=13)

=0 months postpartum (n=4)

«  Declined to participate (n=33)

«  Eligible but did not enroll (n=32)

A

oo oo

Clinician and self-referral identification
Identified as possibly eligible for recruitment
and reached (n=9)

Excluded {n=5)

I—p| * Did not meet eligibility criteria
{n=4)
o PHQ-8<10

+ Eligible but did not enroll (n=1)

Enrolled (n=27)
Recruited via EHR identification: 23
Recruited via clinic identification: 4

Lost to follow-up

(n=8)

Final analytical

cohort (n=19)

Baseline Characteristics

Of the 27 women recruited, 9 (33%) were Hispanic, 8 (30%)
were White, and 5 (19%) were Black. More than half (15/27,
56%) of the participants did not have a college degree, nearly
a quarter (6/27, 22%) received Medicaid benefits, and most
(20/27, 74%) had household income <US $100,000. The mean
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baseline PHQ-8 scorewas 14.3 (range 10-23, SD 3.8), and about
half of the women had a current depression diagnosis (13/27,
48%,; 6/27, 22%; postpartum only; and 7/27, 26%, postpartum
and history of depression; Table 1). There were no significant
differences between women who completed the study and those
who did not completeit.
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Table 1. Baseline characteristics of participants in afeasibility mobile health mindfulness study of postpartum women with moderate to moderately
severe symptoms of depression in Kaiser Permanente Northern California between 2018 to 2019, overall and by study completion status.

Characteristics Total (n=27) Completed (n=19) Not completed (n=8)
Baseline PHQ-82 score, mean (SD) 14.3(3.8) 15.2 (4.0) 12.1(2.0)
Number of weeks postpartum, mean (SD) 12.3(5.7) 11.5(5.0) 14.3(7.2)
Age (years), mean (SD) 30.9 (5.2) 31.4 (5.3) 29.6 (5.1)
Depression diagnosis, n (%)

Postpartum only 6 (22) 4(21) 2(25)

History of depression and postpartum 7 (26) 7(37) 0(0)

None 14 (52) 8(42) 6 (75)
Race and ethnicity, n (%)

Non-Hispanic White 8 (30) 7(37) 1(13)

Non-Hispanic Black 5(19) 3(16) 2(25)

Asian 1(4) 1(5) 0(0)

Hispanic 9(33) 4(21) 5(63)

Multiracial 4(15) 4(21) 0(0)
Education, n (%)

L ess than college graduate 15 (56) 9 (47) 6 (75)

College graduate 12 (44) 10 (53) 2(25)
Household income, n (%)

<US $100,000 20 (74) 13 (68) 7(88)

>US $100,000 7 (26) 6 (32) 1(13)
Medicaid status, n (%)

Yes 6(22) 2(11) 4(50)

No 18 (67) 15 (79) 3(39)

Unknown 3(11) 2(11) 1(13)
Marital status, n (%)

Married/living with partner 19 (70) 15 (79) 4 (50)

Single 7(26) 3(16) 4(50)

Unknown 1(4) 1(5) 0(0)
Parity, n (%)

0 13 (48) 10 (53) 3(39)

1+ 14 (52) 9 (47) 5(63)

Primary device used for the mindfulness program, n (%)

Android 5(19) 5 (26) 0(0)
ios? 15 (56) 14 (74) 1(13)
Nonparticipator 7 (26) 0(0) 7 (88)

3PHQ-8: 8-item Patient Health Questionnaire.
bios: iPhone OS.
Adherence to the I ntervention

Feasibility Outcomes
High rates of engagement were noted among the participants.

Retention Of the 27 women who enrolled in the study, 20 (74%) used the
Seventy percent (19/27) of participants completed the baseline  Headspace app at least once, with 9 (33%) practicing meditation
and follow-up surveys (Table 1). for at least half of the days during the 6-week study period and

5 (19%) practicing at least 70% of the days. These rates were
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similar when only women who completed the study were
considered. Among the women who completed the study, 100%
(19/19) used the Headspace app at least once. Of these 19
participants, 9 (47%) practiced meditation for at least half of
the days during the 6-week study period, and 5 (26%) practiced
meditation for at least 70% of the days. In addition, 58% (11/19)
participants used Headspace at |east once during the month after
the 6-week intervention period ended.

Acceptability

Of the participants who completed the study, 84% (16/19)
participated in a postintervention telephone interview; 11
participants (11/16, 69%) responded that they were either very
or extremely satisfied with the Headspace app, and al of the
participants planned to continue their mindful ness practice with
Headspace after the study ended. Results from the
semistructured interviews supported participant satisfaction, as
women reported that they felt it was easy to use, liked the variety
of available meditation options, and valued the convenience of
an app-based intervention. Whereas some participantsliked the
male facilitator's voice for meditation, others shared that they
would prefer different voice options to guide the meditations,
particularly a female voice, an option that Headspace added
during the course of the study. Two participants wanted more
freedom to explore different meditation sessions rather than to
follow the prescribed course required by the study; 1 had
meditation experience and would have liked to start at a more
advanced level than to follow the basic meditation course; the
other was interested in trying shorter (eg, 1 min) meditations
because she found it hard to remain uninterrupted with a
newborn. Another participant would have liked more phone
calls from study staff to assist with initially downloading the
app and weekly check-ins to encourage the use of the app.

Avaloset d

Participants noted several benefits of using Headspace. The
most commonly mentioned benefits were improved stress
management, reduced anxiety, improved sleep, and increased
physical activity. Many also noted that meditation allowed them
to take some time off for themselves. Several participants liked
having a structured routine of meditating each day. Others said
they would work meditation, particularly the counted breathing
technique, into their day while driving, exercising, or in
moments of stress (eg, when the baby was crying).

Preliminary Efficacy of Participant-Reported
Outcomes

At the 6-week postintervention follow-up assessment,
participants experienced significant improvementsin depressive
symptoms (=3.8, SD 5.0, P=.004), perceived stress (6.0, SD
7.9, P=.005), and sleep quality (2.1, SD 3.4, P=.02, indicating
less sleep disturbance) compared with baseline (Figure 2).
Participants also achieved significantly greater levels of
mindfulnessin 3 of the 5 mindfulness domains (observing: 2.5,
SD 3.9, P=.01; describing 2.4, SD 4.2, P=.02; nonjudging of
inner experience 2.4, SD 4.1, P=.02; Figure 3) and significant
improvements in overall mindfulness (10.9, SD 16.8, P=.01).
Although not statistically significant, trends suggest a greater
improvement in depression symptoms (-4.6, SD 5.2 vs —-3.1,
SD 4.9, P=.54), stress (-6.7, SD 8.8 vs —5.3, SD 7.3, P=.55;
Figure 4), and overall mindfulness (13.3, SD 18.4 vs 8.8, SD
15.8, P=.57) for women who meditated using the app for at
least 50% of the days compared with women who meditated
for less than 50% of the days of the 6-week intervention,
respectively. No differenceswere noted in sleep quality between
the groups (-1.2, SD 3.9 vs-2.8, SD 2.8, P=.32; Figure 4).

Figure 2. Differencesin pre- and postintervention patient-reported outcomes in a mobile health mindfulness feasibility study of postpartum women
with moderate to moderately severe symptoms of depression in Kaiser Permanente Northern California between 2018 and 2019. *P<.05 and **P<.01.
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Figure3. Differencesin pre- and postintervention patient-reported mindful ness outcomesin amobile heal th mindfulnessfeasibility study of postpartum
women with moderate to moderately severe symptoms of depression in Kaiser Permanente Northern California between 2018 and 2019. *P<.05 and
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Figure 4. Patient-reported outcomes by percent Headspace intervention adherence in a mobile health mindfulness feasibility study of postpartum
women with moderate to moderately severe symptoms of depression in Kaiser Permanente Northern California between 2018 and 2019.
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Discussion

Principal Findings

Findings from this study suggest that a self-paced mHealth
mindfulness intervention for women with moderate to
moderately severe symptoms of PPD is both feasible and
acceptable. This study demonstrated our team's ability to identify
and recruit postpartum women with significant depression
symptoms with good recruitment and retention rates. The
participants appreciated the convenience of the intervention:
most of the women engaged in the meditation program at least
onetime and athird of all recruited participants and nearly half
of those who completed the study meditated for a majority of
the intervention days. The quantitative data and findings from
the semistructured interviews suggest preliminary efficacy and
improvement in depression symptoms, stress, sleep, and
mindfulnessin postpartum women with moderate to moderately
severe symptoms of PPD, suggesting that a full-powered trial
is warranted.

This feasibility study also provided information on study
protocolsthat may be used to improve the efficiency of alarger
efficacy trial. Tracking participants app usage allowed us to
reach out when there was an extended period of inactivity (ie,
<3 sessions in the previous week). This helped remind some
participants to get back on track with the app. Using the
reminder features and push notifications built into the app may
also be useful as a reminder, given that at least 1 participant
shared that they would have liked weekly reminders from the
study team to encourage the use of the app. Further, automatic
tracking of progress can be used as a source of motivation to
continue using the app. Such interactive features of a mobile
app can increase its adherence and effectiveness, and ease of
use can facilitate widespread, efficient implementation [53].
Additionally, the assessment of patient-reported outcomes
provides preliminary effect estimates for informing power in a
randomized control trial.

Comparison With Previous Wor k

The theoretical basis for mindfulness derives from a model
based on studies of theinfluence of mindfulnesson brain regions
involved inlearning and memory processes, emotion regulation,
self-referential processing, and perspective taking [54,55].
Recent research suggests that mindful ness programs may serve
asanonpharmacol ogical treatment option for postpartum women
with depression. For example, a recent meta-analysis, which
included 9 studies of adults with depression (75% women),
documented asignificantly reduced risk of relapse over a5-year
follow-up period for those who received a mindfulness-based
intervention compared with those who did not (hazard ratio,
0.69; 95% CI 0.58-0.82) [56]. Additionally, a meta-analysis of
8 randomized controlled trials of pregnant women concluded
that women in the in-person mindfulness arm experienced
significant reductionsin depression [34].

Despite the positive effects of mindfulness programs on
depression symptoms, the requirements of traditional
mindfulness programs limit the accessibility and adherence of
postpartum women. Traditional mindfulness programs often
reguire more than 30 hours of in-person instruction along with
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45 min of home practice daily. Postpartum women often face
competing priorities such as a child at home or afull-time job,
making attendance at in-person sessions challenging. A recent
in-person mindful ness pilot study for pregnant women reported
that recruitment was challenging for these reasons and that a
more practical intervention was needed [32]. These findings
may also be generalized to postpartum women. A recent
meta-anaysisincluding 65 randomized controlled trials, totaling
5489 participants, demonstrated that brief mindfulness training
(ranging from a single-session to multisession interventions
lasting up to 2 weeks) was al so effective in reducing depression
and anxiety [57]. Given the busy lifestyle of new mothers,
convenient, frequent, and low dosage mindfulness programs
that can be accessed from anywhere are more feasible than the
traditional, lengthy, and in-person mindfulness interventions.

In addition to these common barriers, the COVID-19 pandemic
has caused a surge in PPD symptoms, increasing the demand
for mental health care. A recent study documented anear tripling
of perinatal depression, with 15% of women reporting high
depression symptoms prepandemic compared with 41%
reporting such symptoms since the pandemic started [58]. Our
study was conducted before COVID-19, and reasonsfor women
declining participation included already seeking other treatments
for depression and being too busy, although being too busy was
a barrier this intervention was developed to address. The
sheltering-in-place orders have had a dramatic impact on
busyness, whereasthe COV1D-19 pandemic has simultaneously
had a significant impact on mental health care resources,
decreasing the availability of other options for depression
treatment. Further, it is not clear whether the women felt that
participating in an intervention study would be time consuming
or the actual intervention would be so. Thus, as perinatal
depression hasincreased during thistime, thelifestyles of people
have changed, and accessto in-person delivered health care has
greatly decreased [26,27], further highlighting the need for
effective, remotely delivered interventions.

Recent studies report that many Americans having depression,
stress, or anxiety prefer internet-based mindfulness training
over in-person sessions [59,60]. A recent meta-analysis of
web-based, webinar-versions of traditional mindfulness-based
interventions (eg, Mindfulness-based Stress Reduction)
demonstrated a significant beneficial impact on stress, anxiety,
depression, and well-being [61]. Although the use of technology
for the delivery of mindfulness programs is a major
advancement, these studies used web-based versions of the
traditional mindfulness interventions in awebinar format with
a facilitator, which still required the participants to log on
weekly at aspecified time, and had the same extensive training
duration (eg, 30 or more hours, 2.5 hours per session) and
homework requirements (45 min per day) as the in-person
versions [62-65]. Although the use of technology can help
increase accessibility to the intervention compared with
in-person sessions, this type of intervention can still be
resource-intensive, and thus not readily scalable, and be still
challenging for new mothers who often do not have flexible
schedules to attend scheduled sessions. Our study addressed
these barriers by offering a web-based, self-paced, and brief
mindful ness intervention.
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Women in our study valued the variety of options provided by
the mindfulness program. They enjoyed both the guided
meditations and the breathing techniques and the ability to
choose from amale or female voice. Additionally, women also
reported the perceived benefits of the program, such asimproved
stress management, reduced anxiety, improved sleep, and
increased physical activity and techniques for managing stress
in stressful moments (eg, baby crying). Most of the women
contacted for potential recruitment into the study had accessto
the technology required, and very few participants had trouble
downloading or using the app. Although our study was not able
to assess an effective daily dose, future studies should consider
assessing the effectiveness of various dosages (duration and
frequency). However, overall, women enjoyed theintervention.

Our results also suggest the potential for mHealth
mindfulness-based interventions to reach women of low
socioeconomic status, a population that often does not have
accessto moretraditional treatment options (eg, psychotherapy)
for PPD. Nearly a quarter of our sample received Medicaid
benefits during the postpartum period. Women of low
socioeconomic status are at increased risk of depression, and
most women with a depression diagnosis do not receive the
treatment they need [66]. Mobile devices are becoming
increasingly popular, and approximately 90% of Americans of
reproductive age own a smartphone [67]. This type of
intervention will also be cost saving for health care systemsthat
have limited resources to offer mental health services,
particularly during the COVID-19 pandemic where health care
resources are scarce, and distress rates are high.

Limitations

This feasibility study has several limitations. First, we are not
able to draw conclusions regarding the efficacy of the mHealth
mindfulness intervention on participant-reported outcomes or
assess dose-response rel ationships given the small, single-arm
feasibility study design. Without a control group, it is not
possible to know whether the observed improvements can be
attributed to the intervention. However, we successfully
demonstrated the feasibility and acceptability of theintervention,
which the study was designed to evaluate. Further, the
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preliminary efficacy results on patient-reported outcomes
assessed immediately after the intervention were promising;
however, we acknowledge that these results could be affected
by missing data. The positive feasibility, acceptability, and
preliminary efficacy findings support the need for a future,
larger effectiveness study with longer-term follow-up. Second,
the generalizability may be limited because we required the use
of technology as part of theintervention. However, as described
above, most women who we attempted to recruit owned maobile
devices or computers with an internet connection, making the
digital divide unlikely. The main reasons reported for declining
to participate were lack of time or interest and not lack of access
to technology. Third, the intervention was only offered in
English, and thus non-English speakerswereineligible. Future
mHealth mindfulness-based studies should incorporate other
languages, given the high burden of depression among minority
populations [68]. Of note, Headspace now offers programs in
other languages, offering opportunities to conduct more
generalizable studies.

Conclusions

Findings from this study demonstrate that postpartum women
with moderate to moderately severe depressive symptoms are
interested in a mobile-based mindfulness intervention. In
addition, we demonstrate that conducting an mHealth
mindfulness intervention study in this population is feasible
within a large integrated health care system. Larger-scale
randomized trials are needed to establish the efficacy and
effectiveness of mHealth mindfulness interventions in this
population. Highlighting the need for such studiesisthe recent
recommendation by the United States Preventive Services Task
Forceto refer all women at increased risk of perinatal depression
to counseling services. | mplementing this recommendation will
place a tremendous burden on the health care system, which
already has a shortage of mental health care providers[69-74].
Thus, the findings from this study support the need for pragmatic
trials, which will provide evidence on the effectiveness of
implementing low-cost, technol ogy-based programsfor women
with moderate to moderately severe PPD symptoms, which are
necessary for improving the health of families.
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Abstract

Background: Assmartphones are now used by most Americans, it isincreasingly possible for mental health mobile appsto be
disseminated to the genera public. However, little is known about how mobile mental health apps are used by the general
population outside of a controlled research design.

Objective: Our objectiveisto describe how the general population engages with Mindfulness Coach, an iOS- and Android-based
app designed to deliver a mindfulness training course.

Methods: Using anonymous download and analytics data, we characterized the reach, usage, retention, and impact of Mindfulness
Coach. We included mobile analytics data from all unique downloads of Mindfulness Coach between August 1, 2018, and April
8, 2019 (N=104,067) as well as starred reviews from all Mindfulness Coach users who provided reviews of the app as of March
1, 2020. Mindfulness characteristics were measured by an in-app assessment using the Five-Facet Mindful ness Questionnaire-Short
Form (FFMQ-SF).

Results. Usersengaged, on average, in 4.3 visitsto the app (SD 8.8; median 2; 90th percentile 8) and associated with an average
total of 49.2 interactions with the app (ie, clicks within the app) (SD 113.8; median 19; 90th percentile 105). Users spent an
average of 16.2 minutes (SD 63.1) engaged with the app over the full study time period. There were strong linear effects of app
engagement on total FFM Q-SF scores. For example, FFMQ-SF scores were associated with more time spent engaged with the
app (R?=.23; P<.001). Mindfulness Coach has been reviewed in the Google Play Store 3415 times, with an average rating of 4.7
out of 5 stars, and over 2000 timesin the Apple App Store, with an average rating of 4.8 out of 5 stars.

Conclusions:  These findings suggest that Mindfulness Coach has achieved substantial and sustained reach in the general
population; however, it was used less frequently by many downloaders than researchers and designers intended. There was a
subpopulation of users who engaged in the app regularly over an extended period of time, and there was a clear relationship
between app use and improvements in mindfulness. To strengthen Mindfulness Coach’s public health impact, more research is
needed to understand who is using the app and how, and to design strategies to increase user engagement in order for users to
receive alarger dose of mindfulness treatment.

(JMIR Ment Health 2020;7(11):€23377) doi:10.2196/23377
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Introduction

A recent National Academy of Medicine report recommended
increased emphasis on disseminating and implementing
evidence-based psychotherapies [1] in order to have maximal
public health impact. Mindfulnesstherapy (MT) isapromising,
nonpharmacological approach to manage various types of
psychological distress [2-5]. Using guided meditation,
psychoeducation, and targeted exercises, MT teaches people
how to pay attention to the present moment without judgment.
MT has proven efficacy and effectiveness in reducing anxiety
and posttraumatic stress symptoms in diverse populations
[2-4,6,7]. Whilethe evidence basefor MT isgrowing, traditional
MT (ie, 8 or more sessions of face-to-face trestment with trained
providers [2]) is likely not a realistic treatment model for the
general population due to the lack of trained personnel, time
constraints, reimbursement issues, and patient and provider
availability [8,9]. An innovative delivery model is required to
overcome these barriers. Maobile health (mHealth) can be useful
to deliver behaviora interventions, as it surmounts many
obstaclesto traditional psychotherapy [10-12].

There is growing evidence that mHealth apps are an effective
mechanism to deliver accessible mental health care[11]. Various
studies demonstrate that mHealth interventions are both feasible
and effective in teaching adults with depression or anxiety skills
to manage their symptoms [13-18] and can be helpful to teach
skillsto manage other conditions, such as chronic pain [19-22].
There is preliminary evidence that apps can be utilized to
disseminate aspects of MT so that individuals can learn and
practice aspects of mindfulness on their own [23-25]; however,
littleis known about how mHealth-delivered M T is used by the
general population without individualized guidance from
practitioners or outside of a controlled research design.

Itisessential that we better understand how mHealth strategies
to manage psychological distress can be beneficia to the general
population. Mobile mental health apps have the potential to
reach millions of individuals who are unable to access
individualized face-to-face or video therapy services [19,20].
There are many mobile mental health apps currently available,
but while research is emerging on how apps work in optimal,
highly supported conditions [12,21,22,26,27], less is known
about how apps are used by the general population without
additional input from providers. For example, what is the most
efficacious dosage and duration of use, and how are people
inclined to use the app without specific guidance? Without
information about general public use patterns, it will be difficult
to design appsto reach specific popul ations and address specific
conditions and needs. In order to optimize and tailor user
experiences with an app, we must understand how the app is
used without instruction or guidance. This information has the
potential to inform developers and clinicians about how users
naturally engage with apps, offering the opportunity to develop
targeted recommendationsfor enhanced use. Prior research with
mental health mobile apps has revealed that many users will
download the app and use it only once [28]. Further research
on natural use and attrition patterns will allow developers to
develop strategies to enhance sustained usage, such as setting
in-app reminders to encourage sustained usage.
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The purpose of this paper is to describe how the genera
population currently engages with Mindfulness Coach, aniOS-
and Android-based app designed to deliver a mindfulness
training course based on the adaptation of severa US
Department of Veterans Affairs (VA) protocols. Based on
anonymous download and analytics data, we aim to characterize
the reach, usage, retention, and impact of Mindfulness Coach,
apublicly available mobile app.

Methods

Overview

Mindfulness Coach is a native iOS- and Android-based app
designed to deliver mindfulness training adapted from several
VA protocols. The app isintended to provide ahighly engaging
introductionto M T and istail ored to userswho may be skeptical
about meditation practices by providing simpleinstructionsand
brief exercises. After downloading the app, users are provided
with a brief tutorial that introduces the major features (ie,
training plan, practice exercises, learning topics, and tracking).
The training plan attempts to provide users with direction on
how to use the app by gently introducing the user to each of the
components within the app. Users can set push notification
remindersin the settings section if they choose. The app delivers
14 sessions (ie, levels), each culminating in a meditative
exercise. The app provides a training plan, evidence-based
mindfulness audio exercises, assessment using the Five-Facet
Mindfulness Questionnaire (FFM Q) [29], and education about
MT. The app transmits dei dentified usage data to a secure server
using methods approved under the VA's Technical Reference
Model [30].

Data Sources

Data were derived from 2 sources. First, we included mobile
analyticsdatafrom all unique downloads of Mindfulness Coach
between August 1, 2018, and April 8, 2019 (N=104,067).
Second, weincluded starred reviewsfrom all Mindfulness Coach
users who provided reviews of the app on either the Apple App
Store or the Google Play Store as of March 1, 2020.

M easures

The Five-Facet Mindfulness Questionnaire-Short Form

The FFMQ is a measure of the 5 facets of the tendency to be
mindful in daily life: observing, describing, acting with
awareness, honreactivity to inner experience, and nonjudging
of inner experience. As a measure of impact, the app collects
data on the FFM Q-Short Form (FFMQ-SF). The app’straining
plan recommends that users complete the FFMQ-SF at levels
1, 7, and 14, and they are provided prompts to do so.
Additionally, participants can take the assessment whenever
they want by clicking the Track my Progress button. While
taking the assessment is recommended, it is not required, as
users can close out of the assessment at any time. Mindfulness
Coach administersonly 4 of the FFMQ-SF's 5 subscal es: being
observant, acting with awareness, nonjudging, and
nonreactivity. The describing subscale was not used because
Mindfulness Coach does not provide tools for improving
communication skills. The FFMQ-SF without the describing
subscale consists of 19 items, each measured on a5-point Likert
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scale, ranging from 1 (Never or very rarely true) to 5 (Very
often or always true). Each of the 4 subscales has been shown
to have adequateinternal consistency (a valuesfrom .75t0 .83)
and comparability to the full 39-item FFMQ scale, with strong
divergent and convergent validity and sensitivity to change over
time [31,32].

Mobile Analytics

For each platform, iOS or Android, we captured basic user
engagement measures (ie, number of downloads, active users,
number of eventswithin the app during each visit, visit duration,
and number of visits) in addition to 2 primary measures of
retention across time. Upon initial use of Mindfulness Coach,
the app generates a unique, randomly generated string for that
installation that is then associated with user engagement
measures. The app did not collect any identifiers, such as IP
address, location, deviceidentifiers, or phone numbers, nor any
other personal information (eg, battery state, data connections,
etc) that could be used to identify an individual user [33].

Return use was calculated as the proportion of users who
returned to use the app within 1 week of initial download, 1
month of initial download, 3 months of initial download, 6
months of initial download, and 12 months of initial download.
Rolling retention was measured as the number of active days,
weeks, and months of use of the app between the time of initial
download and final use of the app during the observation period.
Finally, sequences of events undertaken within the app were
used to capture users’ navigation through the content pages of
the app across time. Fully nonidentifying, anonymous, and
encrypted event sequences were stored using JavaScript Object
Notation (JSON) format on a remote Amazon Web Services
GovCloud server. The event sequence datacontained 9,170,219
records and were parsed using Perl regular expressionsin SAS
9.4 (SAS|Ingtitute Inc) software. First-time users (ie, those who
accepted the end-user license agreement) and returning users
were identified. Each session began with the launch of the app
and was classified as either afirst-time use or areturn visit on
the basis of whether the end-user license agreement was
displayed at launch or not.

For each session type (ig, first-time use vsreturn visit), specific
usage events were tracked, including completing the app
orientation, navigation from the home screen to 1 of the 4
primary content areas (ie, training plan, practice now, building
expertise, or track progress), and navigation from one content
areato another. We capped events at 30 minutes, unlessthe user
had specified a longer value. We defined visits as clusters of
eventslessthan 30 minutes apart. Each record contained afield
for its duration, and we defined events as records with nonzero
values in the field, indicating that the user spent some amount
of time with the app.

Means were determined by first calculating the within-subject
means so that each subject’s average contributed equally to the
grand mean. We considered the alternate method of calculating
each visit's sessions, but then users with more visits would
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contribute more to the grand mean, which could obfuscate
potentially relevant data.

Analyses

SAS 9.4 (SAS Ingtitute Inc) software was used to perform all
data management and analyses. We calculated descriptive
statistics for usage data and the content areas visited. The
MIXED procedure ran polynomial (ie, linear, quadratic, and
cubic) repeated-measures regression anal yses on the FFM Q-SF
outcome. The predictor variables were the totals for retention
time (ie, time spent in the app), number of visits, number of
events, and highest mindfulness level achieved. We ran a
separate model for each predictor given a high degree of
multicollinearity among the predictor variables.

To further interpret and simplify the data, we created 4
categories of users. those who opened the app only once
(exploratory users), those who visited the app 2 to 3 times
(limited users), those who visited the app 4 to 7 times
(moderateusers), and those who visited the app 8 or moretimes
(committed users). Categorieswere identified based on expected
clinical benefit and also provided cut points that provided 4
roughly equal groupsin terms of numbers of usersin each group.

Results

Reach of Mindfulness Coach

We analyzed 104,067 wunique downloads: 62.90%
(65,458/104,067) on Android devices and 37.10%
(38,609/104,067) oniOS devices. The app has been downl oaded
by an average of 6720 users per month since its release to the
public on January 2019, with the number of users increasing
steadily over time (ie, average of 9737 each month since
December 2019). The total number of downloads was 278,606
since the app’s release on iOS in January 2014 and 147,535
since its release on Android in February 2018. Data available
from the Apple App Store for iOS devices suggest that 94% of
users accessed the app from a phone and 6% accessed the app
from atablet device (eg, an iPad).

Satisfaction

Mindfulness Coach has been reviewed inthe Google Play Store
3415 times, with an average rating of 4.7 out of 5 stars, and
over 2000 timesin the Apple App Store, with an average rating
of 4.8 out of 5 stars.

Use of the App

Elapsed time between first and final uses of the Mindfulness
Coach app averaged 4.1 weeks (SD 6.7; median O; 90th
percentile 15). Users engaged, on average, in 4.3 visits to the
app (SD 8.8; median 2; 90th percentile 8) and associated with
an average total of 49.2 interactions with the app (ie, clicks
within the app) (SD 113.8; median 19; 90th percentile 105).
Users spent an average of 16.2 minutes (SD 63.1) engaged with
the app over the full study time period. See Table 1 for the
breakdown of use by user category and Table 2 for distribution
of use by user category.
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Table 1. Descriptive statistics of use variables by user visits to the app.
Visits,n  Down-  License accepted, n (%) Level Retention Activemin-  Visits; mean  Averagevisit, Events, mean
loads, n achieved, weeks, mean  utes, mean (SD), range mean (SD), (SD), range
mean (SD), (SD), range (SD), range range
range

All 104,067 Total: 91,371 (87.80) 1.4 (1.4), 4.1(6.7), 16.2(63.1), 4.3(9.5), 3.2 (4.4), 49.2 (113.8),
Android: 66,499 (63.90) 1-14 0-34 9-5006 1-506 0-155 1-7597
iOS: 38,609 (37.10)

1 40,544  Total: 34,908 (86.10) 1.1(0.3), 0(0), 3.2(5.3), 1(0), N/A 3.2(5.3), 154
Android: 25,543 (63.00) 1-10 N/A2 0-155 0-155 (18.1),
iOS: 15,001 (37.00) 1-275

2-3 32,962 Total: 29,402 (89.20) 1.1(0.5), 3.8(5.6), 7.3(9.9), 24(0.5), 3.1(3.9), 29.8 (28.9),
Android: 20,832 (63.20) 1-14 0-31 0-203 2-3 0-101 1-617
iOS: 12,130 (36.80)

4-7 18,528  Total: 16,620 (89.70) 1.4(0.9), 7.8(7.3), 16.3 (17.7), 51(1.1), 3.2(3.9), 57.1(48.8),
Android: 11,543 (62.30) 1-14 0-32 0-340 47 0-82 1-2003
iOS: 6985 (37.70)

=8 12,033  Total: 10,421 (86.60) 29(3.3), 12.8(8.4), 84.8(167.6), 19.3(22.3), 4(3.6), 204.1 (275.7),
Android: 7557 (62.80) 1-14 0-34 0-5006 8-506 0-46 1-7597

i0S: 4476 (37.20)

AN/A: not applicable; al values of the data set are the same, hence, there is no range.
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Table 2. Distribution of use variables by user groups.

Kozlov et d

Use variables Downloads, n 25th percentile 50th percentile 75th percentile 90th percentile
L evel achieved
All 104,067 1 1 1 2
1 visit 40,544 1 1 1 1
2-3visits 32,962 1 1 1 2
4-7 visits 18,528 1 1 1 2
=8 visits 12,033 1 1 3 7
Retention weeks
All 104,067 0 0 5 15
1 visit 40,544 0 0 0 0
2-3visits 32,962 0 1 5 12
4-7 visits 18,528 2 5 12 19
>8visits 12,033 5 12 20 25
Active minutes
All 104,067 1 4 13 32
1 visit 40,544 0 1 4 9
2-3visits 32,962 1 4 10 18
4-7 visits 18,528 4 11 22 37
=8 visits 12,033 18 40 89 184
Visits
All 104,067 1 2 4 8
1 visit 40,544 1 1 1 1
2-3visits 32,962 2 2 3 3
4-7 visits 18,528 4 5 6 7
=8 visits 12,033 9 12 20 36
Events
All 104,067 7 19 53 105
1 visit 40,544 4 8 18 42
2-3visits 32,962 9 19 45 66
4-7 visits 18,528 22 48 79 115
=8 visits 12,033 69 130 240 440

Retention of Users

We used mobile analytics to characterize average use patterns
as well as patterns of use over time. First, we investigated the
proportion of userswho actively used the app over time. Among
individuals who downloaded and opened Mindfulness Coach
between August 1, 2018, and April 8, 2019, 54.20%
(56,404/104,067) used the app at least once after the first day
it wasinstalled, 43.20% (44,957/104,067) used the app at least
once beyond the first week when it was downloaded, 30.40%
(31,636/104,067) used the app after 1 month from the date it
was installed, 17.40% (10,108/104,067) used the app after 3
monthsfrom the dateit wasinstalled, and 5.60% (5828/104,067)
used the app after 6 months from the date it was installed.

http://mental .jmir.org/2020/11/e23377/

Click stream data were analyzed to better understand how all
users engaged with the app and to evaluate whether usage
patterns differed between first-time and returning users (see
Table 3). Among those using the app for the first time and who
visited a content area (N=73,119), thefirst content area visited
was mindfulness training at 63.23% (46,236/73,119), practice
now at 23.03% (16,837/73,119), build expertise at 4.31%
(3152/73,119), track progress at 2.35% (1719/73,119), or other
at 6.28% (4594/73,119). Upon initially visiting the app, 29.74%
(30,948/104,067) did not visit any of the key content areas of
the app, 47.19% (49,110/104,067) visited only a single content
area, and 23.07% (24,009/104,067) visited 2 or more content
areas. Across all returning visits to the app (N=210,177), the
first content areas visited were mindfulness training
(89,433/210,177, 42.55%), practice now (96,026/210,177,
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45.69%), track progress (10,728/210,177, 5.10%), and build expertise (9591/210,177, 4.56%) (see Table 3).

Table 3. Detailed session analysis for Mindfulness Coach by first-time users and returning users, from August 2018 to April 2019.

Session analysis First visit users, Returning visit users, Between-group differences,
n (%) n (%) P vaue
First content areavisited (first visit users: N=73,119; returning visit users: N=210,177) <.001
Badges 581 (0.79) 1430 (0.68)
Build expertise 3152 (4.31) 9591 (4.56)
Mindfulness training 46,236 (63.23) 89,433 (42.55)
Other 4594 (6.28) 2969 (1.41)
Practice now 16,837 (23.03) 96,026 (45.69)
Track progress 1719 (2.35) 10,728 (5.10)
Any content area visited (first visit users: N=107,430; returning visit users. N=272,682) <.001
Badges 1481 (1.38) 3399 (1.25)
Build expertise 9266 (8.63) 21,709 (7.96)
Mindfulness training 52,975 (49.31) 101,636 (37.27)
Other 6888 (6.41) 6303 (2.31)
Practice now 29,131 (27.12) 115,693 (42.43)
Track progress 7689 (7.16) 23,942 (8.78)
Number of content areasvisited (first visit users: N=104,067; returning visit users: N=340,955) <.001
0 30,948 (29.74) 130,779 (38.36)
1 49,110 (47.19) 164,507 (48.25)
2 16,542 (15.90) 33,084 (9.70)
3 5065 (4.87) 8857 (2.60)
4 1969 (1.89) 3210 (0.94)
5 433(0.42) 518 (0.15)

Changein Mindfulness Mastery Over Time

There was a significant cubic effect of time on FFMQ-SF
(RP=.16, P<.001) and each of the 4 subscales: being observant
(R’=.06, P<.001), acting with awareness (R*=.06, P<.001),

http://mental .jmir.org/2020/11/e23377/

RenderX

nonjudging (R?=.08, P<.001), and nonreactivity (R?=.07,
P<.001). Slopes for FFMQ-SF over time rose rapidly between
0 and 8 weeks of app use, leveled off from 8 to 24 weeks, and
began to rise again between 25 and 32 weeks after initial use
of the app (see Figure 1).
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Figure 1. Association between time since installation and being observant (Obs), acting with awareness (AA), nonjudging of inner experience (NJIE),
and nonreactivity to inner experience (NRIE). FFMQ-SF: Five-Facet Mindfulness Questionnaire-Short Form.

70
65
60
@
-..% 55 Obs
@ T Otal
d 5o
E —AA
= a5 ' NJIE
—NRIE
40
35
0 8 16 24 32

Weeks

hours spent engaged with the app (R?=.23, P<.001) (see Figure
2), total number of visits to the app (R?=.25, P<.001), and

number of interactions (ie, events) with the app (R?=.28,
P<.001).

Mindfulness Mastery as a Function of Engagement
With the App

Therewere also strong linear effects of app engagement on total
FFM Q-SF scores. FFM Q-SF scores were associated with more

Figure 2. Association between duration of app use and being observant (Obs), acting with awareness (AA), nonjudging of inner experience (NJIE),
and nonreactivity to inner experience (NRIE). FFMQ-SF: Five-Facet Mindful ness Questionnaire-Short Form.
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Discussion

Principal Findings

This natural-use investigation of an mHealth MT app revealed
that usersvary tremendously in how they usethe appin anatura
setting. The app was reviewed favorably by userswho chose to
leave a review, and increased engagement with the app was
associated with improved scores on a measure of mindfulness
mastery. Because Mindfulness Coach and other similar mHealth
mental health appswill be used by many more people over time,
this study provides useful information about how the app is
used “in thewild.”

Our results revealed the typical use case for mobile app users,
which needsto be considered when planning and implementing
app-related interventions. Understanding typical use alows
mobile interventionists to consider strategies to enhance reach
and adherence when creating interventionsin thisformat. While
we do not yet know the optimal frequency and duration of use
of Mindfulness Coach, this paper helps us understand that many
users natural inclination isto use the app infrequently and for
a short period of time. Mindfulness Coach is currently being
examined in open clinical trials, so more information to help
understand optimal dose and duration will be forthcoming.

For the highest-engagement group, committed users, the app
reached 12,033 users over the span of 8 months.
High-engagement users averaged 84 minutes of in-app
mindfulness-based training and practice. This suggests that for
at least some individuas, the app is highly engaging.
Importantly, this study was not able to measure if users were
practicing mindfulness and meditating outside of the app. It is
possible that mindfulness skills are being transferred and
practiced without the app, so our metrics of use are potentially
an underestimation of amount of time per week users spend
engaged in some type of mindfulness practice (eg, breathing,
meditation, additional readings, etc).

Similarly, we found a significant positive relationship between
app use and FFM Q- SF scores, suggesting that dedicated users
experience improvementsin mindful ness characteristics, which
may in turn convey improved mental health [2,4]. Other areas
of improvement that regular use of the app may be related to
needs further research. For example, face-to-face MT has
demonstrated benefits for improving pain, depression, anxiety,
and quality of life [2]. Does Mindfulness Coach, when used
regularly, confer similar benefits? Future research is needed to
elucidate the dose response of Mindfulness Coach and the
associated benefits of using the mobile app.

Our study indicated that Mindfulness Coach is not being used
frequently enough or for along enough duration by many users.
Given that increased Mindfulness Coach useis associated with
improved FFM Q-SF scores, it islikely that limited Mindfulness
Coach use is not maximally impactful. There was an extreme
positive skew in engagement, and nearly 30% of first-time users
and 38% of returning users access only the home screen,
suggesting that users are opening but not using the app. Given
that the app is currently used in very low doses by many users,
it may be advantageous to couple Mindfulness Coach with
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face-to-face care, which allows therapy to extend beyond the
traditional session. The app, with guidance from a therapist,
could be used as atool to practice and learn mindfulness skills
in between face-to-face sessions or, alternatively, asthe primary
intervention with a therapist checking in less frequently. More
research is needed to expl ore app engagement and corresponding
effects as adjuncts to face-to-face therapy. Another use of the
app in an intervention could be for someone to check in and
prompt people to use the app. Ways to provide structure and to
tailor the intervention could help participants receive the full
benefits of the app.

Lastly, our study revealed that Mindfulness Coach received
excellent ratingsin the Google Play Store (Android) and Apple
App Store (i0S), signaling that people are very satisfied with
the app. Though this is a limited subsample of the user
population, it indicates that the intervention iswell received by
at least some proportion of users. Because an intervention would
not be useful or engaging if people were not satisfied with the
app, high satisfaction scores are likely necessary but not
sufficient in determining whether the app is a beneficial
intervention.

Limitations

Whilethisstudy providesinformation on the natural, unguided,
and untailored use of the app, we have no information regarding
demographicsof users. It would be hel pful to know whoisusing
the app and if there are popul ations for whom the app could be
more beneficial. Furthermore, we provided a cursory look at
the relationship between app use and mindfulness scores as
measured by the FFM Q-SF; however, we were unableto explore
how app use impacts the well-being, both mental and physical,
of the users. Future studies are needed to further explore
downstream effects of using Mindfulness Coach, such asquality
of life, depression, anxiety, pain, sleep, etc. Additionally,
because completing the FFM Q-SFisoptional, it is possiblethat
there is bias in the responders who chose to complete the
FFMQ-SF. The app does prompt all users to complete the
FFMQ-SF assessment, but users are able to close out of the
assessment if they choose. Further research will need to validate
and confirm this finding in a less potentially biased sample.
Another limitation is that assessments were not routinely
administered based on time passed, but rather on level achieved
or when a user chose to take an assessment. This lack of
uniformity in when and if assessments occurred introduces
potential for bias. Future studies should look at more uniform
assessments at regular time intervals aswell asthe longitudinal
effects of using Mindfulness Coach.

Conclusions

MT isassociated with abroad range of improvementsin quality
of life and well-being within a range of populations. Maobile
apps are accessed regularly by the general population and, thus,
represent a potentially ideal way to expand the reach of mental
health interventions. The National Center for Posttraumatic
Stress Disorder researchers created Mindfulness Coach as a
vehicle to deliver mindfulness training, and this study was a
first step toward understanding how the app is used, without
in-person guidance, by the general population. We looked at
datafrom over 100,000 people and found that the app was used
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less frequently than the devel opers and researchersintended by  the FFMQ-SF. Future research is needed to understand more
the majority of downloaders, though there was a subpopulation  specifically who is using the app and how, ways in which we
of users (5.60%) who engaged in the app regularly over an  can improve the use of the app, and how to designtheappin a
extended period of time. We also found a clear relationship  way where more users can receive alarger dose of mindfulness
between use and improvements in mindfulness as measured by treatment.
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Abstract

Background: A growing number of randomized controlled trials (RCTs) suggest psychological benefits associated with
meditation training delivered via mobile health. However, research in this area has primarily focused on mindfulness, only one
of many meditative techniques.

Objective: This study aims to evaluate the efficacy of 2 versions of a self-guided, smartphone-based meditation app—the
Healthy Minds Program (HM P)—which includes training in mindfulness (Awareness), along with practices designed to cultivate
positive relationships (Connection) or insight into the nature of the self (Insight).

Methods: A three-arm, fully remote RCT compared 8 weeks of one of 2 HMP conditions (Awareness+Connection and
Awareness+Insight) with awaitlist control. Adults (=18 years) without extensive previous meditation experience were eligible.
The primary outcome was psychological distress (depression, anxiety, and stress). Secondary outcomes were social connection,
empathy, compassion, self-reflection, insight, rumination, defusion, and mindfulness. Measures were completed at pretest,
midtreatment, and posttest between October 2019 and April 2020. Longitudinal data were analyzed using intention-to-treat
principles with maximum likelihood.

Results: A total of 343 participants were randomized and 186 (54.2%) completed at least one posttest assessment. The majority
(166/228, 72.8%) of those assigned to HMP conditions downloaded the app. The 2 HMP conditions did not differ from one
another in terms of changes in any outcome. Relative to the waitlist control, the HMP conditions showed larger improvements
in distress, social connectedness, mindfulness, and measures theoretically linked to insight training (d=—0.28 to 0.41; Ps<.02),
despite modest exposure to connection- and insight-related practice. The results were robust to some assumptions about nonrandom
patterns of missing data. Improvements in distress were associated with days of use. Candidate mediators (social connection,
insight, rumination, defusion, and mindfulness) and moderators (baseline rumination, defusion, and empathy) of changes in
distress were identified.

Conclusions: This study provides initial evidence of efficacy for the HMP app in reducing distress and improving outcomes
related to well-being, including social connectedness. Future studies should attempt to increase study retention and user engagement.
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Introduction

Background

Mindfulness and meditation have become household wordsfor
many people in the United States and across the globe in the
past 20 years. Derived from Buddhist and Hindu contemplative
traditions[1], secularized meditative practices are being taught
in schools, recommended by health care providers, and
employed by businesses [2-4]. The use of meditation tripled in
the United States between 2012 and 2017 (from 4.1% to 14.2%)
[5]. Meta-analysesinvolving hundreds of randomized controlled
trials (RCTs) suggest that meditation training can decrease
psychological symptoms (eg, depression, anxiety, stress) and
increase aspects of well-being and positive functioning (eg,
meaning in life, compassion, prosocial behavior) [6-15].

To date, the vast magjority of research on meditation hasfocused
on interventions delivered in person. Standardized
mindfulness-based interventions such as mindfulness-based
stress reduction (MBSR) [16] and mindfulness-based cognitive
therapy (MBCT) [17] were explicitly designed as group-based
interventions delivered by trained instructors, and these
interpersonal elements are viewed as central ingredients (eg,
group format) [18]. Despite some meditation-based interventions
(MBI s) being recommended asfirst-linetreatments (eg, MBCT
for depression relapse prevention) [19-21], their availability
remains limited [22]. Barriers for the dissemination of MBIs
aresimilar to those facing other evidence-based psychotherapies
(eg, lack of available providers, cost, logistical challenges)
[23-25].

Delivering interventions through mobile technology has been
proposed as a solution for increasing access to psychological
interventions, including MBIs [26,27]. Web- and
smartphone-based interventions have obvious advantages over
traditional in-person delivery in terms of cost and scalability.
Furthermore, mobile health (mHealth) interventions can, in
theory, do things that in-person interventions typically never
do, such as providing access 24 hours a day or customizing
content based on passively sensed data (eg, location) [28].
Among mHedth delivery platforms, smartphone-based
interventions may be particularly promising, with these devices
often kept within arm’s reach, charged, turned on, and being
owned by the vast mgjority of the population [29].

There has been a dramatic increase in the past five years in
RCTs testing smartphone-based interventions that include
training in meditation [30]. These studies have begun to examine
efficacy invariousclinical and nonclinical populations[31-38].
Although preliminary, available evidence suggests that
smartphone-based interventions that include training in
meditation and mindfulness may provide psychological benefits
that are similar to in-person MBI s (eg, decreased psychological

http://mental .jmir.org/2020/11/e23825/

symptoms, increased positive functioning), albeit smaller in
magnitude [30,39-42].

Similar to thein-person MBI literature, RCTstesting the mobile
delivery of MBI s have focused almost entirely on mindfulness.
The term mindfulnessis derived from the Pali word sati, which
in Buddhism refers to the cultivation of receptive,
present-moment awareness [43]. In the scientific literature,
mindfulness can refer to amental state, trait, or faculty amenable
to training [44-47]. Mindful ness-based interventions commonly
adopt the definition by Kabat-Zinn [48]: “paying attentionin a
particular way: on purpose, in the present moment, and
nonjudgmentally.” Meta-analyses suggest that dispositional
mindfulness along with both short-term (eg, mindfulness
inductions) and long-term (eg, mindful ness-based interventions
such as MBSR) training are associated with decreased
psychiatric symptoms, negative affect, substance use, and
neuroticism [9,49-53].

Importantly, mindfulnesstraining represents theimplementation
of primarily one meditative approach drawn from rich
contemplative traditions [54]. Although largely untested, it is
possible that a variety of meditative techniques may serve as
valuable complements or aternativesto mindfulness. Different
meditation practices have shown distinct neural signatures
[55,56] and can produce different psychological effects [57].
Dahl et a [54] provide a useful typology for situating
mindful ness training within the broader contemplative practice
landscape. Using afamily resemblance approach, they describe
attentional, constructive, and deconstructive families.
Mindfulness meditation, as implemented in MBSR, falls
primarily within the attentional family, with training focused
on regulating attention. The constructive family includes
practices designed to strengthen psychol ogical habits conducive
to psychosocial health. Thisincludes connection-based practices
that involve cultivating feelings of warmth and friendliness
toward oneself and others (eg, gratitude, loving kindness, and
compassion practices) [58,59]. Experimental evidence suggests
that connection practices increase well-being and decrease
psychological symptoms [8,60]. The deconstructive family
includes practices designed to modify unhelpful cognitive
patterns, particularly regarding one’s view of self and others.
Practicesin thisfamily involve intentional self-inquiry into the
dynamics of conscious experience and the nature of the self
with the goal of generating an understanding of cognitive
patterns (ie, insight). Deconstructive elements are present in
MBCT and cognitive therapy more generaly (eg, seeing
thoughts as thoughts) [17,61]. However, research on
deconstructive meditative practices has been limited.

Smartphone-based meditation interventions have amost
exclusively focused on mindfulness training [30,62], although
severa studies have investigated internet-based interventions
that include connection-related practices [63-65]. Although
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someinterventionsinclude connection-based practice as one of
several guided practiceswithin ageneral mindfulnessframework
[32], RCTsprimarily examining constructive or deconstructive
practices are rare (with some promising exceptions) [66,67].

This Study

This study sought to investigate the effects of a self-guided,
smartphone-based meditation intervention that included explicit
training in constructive and deconstructive families of practices
[54]. In a three-arm RCT, we compared training in mindful
awareness, paired with Connection or Insight practices, with a
waitlist control. As both arms included the Awareness module
first, we refer to them by their unique module (ie, Connection
or Insight, rather than Awareness+Connection and
Awarenesstlnsight). We included outcome measures designed
to detect global effects (psychologica distress) and
practice-specific effects (eg, social connection, shift in
relationship to one's thoughts). Our primary hypothesis was
that participants in both active conditions would show reduced
psychological distressrelativeto thewaitlist control. In addition,
we expected those randomized to connection practicesto show
larger improvements in connection-related measures and those
randomized to insight practice to show larger improvementsin
insight-related measures. We had several exploratory secondary
hypotheses. We hypothesized that app usage would be positively
associated with reduced distress. We hypothesized that
improvements in connection- and insight-related measures
would mediate effects on distress for those in the Connection
and Insight arms, respectively. We hypothesized that those
lower in mindfulness at baseline would show larger
improvements in the active conditions and that those lower in
connection- and insight-related measures would show larger
improvementsin the Connection and Insight arms, respectively.
These hypotheses were preregistered at the Open Science
Framework [68].

Methods

Procedure

We conducted an 8-week, fully remote RCT comparing 2 active
smartphone-based meditation interventions with a waitlist
control. Participants were recruited through emails sent to
faculty, otaff, and students a the University of
Wisconsin-Madison and through a database of individual swho
had previously expressed interest in research at the Center for
Healthy Minds. All screening procedures and data collection
wereweb-based and carried out using REDCap [69]. Participants
completed a screening protocol to determine eligibility and
received their group assignment via an automated email
following the completion of baseline questionnaires.
Randomization was achieved by automatically allocating
participantsto groups based on sequentially assigned participant
identification numbers (ie, 1:1:1 randomization ratio).
Participants were contacted by email to complete questionnaires
4 and 8 weeks postbaseline.

Progress through the material in the Healthy Minds Program
(HMP) app was self-guided. There was minimal contact with
the study staff. Participants were provided with a study email
address to contact for technical support or study-related
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questions. All procedures were approved by the institutional
review board. The study was registered at ClinicalTrials.gov
(NCT04139005).

Participants

Eligible participants were aged =18 years, had access to a
smartphone or other device capable of running the intervention
app (Android or i0S), and did not have extensive previous
meditation experience defined as meditation retreat experience,
meditation practice weekly for >1 year or daily practice within
the previous 6 months; or previoustraining under theinstruction
of a meditation teacher, other than an introductory course.
Participants received US $25 for completing the assessments.

Intervention

Participants assigned to one of the 2 active intervention arms
were instructed to download the HMP app through the Google
Play or Apple App Store. Thefull HMP app includes 4 modules
with practices designed to cultivate categories of mental and
emotional skills linked to both hedonic and eudaimonic
well-being [70,71]. These include the cultivation of mindful
attention (Awareness), positive relationshipswith self and others
(Connection), insight into the nature of self and internal
experience (Insight), and purpose, values, and meaning in life
(Purpose). In this study, the 2 active interventions included 4
weeks of Awareness training, followed by 4 weeks of either
Connection or Insight training. This design was predicated on
the view that training in the stabilization of attention is
foundational to skills trained by Connection and Insight [72].
Each module included brief, podcast-style didactic material
along with guided meditation practices. Didactic content
included discussion of the scientific bases of the practices.
Participantswere encouraged to follow a prespecified sequence
while going through the material. Participants could select the
length of the guided practices (5-30 min) and a variety of
practices were available in each module. For example, the
Awareness module included practices focused on awareness of
breathing and mindfulness of sound. The Connection module
included gratitude and kindness practices. The Insight module
included practices involving noticing the changing nature of
the phenomenon (ie, impermanence) and examining how
thoughts and emationsinfluence perception. Participantsin the
waitlist condition received access to the full HMP app (ie, all
4 modules) at the conclusion of the study.

M easures

A demographic questionnaire was completed at baseline. App
usage was measured objectively using the HM P app. Additional
information about the psychometric properties and theoretical
relevance of the included measures is provided in Multimedia
Appendix 1[73-101].

Psychological Distress

A psychological distress composite score was created from
measures of depression, anxiety, and stress. We computed the
mean across scaled (z-transformed) scores for each measure.
The 8-item Patient-Reported Outcome Measures Information
System Depression and Anxiety Scales|[ 73] assessed depression
and anxiety. Items are rated on a 5-point scale (1=never;
5=always), with higher scores indicating greater severity in the
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past 7 days. T scores =55 suggest mild or greater severity
[102,103]. Internal consistency was high (=.93 to .94).

The 14-item Perceived Stress Scale[ 74] assessed psychological
stress. Itemsarerated on a5-point scale (O=never; 4=very often),
with higher scores indicating greater stress in the past month.
Internal consistency was high (=.89).

Measures Related to the Connection Module

The 20-item Social Connectedness Scale-Revised [ 75] assessed
interpersonal connections. Items are rated on a 6-point scale
(1=strongly disagree; 6=strongly agree), with higher scores
indicating higher social connectedness. Internal consistency
was high (=.95).

The 28-item Interpersonal Reactivity Index (IRI) [76] assessed
empathy. Items are rated based on how well they describe the
respondent on a 5-point scale (O=not well; 4=very well), with
higher scores indicating greater empathy. Internal consistency
was high for the total score (=.83).

The 21-item Compassionate Love Scale [ 77] assesses feelings
of compassion. Items are rated on a 7-point scale (1=not at all
true of me; 7=very true of me). Higher scores indicate greater
feelings of compassion. Internal consistency was high (=.95).

Measures Related to the Insight Module

The 20-item Self-Reflection and Insight Scale (SRIS) [78]
assessed participants' tendency toward self-reflection (eg, “I
frequently examine my feelings’) and self-understanding or
insight (eg, “I usually know why | feel the way | do”). Items
are rated on a 6-point scale (1=strongly disagree; 6=strongly
agree) and yield subscales for self-reflection and insight, with
higher scoresindicating greater self-reflection or insight. Internal
consistency was high (=.88t0 .92).

The 15-item Perseverative Thinking Questionnaire (PTQ) [79]
assessed rumination. For simplicity, we used the term
“rumination” to refer to repetitive negative thinking as captured
by the PTQ, although it captures both rumination and worry.
Items are rated on a 5-point scale (O=never; 4=almost always),
with higher scores indicating greater rumination. Internal
consistency was high (=.96).

The 10-item Drexel Defusion Scale [80] assessed the ability to
achieve psychological distance from internal experiences (ie,
defusion). Itemsarerated on a6-point scale (O=not at al; 5=very
much), with higher scoresindicating greater defusion. Internal
consistency was high (=.89).

Mindfulness

The 39-item Five Facet Mindfulness Questionnaire [81] assessed
mindfulness. Itemsare rated on a5-point scale (1=never or very
rarely true; 5=very often or always true), with higher scores
indicating greater mindfulness. Internal consistency was high
for the total score (=.94).

Data Analysis

Resultsfrom all preregistered primary and secondary measures
are reported. For deviations made from the preregistered data
analytic plan, see Multimedia Appendix 1.
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Data were analyzed using intention-to-treat principles (ie,
participants were not excluded based on engagement) [104].
Primary analyses used multilevel models (MLMs [82] with
restricted information maximum likelihood estimation in the
Imed package [105] in R [106]. MLMs with a maximum
likelihood estimator are generally robust to datathat are missing
at random (MAR) [83]. For each outcome, an MLM was
specified in which alinear change (coded as 0, 1, 2, for pre-,
mid-, and posttest, respectively) in outcome was assumed over
time, with participant-level random intercepts. Intervention
effectswere eval uated by the interaction between linear growth
and group status, with contrasts comparing the 2 active
conditions (ie, Connection, Insight) as well as the combined
active conditions relative to waitlist control (see Multimedia
Appendix 1 for the model). A subsequent sensitivity analysis
restricted the sample to participants above the clinical cut-off
for depression or anxiety at baseline (T=55) [103]. Sensitivity
analyses were also conducted with outliers (ie, 3 SD from the
mean) and each participant sequentially removed [84].

Additional analyses assessed the potential impact of attrition,
which is common in fully remote RCTs[107]. In this study, it
isplausible that missingnesswasrelated to the unobserved value
itself (ie, missing not at random [MNAR]). For example,
individuals who failed to benefit from the HMP app may have
been less likely to complete the study and would have shown
worse outcomes had they been observed. Therefore, we relaxed
our MAR assumptions to evaluate the degree to which
intervention effects would be maintained under MNAR
assumptions. We examined intervention effectsin the presence
of different assumed outcomesfor dropout-missing observations,
focusing on residualized change scores (from baseline to
posttest) to simplify the study of missingness implications. We
coded outcomes for dropout missingness at different levels,
ranging from no difference in outcomes (relative to those that
remained in the study) to al dropout-missing values being the
worst possible outcome of thosein the study. As, operationally,
it becomeseasier to study thisrange of conditions using outcome
ranks as opposed to retaining the metrics of the studied
measures, we applied a nonparametric Wilcoxon rank sum test
to compare the active conditions against the waitlist control
under different missingness assumptions.

To test our exploratory mediation hypotheses, we used the
mediation package in R [108]. In these models, active group
status (Connection or Insight) served as the independent
variable; pre-post changes in mindfulness or connection- or
insight-related measures served as the mediators; and posttest
distress(controlling for pretest) served asthe dependent variable.
Pre-post changes were examined as mediators as unique
Connection and Insight content was provided after the
midtreatment assessments. We used MLMs to examine the
effect of app usage, testing the timexusage interaction with
usage operationalized as the median split of days of use. As
noted in Multimedia Appendix 1, a median split was used
because of deviationsfrom normality in usage metrics. To assess
baseline characteristics as moderators of changein distress, we
tested 3-way interactions between time, group, and baseline
characteristics within MLMs. False discovery rate (FDR)
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adjustment [85] was applied to all analyses to control for
inflation of atype | error.

Sample Size and Power

We planned to recruit 300 participants (100 per group), which
would alow the detection of small-to-moderate differences
between any 2 groups (d=0.40) and between the active and
waitlist control conditions (d=0.34) at 80% power and P=.05.
Power was estimated using the pwr.t.test and pwr.t2n.test
functionsin the pwr packagein R[109].

Goldberg et d

Results

Recruitment and Participant Characteristics

A total of 954 potential participants were assessed for digibility,
of which 343 met the inclusion criteria and were randomized
to Connection (n=121), Insight (n=107), or waitlist (n=115;
Figure 1). Demographics are reported in Table 1. The sample
was predominantly White (280/343, 81.6%), female (290/343,
84.5%), and with graduate-level education (190/343, 55.4%).
Income was more variable (89/343, 25.9% earned US $50,000
or less). The mean age was 41.74 (SD 12.52) years.

Figurel. CONSORT (Consolidated Standards of Reporting Trias) diagram. Mid=week 4 assessment; Post=week 8 assessment.
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Table 1. Sample demographics.

Goldberg et al

Variable Overal (n=343) Connection (n=121) Insight (n=107) Waitlist (n=115) P value?
Race and ethnicity, n (%) 91
White 280 (81.6) 99 (81.8) 86 (80.4) 95 (82.6)
Black 6(1.7) 3(25) 1(0.9) 2(17)
Latinx 4(12) 0(0.0) 4(37) 0(0.0)
Asian 18 (5.2) 7(5.8) 6 (5.6) 5(4.3)
Multiracial 33(9.6) 12(9.9) 9(8.4) 12 (10.4)
Not reported 2(0.6) 0(0.0) 1(0.9) 1(0.9)
Gender, n (%) .93
Female 290 (84.5) 101 (83.5) 89 (83.2) 98 (85.2)
Male 51 (14.9) 20 (16.5) 15 (14.0) 16 (13.9)
Nonbinary 2(0.6) 0(0.0) 1(0.9) 1(0.9)
Not reported 2(0.6) 0(0.0) 2(L9) 0(0.0)
Income (US $), n (%) .18
<50,000 89 (25.9) 33(27.3) 26 (24.3) 30(26.1)
50,000-100,000 120 (35.0) 35(28.9) 37 (34.6) 48 (41.7)
100,000-150,000 76 (22.2) 32(26.4) 22 (20.6) 22(19.1)
>150,000 57 (16.6) 21 (17.4) 21 (19.6) 15 (13.0)
Not reported 1(0.3) 0(0.0) 1(0.9) 0(0.0)
Education, n (%) 45
Some high school 1(0.3) 0(0.0) 1(0.9 0(0.0)
High school graduate 6(1.7) 3(25) 0(0.0) 3(2.6)
Some college 32(9.3) 9(7.4) 11 (10.3) 12 (10.4)
College graduate 114(33.2) 37(30.6) 36 (33.6) 41(35.7)
Graduate school 190 (55.4) 72 (59.5) 59 (55.1) 59 (51.3)
Age (years), mean (SD) 41.74 (12.52) 4231 (12.8) 43.21 (12.39) 39.78 (12.2) .10
Elevated symptome, n (%) 252 (73.5) 86 (71.1) 81(75.7) 85 (73.9) 73

3P values based on a one-way analysis of variance with group (Connection, Insight, or waitlist) predicting demographics (White, female, high income

[2US $100,000], and graduate schoal).

bE|evated symptoms: Patient-Reported Outcomes Measurement Information System (PROMIS) Depression or PROMIS Anxiety in the mild or higher

range (T=55).

Utilization

Of those randomized to one of the 2 active conditions, 77.7%
(94/121) of Connection participants and 67.3% (72/107) of
Insight participants downloaded and used the HMP app at |east
once. By assigning values of zero to those who did not use the
app, wefound that average utilization was 10.52 days (SD 13.31;
median 4), with 18.09 activities within the app (SD 23.30;
median 7), 9.45 meditation practices (SD 13.34; median 3), and
102.16 total min of meditation practice (SD 187.74; median
26). All usage metrics were highly zero inflated (Multimedia
Appendix 1). Days of use had the lowest skewness (1.34) and
kurtosis (0.91), so amedian split of days of use was used in the
analyses. The median survival time (ie, time before last use)
was 12 days. Group status (Connection vs Insight) was not
associated with usage (P=.15), and survival time did not differ

http://mental .jmir.org/2020/11/e23825/

between groups (Multimedia Appendix 1; P=.24). As
Connection or Insight content was provided at week 5 of the
program, 32.2% (39/121) of Connection and 23.4% (25/107)
of Insight participants engaged with the unique content. This
proportion did not differ between groups (OR 0.64, 95% ClI
0.35-1.15; P=.14).

Attrition Analysis

We examined baseline demographic and outcome variables as
predictors of attrition. We constructed logistic regression models
predicting the presence of any follow-up data (ie, midtreatment
or posttest). Participants were invited to complete the posttest
measures even if they had not completed the midtreatment
measures. The average completion of at least one follow-up
assessment (mid- or posttreatment) was 54.2% (186/343).
Waitlist participants were more likely to complete follow-up
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assessments (77/115, 67.0% vs 109/228, 47.8%; waitlist n=77;
Connection and Insight combined n=109; OR 2.21, 95% ClI
1.39-3.56; P<.001). Completion of follow-up assessments did
not differ between the Connection and Insight groups (OR 0.99,
95% Cl 0.59-1.67; P=.97). However, participants who used the
app at least once were more likely to complete the follow-up
assessments (OR 3.66, 95% Cl 1.95-7.16]; P<.001). Completion
of follow-up was not associated with demographics (White,
female, high income [2US $100,000], and graduate education)
or outcome measures at baseline (Ps>.15), with one exception.
Participants with higher empathy scores (IRI) at baseline were
more likely to complete follow-up assessments (OR 1.02, 95%
Cl 1.00-1.04; P=.04).

Primary Analyses

Correlations between outcomes are reported in Multimedia
Appendix 1. The 3 groups did not differ in any demographic or
outcome measures at baseline (Ps=.10; Tables 1 and 2). Within-
and between-group effect sizes (Cohen d) and P values from
MLMs are reported in Table 3. The 2 active conditions did not
differ from one another in terms of change over timefor distress
or any secondary outcomes (timexgroup, Ps=.29). Therefore,

http://mental .jmir.org/2020/11/e23825/
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all subsequent analyses combined the 2 active groups. When
compared with thewaitlist control, the active conditions showed
greater decreasesin distress (d=0.28) and rumination (d=0.18)
and greater increases in social connectedness, self-reflection,
insight, defusion, and mindfulness (d=0.13 to 0.41,
FDR-adjusted Ps<.02; Figure 2). The active conditions did not
differ from the waitlist on changes in empathy (d=0.02) or
compassion (d=0.12). Significance tests for timexgroup
interactions did not change when restricting to those with
elevated symptoms at baseline (Table 2), when excluding
outliers (with the exception of Self-Reflection, P=.05;
Multimedia Appendix 1), nor when each case was excluded
sequentially.

A larger proportion of participants in the active conditions
showed a minimally important decrease in distress (d<—0.30)
[86] relativeto thewaitlist condition (70% vs 49%; Connection
and Insight combined n=64/91; waitlist n=33/67; OR 2.44[95%
Cl 1.27-4.75]; P=.008). A smaller proportion in the active
condition showed a minimally important increase in distress
(ie, deterioration, d>0.30) relative to the waitlist condition (3%
vs 16%; Connection and Insight combined n=3/91; waitlist
n=11/67; OR 0.17 [0.04, 0.58]; P=.009).
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Table 2. Descriptive statistics for repeated measures by group and timepoint.

Goldberg et al

Group and outcome Pretest Midtreatment Posttest P value?
n Mean (SD) n Mean (SD) n Mean (SD)

coP
Psychological distress 121 0.08 (0.90) 49 0.74(0.80) 47 0.78 (0.78) 49
Social connectiond 121 83.41(21.43) 48 90.62(17.29) 46 92.32(18.30) 73
Empathy® 121 67.67(12.33) 48  67.42 (12.55) 47  66.01(12.90) 41
Compassion 121 99.18(22.19) 48 102,52 (21.71) 46 101.68 (21.64) 57
Self-reflection subscaled 121 56.31(11.13) 48 5845 (10.29) 46 57.49(11.10) 97
Insight subscale? 121 34.12(7.46) 48 37.06 (6.17) 46 37.54 (6.20) .46
Rumination” 121 31.12(12.65) 46  25.31(9.63) 46 25.36(10.71) .90
Defusion 121 22.95(9.37) 48 2854 (8.37) 47  30.75(7.81) 86
Mindfulness 121 122.16 (20.41) 49 136.28(16.37) 47 139.63(19.33) 77

INK
Psychological distress 107  0.04(0.94) 43 0.52(0.88) 44 0.62(0.88) N/A!
Social connection 107  83.28(19.04) 41 87.57(19.28) 44 90.20(20.64) N/A
Empathy 107 69.77 (12.45) 41  70.24 (11.76) 44 69.49 (11.05) N/A
Compassion 107  101.57 (21.44) 41 101.07 (24.52) 44 108.88(23.29) N/A
Self-reflection subscale 107  55.99 (10.40) 41 55.90 (9.00) 44 57.92(9.45) N/A
Insight subscale 107 32.84(8.42) 41 33.67(8.28) 44 36.14(8.44) N/A
Rumination 107 30.49 (11.72) 41 27.21(10.79) 44 23.97(10.68) N/A
Defusion 107  23.62(10.36) 41 27.36(10.01) 44 30.49(10.23) N/A
Mindfulness 107  121.55 (24.96) 43 12856 (22.96) 44 139.11 (19.75) N/A

wL™
Psychological distress 115 0.05(0.88) 64 0.23(1.01) 67  0.36(0.91) N/A
Social connection 115 81.53(19.68) 60 82.78(21.10) 63  84.63(20.24) N/A
Empathy 115 69.31(12.85) 60 71.09(13.49) 63  67.96 (13.26) N/A
Compassion 115  98.62(22.39) 58  99.53(22.64) 63  100.85 (22.42) N/A
Self-reflection subscale 115 56.34(10.78) 57 56.87 (11.14) 63  56.23(11.26) N/A
Insight subscale 115 33.22(8.02) 57  35.40(8.29) 63  35.55(7.83) N/A
Rumination 115  31.14 (11.56) 56  29.51(13.04) 62  27.41(11.92) N/A
Defusion 115  23.49(9.58) 60 24.88(9.95) 64  26.71(9.86) N/A
Mindfulness 115  120.16 (18.93) 62 125.15(20.21) 65  128.88(20.23) N/A

3P value from a one-way analysis of variance predicting baseline values for outcome measures by group status.

bCO: Awareness+Connection.
SComposite of Patient-Reported Outcomes Measurement Information System (PROMIS) Depression, PROMIS Anxiety, and Perceived Stress Scale.
dSocial Connectedness Scale.

€I nterpersonal Reactivity Index.

fCompassi onate Love Scale.
9Subscales of the Self-Reflection and Insight Scale.

Pperseverative Thinki ng Questionnaire.
'Drexel Defusion Scale.
ITotal score of Five Facet Mindfulness Questionnaire.
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KIN: Awareness+Insi ght.

IN/A: not applicable.

MWL : waitlist.

Table 3. Results of multilevel models assessing differential change over time.
Outcome CO?versus INP Active versus WL°®

deo? 9N ddiff  Pvaue® Prpr| dagive? 9dwe ddrt  Pvaue Pepr ey ph Elev Pepr

Psychological disress .77 070 007 .86 97 074 046 -028 <001 <001l <001 <001
Social connection 042 036 006 .54 82 0.39 016 023 003 .07 .01 .02
Empathy* -014 -002 -012 .37 82 008  -010 002 63 63 .48 48
Compassion’ 011 034 -023 .29 82 0.22 010 012 .14 16 .18 20
Sdlf-reflectionsubscale™ 011 018 007 51 82 0.14 -001 015 007 01 .02 .03
Insight subscale™ 046 039 007 .98 .98 0.42 029 013 .02 02 001 002
Rumination” 045 056 011 .32 82 -05 032 018 .01 02 007 01
Defusion® 083 066 017 .78 97 0.75 034 041 <001 <001 <001 <001
Mindfulness® 086 070 016 .55 82 0.77 046 031 <001 <001 <001 <001

8CO: Awareness+Connection.
BIN: Awareness+Ins ght.
SWL: waitlist.

dcohen d calculated as pre-post for within-group effects and the difference between within-group effects (Connection-Insight, active-waitlist) for dg;gs-
For within-group, subscripted CO (ie, dco), IN, Active, and WL refer to subgroups noted.

P value from timexgroup interaction from multilevel models.
'FDR: false discovery rate adjusted P values.
9Combined Awareness+Connection and Awareness+Insight.

PActive versus waitlist ti mexgroup interaction restricted to sample with elevated depression or anxiety at baseline (T=55).
'Composite of Patient-Reported Outcomes Measurement Information System (PROMIS) Depression, PROMIS Anxiety, and Perceived Stress Scale.
JSacial connection: Social Connectedness Scale.

K nterpersonal Reactivity Index.
ICompassi onate Love Scale.

MSubscales of the Self-Reflection and Insight Scale.
Perseverative Thinking Questionnaire.

®Drexel Defusion Scale.

PTotal score of Five Facet Mindfulness Questionnaire.
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Figure 2. Longitudina changes in psychological distress, social connectedness, defusion, and mindfulness by group. The figure displays observed
means and SEs (error bars=1 SE) based on all available data (n=343). CO: Awareness+Connection; IN: Awareness+Insight; WL: waitlist.
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Robustness Check: Sensitivity Analyses

Although maximum likelihood is robust to data MAR [83],
subsequent analyses evaluated treatment effects based on
varying assumptions under MNAR conditions. Using the
completer sample, aWilcoxon rank sum test on the residualized
gain score mirrored the MLM results, with larger improvements
in the active conditions relative to the waitlist on severa
outcomes (FDR-adjusted Ps<.047; Multimedia Appendix 1).
In the worst-case scenario model in which missing reflects the
worst possible outcome across both active and waitlist groups,
the groups did not differ, although the direction of the mean
rank favored the waitlist group for all outcomes. Thus, we
examined the results in between these extreme conditions to
understand where significance goes away and where the
direction of intervention effect reverses. When we assumed that
missing values are on average 0.25 SD above the mean
(implying worse than average outcomes for the missing
observations), the results continued to favor the active conditions
for changes in distress, social connectedness, defusion, and
mindfulness (FDR-adjusted Ps<.04; Multimedia Appendix 1).
When we assumed that missing values were on average 0.50
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RenderX

SD above the mean, the differences between groups were not
statistically significant for any outcome. The difference
remained nonsignificant when we assumed that missing values
are on average 0.75 SD above the mean. Thus, it appears that
our results are robust to MNAR up to a point, specifically that
missing outcomes are no more than 0.25 SD above the mean
on average, under the assumption that missingness implies
comparable outcomes for both the active and waitlist groups.

Secondary Analyses

The results of the usage analyses are reported in Table 4. HMP
use above the median number of dayswas associated with larger
improvements in distress, insight, defusion, and mindfulness
(FDR-adjusted Ps<.03; Figure 3).

The results of the mediation analyses are reported in Table 5.
Changes in 5 candidate mechanisms showed a significant
average causal mediation effect (FDR-adjusted Ps<.04) in the
expected direction (ie, improvements in social connection,
insight, rumination, defusion, and mindfulness mediated
improvements in distress). Changes in mindfulness were
associated with the largest proportion mediated (0.45).
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Table 4. Results of multilevel models predicting changes in outcomes from Healthy Minds Program app usage (n=228).
Outcome Timexusage B? t test (df)° P value® Pror ¢
Psychological distress® -0.17 —2.46 (207) .02 .03
Social connection’ 242 1.61 (202) A1 17
Empathy? -0.47 —0.58 (200) .56 .56
Compassion” -1.16 -0.76 (201) 45 50
Self-reflection subscalé 0.80 0.87 (218) 38 49
Insight subscalé 155 2.46 (211) 02 03
Rumination/ -1.85 —2.13(197) .03 .06
Defusion® 2.40 2.64 (229) .009 .03
Mindfulness 5.17 2.93(212) 004 03

3\ ultilevel model regression coefficient. Usage: days of use split into high (median or above) and low (below median) groups.
bt statitic for ti mexusage interaction with associated degrees of freedom (df).

P value for timexusage interaction.
9FDR: false discovery rate adjusted P values.

€Composite of Patient-Reported Outcomes Measurement Information System (PROMIS) Depression, PROMIS Anxiety, and Perceived Stress Scale.

fSocial Connectedness Scale.

9YInterpersonal Reactivity Index.

hCompa$i onate Love Scale.

iSubscales of the Self-Reflection and Ins ght Scale.
Iperseverative Thinki ng Questionnaire.

KDrexel Defusion Scale.

ITotal score of Five Facet Mindfulness Questionnaire.

Figure 3. Healthy Minds Program app usage predicting longitudinal changes in psychological distress, defusion, insight, and mindfulness in active
conditions (FDR-corrected Ps<.04). Usage=median split of days of use (n=228). HMP: Healthy Minds Program; WL: waitlist.
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Table 5. Results of mediation analyses predicting changes in psychological distress.

Outcome ACME? ADEP Prop mediated® P value? PeoRr®
Social connection' -0.10 -0.32 0.24 .002 .005
Empathy? 0.02 -0.44 -0.03 40 A7
Compassion” 0.01 -0.43 -0.01 59 59
Self-reflection subscale 0.02 -0.44 -0.04 41 47
Insight subscalé -0.06 -0.37 0.13 03 .04
Ruminatiory -0.10 032 0.23 02 .04
Defusion® -0.10 -0.32 0.23 002 .005
Mindfulnesd -0.18 -0.22 0.45 <.001 <.001

3ACME: average causal mediation effect (ie, indirect effect).

bADE: average direct effect (ie, from active to posttreatment distress controlling for pretreatment distress, when active=1 and waitlist=0).
Proportion mediated computed as indirect effect (ie, ACME) divided by total effect [108].

9P value based on quasi-Bayesian Cls.

®FDR: false discovery rate adjusted P values. Models examining pre-post change in constructs related to Awareness, Connection, and Insight modules
as mediators of pre-post change in (composite of PROMIS Depression, PROMIS Anxiety, and Perceived Stress Scale). Proportion mediated can be
negative in instances where direct effect and indirect effect have opposite signs.

fSocial connection: Social Connectedness Scale.
9Interpersonal Reactivity Index.

hCompas.si onate Love Scale.

ISubscales of the Self-Reflection and Ins ght Scale.
IPerseverative Thinki ng Questionnaire.

KDrexel Defusion Scale.

Total score of Five Facet Mindfulness Questionnaire.

The results of the baseline moderation analyses arereported in ~ significant improvements in distress in the HMP conditions
Table 6. A total of 3 baseline variables showed significant relative to the waitlist condition. Baseline empathy showed the
timexgroupxbaseline interactions after FDR adjustment. opposite pattern, with those higher at baseline showing
Psychological vulnerability, asindicated by 2 outcomes (higher  significant improvements in distress in HMP relative to the
rumination and lower defusion) at baseline, was associated with ~ waitlist condition (Multimedia Appendix 1).
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Table 6. Baseline outcomes as moderators of longitudinal changesin psychological distress.

Outcome Timexgroup B? Timexgroupxbaseline B t test (dff)° P value® P ror
Social connection® —0.64 0.01 2.16 (363) .03 .06
Empathy' 0.67 001 ~3.23(343) 001 008
Compassion? 0.07 0.00 -1.20 (343) 23 29
Self-reflection subscale” —0.59 0.01 1.55(339) 12 19
Insight subscale” —0.44 0.01 1.14 (359) 25 29
Rumination' 021 -0.01 —3.15 (390) .002 .008
Defusion -054 0.01 2.86 (361) 004 01
Mindfulness¢ -0.44 0.00 0.82 (372) 41 41

Multilevel model regression coefficient.

Bt test: t statistic for ti mexgroupxbaseline (with group coded as active=1, waitlist=0) with associated degrees of freedom (df).

P value for timexgroupxbaseline.

9FDR: false discovery rate adjusted P values.

®Social Connectedness Scale.

fi nterpersonal Reactivity Index.

9Compassionate Love Scale.

hSubscales of the Self-Reflection and Insi ght Scale.
IPerseverative Thinki ng Questionnaire.

IDrexel Defusion Scale.

KTotal score of Five Facet Mindfulness Questionnaire.

Discussion

Principal Findings

This study sought to expand the scientific understanding of the
impact of smartphone-delivered meditation training beyond
mindfulness. To do so, we evaluated the effects of mindfulness
training (Awareness) paired with practices designed to cultivate
kindnesstoward oneself and others (Connection) or insight into
the nature of self and internal experience (Insight). We assessed
the effectson psychological distressand constructstheoretically
linked to connection- and insight-based training [54].

Contrary to our expectations, there was no indication that
training in connection produced differential effects relative to
insight-related practices. There are several potential reasonsfor
this. Onelikely explanation isthat the actual content completed
by each group waslargely overlapping. Both groups began with
foundational mindfulness training. Given the modest
engagement (a perennial concern in mHealth interventions)
[110,111], most participants did not engage with the unique
Connection or Insight modules. It isalso possiblethat meditation
training produces similar effects for novices, regardless of the
specific type of training. Novices may spend much of their
initial meditation practice simply regathering a wandering
attention, regardless of the actual practice instructions. Indeed,
studies showing distinct neural signatures associated with
various forms of meditation practice have primarily been
conducted with long-term practitioners with thousands of hours
of experience [55]. A third possibility is that various forms of
meditation training contain common ingredients (eg, acceptance,

http://mental .jmir.org/2020/11/e23825/

curiosity) that may, especially early in training, be more potent
than style-specific ingredients.

Despite the absence of differential effects, the results suggest
that meditation delivered via smartphones produced small
reductionsin psychological distress (d=—0.28) and improvements
in several candidate mechanisms relative to a waitlist control
(d=—0.18 to 0.41). These results are generally consistent with
meta-analyses of the broader mHealth and mHeath MBI
literature, which has shown small benefits of self-guided
smartphone apps on depression and anxiety symptoms (g=0.21
to 0.23) and measures of mindfulness and acceptance (g=0.27)
[30]. These effectsare considerably smaller than those produced
by in-person MBIs (eg, d=0.55 vswaitlist) [9]. It islikely that
mHealth M Blsmay beless potent than in-person interventions,
indicating trade-offs between scalability, cost, and potency. On
the basis of those completing posttreatment measures, HMP
appears safe in that the rates of clinically significant increases
in distresswere rare (3%) and were less common than the rates
in the control condition (16%). This finding is consistent with
a recent large-scale evaluation of the deterioration in MBSR

[87].

One important caveat for interpreting our findings is high
attrition, particularly within the active conditions. Both high
attrition and differential attrition are common in mHealth
research [107,112]. Our overall attrition rate was almost
identical to that typically found in RCTSs testing smartphone
interventions without tel ephone or in-person enrolIment (45.8%
in this study and 43.4% in the meta-analysis) [107]. In addition
to employing maximum likelihood estimation in al MLMs
(which is robust to MAR) [83], we conducted a series of
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sensitivity analyses to assess the effects of various MNAR
assumptions. Most effects were robust to noncompleters having
outcomes slightly worse than completers (SD 0.25). However,
the effects did not persist with larger deviations (SD >0.50). It
is impossible to directly test which of these scenarios is most
likely (asisthe casefor other MNAR approaches) [113]. Future
studies should include items specifically to predict missingness
(eg, “how likely are you to drop out of this study”) [114].
Responses can then beincluded asauxiliary variablesto improve
the performance of MAR methods (effectively converting
MNAR to MAR) [114].

In light of the degree of attrition, secondary analyses should be
interpreted as exploratory. However, these models provide
tentative possibilitiesto be examined further. We found evidence
that higher usage (median or above days of use) was associated
with larger improvementsin distressand several other outcomes.
This mirrors the dosage-outcome associations seen in the
in-person MBI literature [115]. Mediation analyses suggest
candidate mechanismstheoretically linked to each HM P module
that may indirectly contribute to decreased distress (ie,
mindfulness, socia connectedness, defusion, rumination). This
also mirrors reviews of the in-person MBI literature that have
found changes in mindfulness and rumination mediate effects
[116]. The possibility that social connectedness also plays a
role should be explored further, particularly as it has been
associated with numerous psychological and physical health
outcomes [117,118]. Moderation analyses indicated larger
improvements among those showing higher rumination or
empathy and lower defusion at baseline. These are somewhat
conflicting findings, with the rumination and defusion
associations suggesting that HMP may be most effective for
those with deficits at baseline, whereas the association with
empathy suggesting a higher baseline level may be necessary
to benefit most. Given that mHealth interventions could, in
theory, be easily adapted to participant characteristics (eg,
participants routed to receive a particular version based on
baseline questionnaires), future experimental work can
specifically examine who is likely to benefit from which kind
of training (eg, randomizing to adapted vs nonadapted versions).
The scalability of mHealth RCTs may allow recruitment of the
sample sizes necessary for adequately powered tests of
moderation [119].

Limitations and Future Directions

As noted, high and differential attrition are limitations of this
study. Although attrition is commonplace in mHealth research
[110], future studies should include study design features that
decrease attrition (eg, telephone enrollment) [107]. Relatedly,
engagement with the HMP app was relatively modest. Similar
to attrition, low engagement is a rule rather than an exception
for mHealth [120]. Presumably low engagement diminished
any potential effects of the HMP app, making estimates of
efficacy more ambiguous. Future studies could evaluate
engagement strategies by randomizing participants to receive
approaches found to improve adherence to medical regimens
(eg, modifying dosage recommendations, providing reminders)
[121]. Microrandomized trials could assess the impact of a
variety of small manipulations on short-term engagement
outcomes [122].
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Thelack of afollow-up assessment isanother limitation, making
it unclear whether any benefits were sustained. Furthermore,
thelack of active control conditions makesit impossibletorule
out effectsdueto adigital placebo [123]. Similarly, theincluded
self-report measures are vulnerable to social desirability bias,
although thismay be less of anissuewithin afully remote RCT
[124]. Sampling procedures and sample demographics raise
questions regarding generalizability, especially to racial/ethnic
minority populations and those with lower levels of education.
Participantsin the Center for Healthy Minds database may have
been particularly amenable to the HMP app (although those
with prior meditation experience would have been excluded).

An obvious future study would assign participants to receive
only Connection or Insight module content. This could clarify
the unique effects of these types of practices. As we observed
effects on distress that persisted when restricted to those with
elevated symptoms at baseline, it would be worthwhile
replicating this study within aclinical sasmple. For this, it could
be important or even necessary, for safety reasons, to include
some amount of professional guidance [41], perhapstelephone
or text-based support [ 125]. Other extensions of thisstudy could
include the use of non—self-report measures, both to rule out
social desirability as well as to clarify underlying mechanistic
processes. Numerous biological and behavioral mechanisms
have been assessed for in-person MBIs (eg, changesin attention,
body awareness, stress physiology) [126-128] and may be
operant within mHealth MBIs. A wide variety of extensions
could also be made to the HMP app itself. For example,
intervention components could be provided in response to
passively assessed mood states (eg, using data streamsroutinely
gathered through phone sensors). This would require not only
the validation of passive measures [129,130] but also studies
that clarify the optimal pairing of intervention components to
mood. Microrandomized trials may be an ideal design for this
purpose. The amount of engagement necessary for clinical
benefits (ie, recommended dosage) should be clarified in future
studies (eg, by random assignment to dosage conditions). RCTs
using active control conditions can help clarify the role that
nonspecific factors may play in mHealth MBI s. On the basis of
the robust association between working alliances and outcomes
within in-person interventions[131], future studies should assess
its digital corollary [132]. Finally, a critical future direction is
investigating the efficacy of mHealth MBIs specifically among
(and idedlly tailored for) [133,134] racial/ethnic minorities.
Racial/ethnic minority populations are at increased risk for
racism-related negative psychological and physical health
consequences|[135] and have been historically underrepresented
in research on mindfulness [136,137].

Conclusions

Research into the mobile delivery of meditation training has
expanded rapidly in the past five years. However, the vast
majority of this work has focused exclusively on training
mindfulness. We found preliminary evidence that 2 versions of
anovel smartphone app that includes training in mindfulness,
in addition to skills specifically targeted to improve social
connection and intrapersonal insight, are associated with reduced
psychological distress, increased social connectedness, and
improvements in candidate mechanisms believed to underlie
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the beneficial effects of MBI s. Future studies, particularly those  engagement, are warranted.
focusing on decreasing study dropout and increasing intervention
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Abstract

Background: The World Health Organization declared the outbreak of COVID-19 to be an international pandemic in March
2020. While numbers of new confirmed cases of the disease and death tolls are rising at an alarming rate on a daily basis, there
is concern that the pandemic and the measures taken to counteract it could cause an increase in distress among the public. Hence,
there could be an increase in need for emotional support within the population, which is complicated further by the reduction of
existing face-to-face mental health services as a result of measures taken to limit the spread of the virus.

Objective: The abjective of this study was to determine whether the COVID-19 pandemic has had any influence on the calls
made to Samaritans Ireland, a national crisis helpline within the Republic of Ireland.

Methods: This study presents an analysis of calls made to Samaritans Ireland in a four-week period before the first confirmed
case of COVID-19 (calls=41,648, callers=3752) and calls madeto the service within afour-week period after arestrictivelockdown
was imposed by the government of the Republic of Ireland (calls=46,043, callers=3147). Statistical analysis was conducted to
explore any differences between the duration of calls in the two periods at a global level and at an hourly level. We performed
k-means clustering to determine the types of callers who used the helpline based on their helpline call usage behavior and to
assess the impact of the pandemic on the caller type usage patterns.

Results:. The analysis revealed that calls were of a longer duration in the postlockdown period in comparison with the
pre—-COVID-19 period. There were changes in the behavior of individualsin the cluster types defined by caller behavior, where
some caller typestended to makelonger callsto the service in the postlockdown period. There were al so changesin caller behavior
patterns with regard to the time of day of the call; variations were observed in the duration of calls at particular times of day,
where average call durations increased in the early hours of the morning.

Conclusions: The results of this study highlight the impact of COVID-19 on a nationa crisis helpline service. Statistical
differences were observed in caller behavior between the prelockdown and active lockdown periods. The findings suggest that
service usersrelied on crisis helpline services more during the lockdown period due to an increased sense of isolation, worsening
of underlying mental illness due to the pandemic, and reduction or overall removal of accessto other support resources. Practical
implications and limitations are discussed.

(JMIR Ment Health 2020;7(11):e22984) doi:10.2196/22984
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Introduction

COVID-19 has spread globally; by May 1, 2020, the disease
had reached over 215 countries and territories worldwide, with
over 3.1 million confirmed casesand 224,172 confirmed deaths
[1]. On January 30, 2020, the World Health Organization
(WHO) declared the COVID-19 outbreak to be a Public Health
Emergency of International Concern (PHEIC); this was only
the sixth timethe WHO had declared a PHEIC since 2005. Since
this declaration, many governments have imposed lockdown
measures preventing people from mixing and attending work
or school and have instructed the general public to adhere to
“social distancing” or self-isolate to slow the spread of the
disease. There is concern that COVID-19 has had a negative
impact on the mental well-being of individuals, particularly
with the implementation of strict lockdown measures.

Dataindicate that symptoms of anxiety and depression increased
asaresult of the pandemic and peaked at thetime of government
announcements regarding restrictions to curb the spread of the
virus [2,3]. Furthermore, evidence indicates that the people at
highest risk of having symptoms of mental illness are thosein
lower income households, who are required to self-isolate
because of their risk of having an adverse outcome if they
contract the virus, and who have existing mental health problems
[2]. Although the public relies on news and media reports to
assess the evolving state of the crisis, repeated exposure to
negative news coverage of the pandemic can enhance
psychological distress, leading to the development and
worsening of mental illness symptoms [4,5]. The need to
self-isolate may cause people to feel isolated from friends and
family, and the impact is greater for people with underlying
psychological vulnerability or mental illnesswho rely on social
and support networks to stay well. Moreover, many mental
health services and the avail ability of face-to-face support were
disrupted as a result of the restrictions, leaving people who
depend on such services without the support groups and
resources that benefit them [6]. Some individuals may be
reluctant to seek help and support from face-to-face mental
health services due to concern that such services are being
overwhelmed or out of fear of contracting COVID-19 in a
face-to-face appointment setting [5]. These individuals may
therefore rely more on help from additional remote services,
such as suicide prevention and crisis helplines[6,7].
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Suicide prevention and crisis hel plines provide support to people
who are experiencing a crisis, which is defined as a state of
psychological disequilibrium where the individual’s coping
mechanisms are no longer effective [8,9]. Samaritans Ireland
isacrisis support and suicide prevention helpline that provides
free confidential support to people, many of whom are highly
distressed, suicidal, and may have underlying mental illnesses
[10]. Calers to Samaritans speak to trained volunteers who
provide respectful and nonjudgmental active listening. Callers
may contact the service on a single occasion or repeatedly; for
asystematic review on repeat calers, see Middleton et al [11].
Samaritansisone of the oldest helplinesin operation withinthe
United Kingdom and Ireland, and it provides free confidential
support 24 hours per day every day of the year [10].

Understanding a caller’s needs based on contact patterns and
how they interact with the service can be valuable for
operational purposes and for understanding how suicide
prevention and crisis helplines can be used in population-level
well-being and suicide prevention programs [12-14]. Patterns
of callsto crisisor suicide prevention helplines may also reflect
the impact of COVID-19 on suicidal distress, mental health,
and well-being. An understanding of caller patterns will aso
help inform popul ation-level support planning and the guidance
provided regarding accessing emotiona support. Crisis lines
have been identified as an important means of supporting people
who are at risk of mental illness in a time where face-to-face
contact must be avoided [15]. It is therefore important to
examine patterns of help seeking and use of crisis helplines so
that services can respond accordingly.

The objective of the current study is to analyze the potential
impact of the COVID-19 pandemic on the behavior of callers
to Samaritans Ireland. The study analyzed caller behavior from
a four-week period prior and up to the first confirmed case of
COVID-19inthe Republic of Ireland and compared it to caller
behavior from asimilar four-week period after the introduction
of the lockdown restrictions by the Irish government (Figure
1).

This research addresses the following research questions:

«  Which aspects of caller behavior have changed as a result
of the COVID-19 pandemic?

«  Which cohorts of callers demonstrate changes in behavior
in response to the restrictions imposed to address the
pandemic?

Figure 1. Timelines of the Pre-COVID-19 Period, dates of key government messages, and the Active COVID-19 Period.

Task Name

February 2020

March 2020 April 2020 ]
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Schools/companies begin to close or mandate Work from Home (WfH) -

Government announces lockdown ‘ 12/03/2020

Government indicate closures to extend beyond 29 March 2020 ’ 17/03/2020
Government announces mandatory closure of non-essential businesses ’ 24/03/2020

Government announces social gatherings limited to 4 people when outdoors
Government announces restrictive period until 12 April

Government announces further closures of business and services

Government announces no exercising more than 2 km from home

Government announces ‘cocooning’ of vulnerable people (cannot leave their homes)

Active COVID-19 Period
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Methods

Data Background

Callsmadeto Samaritans Ireland are made from, and answered,
within the Republic of Ireland. Each call that is made to the
service is represented electronically. The fields that were used
for the analysis were the caller identifier (which was modified
to anonymize the caller); the date and time stamp of the call;
and the duration of the call (in seconds).

Call detail records were retrieved from a dedicated application
programming interface (API) created by Samaritans. This
enabled the creation of areal-time anonymized data stream for
analysis. There are no identifiable aspects within the call data,
nor are there any data fields that contain complementary
information about the caller’s condition or any indications of
whether the caller isliving with any physical or mental illness,
if they are already a service user, the level of distressthe caller
isin, or whether the caller is experiencing a crisis at the time
of thecall.

Analysisof Key Datesinthe Timeline Beforeand After
the COVID-19 L ockdown

Using the dedicated AP, call data from January 1, 2019, to
May 11, 2020, wereretrieved, which equated to 1,054,089 calls
by 30,659 callers. After the datawere subjected to datacleansing
(ie, normalization of time and date stamps, inspection and
removal of anomalous data entries), two new call data frame
subsets were derived from the original data set. One of these
new data frames consisted of all calls that were made to the
service within a four-week period prior to the first confirmed
case of COVID-19in the Republic of Ireland (Week 6 to Week
9 of 2020; calls=41,648, callers=3752); thisisreferred to asthe
Pre-COVID-19 period. The other new data frame consisted of
all callsthat were madeto the service within afour-week period
after the commencement of the lockdown (Week 14 to Week
17 of 2020; (calls=46,043, callers=3147); thisis referred to as
the Active COVID-19 period.

Unsupervised Machine L earning Using k-Means
Clustering

The call data were subjected to k-means clustering to discover
thetypes of callersthat used the service. In k-means clustering,
data points are grouped together based on their closeness by
Euclidean distance. In other words, the aim is to find k groups
in n objects based on the similarity of their characteristics, where
the characteristicsin one group show high similarity with each
other but low similarity with other groups[16,17]. To determine
thetypes of callersthat usethe service, three attributes of caller
behavior were selected for clustering: the number of calls made
by each caller, the mean duration of the calls by each caller,
and the standard deviation of the duration of the calls made by
each cdller.

These attributes of caller behavior were chosen due to their
explanatory power; the number of callsthat the caller makesto
the serviceindicates the frequency of help-seeking, the average
duration of the calls indicates how complex the calls may be,
and the standard deviation of the call duration indicates the
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consistency (or inconsistency) of the call durations. New data
sets that contained numerical summaries of these attributes for
calers in each period were created. Each attribute was then
scaled for standardization, which is an appropriate prerequisite
for k-means clustering. The next stage was to specify the value
of k, which specifies the number of groups into which the data
are to be clustered. Based on previous research that used
k-means clustering to identify caller types[17-19], k was set to
5, meaning that 5 caller types were discovered as a result of
clustering.

The 5 caller types can be described as follows:

1. Typical callers: These callers make approximately 5 calls
on average to the helpline. Calls last approximately 5
minutes on average and are consistent in duration; thisgroup
isthe largest in size.

2. High Freguency callers: These callers make the most calls
on average to the helpline, averaging hundreds of calls.
Callsare very short in duration but can be highly variable;
this group isthe smallest in size.

3. Regular callers: These callers make the second highest
average number of calls to the service. They can make
upwards of a hundred calls to the service on average;
however, this number can be greater or smaller depending
on the period of the data set being analyzed. Calls can last
approximately 10 minutes on average, although the duration
of the calls may be much longer or shorter.

4. Unpredictable callers: These callers make approximately
8-12 calls on average. Calls can be upwards of 25 minutes
long; however, the call duration is the most variable of all
the cluster types.

5. Single Lengthy callers: These callersmake 1 to 2 callson
average. Thecall duration isthelongest and most consistent
of al the caller types.

Clustering was conducted on both the Pre-COVID-19 and
Active COVID-19 periods, and any changesin caller archetypes
(cluster types defined by caller behavior) will be discussed.

Data AnalyticsMaterials

R 3.5.1 (the R Project) was used in all aspects of analysis. The
ggplot2 package [20] was used to create data visualizations,
whilebase R functionswere used to conduct k-means clustering
analysis on the call data and other statistical analyses. The
unpaired Wilcoxon rank sum test was conducted to compare
differences in each hourly mean duration between the
Pre-COVID-19 and Active COVID-19 periods.

Results

Differencesin Call Duration Between the
Pre-COVID-19 and Active COVID-19 Periods

Therewas an increase in the mean and median duration of calls
by hour of day across all but one hour from the Pre-COVID-19
period (Figure 2A and Figure 2B; mean=620 seconds/10.33
minutes;, median=250 seconds/4.17 minutes) to the Active
COVID-19 period (mean=709 seconds/11.82 minutes;
median=388 seconds/6.47 minutes); at test found a significant
difference (t5143,=11.94, P<.001) in call duration between the
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Pre-COVID-19 period and the Active COVID-19 period. An
unpaired Wilcoxon rank sum test was conducted to compare
differences between each hourly mean duration between the
Pre-COVID-19 and Active COVID-19 periods; 22 of the 24
hours yielded a statistically significant difference between the
average durations in both periods. There was a lower density
(the term density refers to the distribution of calls over a

Turkington et a

continuous interval; in other words, the distribution of calls
based on their duration) of calls with a shorter duration from
the Pre-COVID-19 period to the Active COVID-19 period
(Figure 2C and Figure 2D). In contrast, there was an increase
in the density of calls of a longer duration from the
Pre-COVID-19 period to the Active COVID-19 period.

Figure 2. Differencesin (A) cal duration for answered calls between the Pre-COVID-19 and Active COVID-19 periods; (B) mean duration of calls

by hour of day; and (C,D) density of call duration.
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Figure 3 displays the changes in the density of call durations
for answered calls across each of the consecutive weeks in the
Pre-COVID-19 and Active COVID-19 periods. Within the
Pre-COVID-19 period, there was a considerable amount of
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variationin call duration density acrossthe weeks. Inthe Active
COVID-19 period, the distribution of the data appeared to be
stable across Week 14, Week 15, Week 16, and Week 17.
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Figure 3. Densities of call durations of answered calls by week within the Pre-COV ID-19 period (left) and Active COVID-19 period (right).
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Compared to the Pre-COVID-19 period, al four Active
COVID-19 weeks display a lower density of calls with short
durations, with Week 14 displaying the lowest density of calls
with short durations and Week 15 displaying the highest. There
was little variation in the density of calls with long durations
between Week 14, Week 15, and Week 16; al four Active
COVID-19 weeks show a higher density of calls with longer
durationsthan al the Pre-COVID-19 weeks. The sameanalysis
was conducted on calls made in comparative weeksin 2019. A
similar bimodal profilewasfound; however, the trendsin Weeks
14-17 in 2019 were not as significant as those observed in the
Active COVID-19 weeks in 2020. In 2019, the percentage

Active COVID-19 Duration
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increasein long calls (ie, calls over 600 seconds/10 minutesin
duration) from the Pre-COVID-19 period to the Active
COVID-19 period was 2.1; in 2020, the percentage increasein
long calls from the Pre-COVID-19 period to the Active
COVID-19 period was 6.1.

A one-way test was conducted to determine if there were any
significant differencesin the duration of calls between the weeks
within both periods. In the Pre-COVID-19 period, there were
significant differences across the four weeks (F3 15506=50.19,
P<.001; Table 1). In the Active COVID-19 period, there were
no significant differences acrossthe four weeks (F; 13544=2.1026,

P=.09; Table 2).

Table 1. Statistical comparisons between weeks in the Pre-COVID-19 period.

Period Difference  Confidence interval tvalue Degrees of freedom P value Adjusted P value
Week 7-Week 6 51 —85to -17 3.88 15,081 <.001 <.001
Week 8-Week 6 84 48to0 121 5.93 14,165 <.001 <.001
Week 9-Week 6 97 5910 135 6.6 12,968 <.001 <.001
Week 8-Week 7 136 100to 171 9.75 14,183 <.001 <.001
Week 9-Week 7 148 111 to 186 10.3 12,808 <.001 <.001
Week 9-Week 8 13 —271t052 0.83 13,099 .84 .84
Table 2. Statistical comparisons between weeks in the Active COVID-19 period.
Period Difference  Confidence interval tvalue Degrees of freedom P value Adjusted P value
Week 15-Week 14 18.7 —21.7t0 59 1.19 12,159 .63 .95
Week 16-Week 14 -3.3 —42.7t0 36 0.21 12,247 >.99 >.99
Week 17-Week 14 305 -10to 71 1.93 11,951 21 .64
Week 16-Week 15 —22 —61.6t018 143 12,405 48 .95
Week 17-Week 15 11.7 —28.9t052 0.74 12,101 .88 >.99
Week 17-Week 16 33.8 —-5.8t073 2.19 12,166 A3 .64
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Clustering Analysis: Differencesin Caller
Characteristics Between the Pre-COVID-19 and Active
COVID-19 Period

Table 3 and Table 4 show the cluster characteristics of thecallers
who contacted the service within the Pre-COVID-19 period

Table 3. Cluster centroids of callers within the Pre-COVID-19 period.

Turkington et al

and Active COVID-19 period, respectively. Some notable
fluctuations in cluster means are noticeable in the High
Frequency caller clustersin relation to the number of calls made
to the service. Otherwise, the cluster centroids remain stable
between the Pre-COVID-19 and Active COVID-19 periods.

Caller type Average number of calls ~ Mean duration Standard deviation of duration Cluster size Within sum of squares
Typical 3.685639 213.3336 48.00642 2284 501.3016
High Frequency 424.8 294.3486 419.1129 35 868.5136
Regular 22.039326 675.4679 72519471 712 658.9827
Unpredictable 9.686636 1586.4138 1626.68238 217 430.4528
Single Lengthy 1.126984 1977.2117 33.53513 504 600.5583
Table4. Cluster centroids of callerswithin the Active COVID-19 period.
Caller type Average number of calls ~ Mean duration Standard deviation of duration  Cluster size Within sum of squares
Typical 3.953930 183.4235 48.05530 1845 379.3097
High Frequency 396.113636 314.5596 456.93319 44 694.0469
Regular 26.471942 655.0175 658.17619 695 576.7514
Unpredictable 12.257282 1336.8626 1493.99101 206 328.7420
Single Lengthy 1.109244 1950.0461 25.32212 357 568.8687

Figure 4 displays the distributions of the call duration data for
the five caller archetypes. The five caller types show similar
distributions from the Pre-COVID-19 period to the Active
COVID-19 period, with some changesfor Typical callers, High
Frequency callers, and Single Lengthy callers. Typical callers
begin to trend toward longer calls while showing a reduced
density of calls with shorter durations; a similar trend is also
noticeable with High Frequency Callers.

Single Lengthy callers exhibited a higher density of call
frequency, with longer call durations in the Active COVID-19
period compared to the Pre-COVID-19 period. The Wilcox
ranked sum test was conducted to determine whether the caller
types differed in call duration between periods. Statistically
significant differences were observed within the Typical caller
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type (W=709173, P<.001), High Frequency caller type
(W=42237518, P<.001), and Regular caller type (W=49030484,
P<.001).

Figure 5 displays the differencesin the mean durations at each
hour of the day at the cluster level. The Wilcox ranked sum test
was conducted to compare the differences in mean duration (in
seconds) at each hourly interval from the Pre-COVID-19 period
to the Active COVID-19 period for each cluster.

There were visible differences in mean call durations by hour
between the Pre-COV1D-19 and Active COVID-19 periodsfor
High Frequency callers. In contrast, Single Lengthy and
Unpredictable callers showed similar patterns during both
periods.
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Figure 4. Densities of call durations for the five caller types from the Pre-COVID-19 period to the Active COVID-19 period.
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Figure 5. Smoothed conditional means plots displaying the mean call durations in seconds for the five caller types across a 24-hour period between

the Pre-COVID-19 and Active COVID-19 periods.
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Common Callers

This phase of analysisfocuses on the callers who contacted the
service in both the Pre-COVID-19 period and the Active
COVID-19 period, termed common callers.

Figure 6 displays the distributions of the call duration of
answered callsfor callerswho contacted the service in both the
Pre-COVID-19 and Active COVID-19 periods. The mean and
median call duration (Figure 6A) increased from the
Pre-COVID-19 period (mean=628 seconds/10.47 minutes;
median=279 seconds/4.65 minutes) to the Active COVID-19
period (mean=689 secondsy/11.48 minutes; median=360
seconds/6 minutes); a t test found a significant difference
between periods with regards to call duration (tsges7=—7.2291,
P<.001). Similar to the findings regarding call duration from
al callers (Figure 2C and 2D), the density of call durations for
shorter calls decreased from the Pre-COVID-19 period to the
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Active COVID-19 period, while the density of call durations
for longer calls increased from the Pre-COVID-19 period to
the Active COVID-19 period (Figure 6C and Figure 6D). The
same analysis was conducted on common callers within the
comparative weeks in 2019. In 2019, the percentage increase
in long calls (ie, calls over 600 seconds/10 minutes) from the
Pre-COVID-19 period to the Active COVID-19 period was
2.1%; in 2020, the percentage increase in long calls from the
Pre-COVID-19 period to Active COVID-19 period was 4%.

Figure 7 displays the changes in the density of call durations
for answered calls across each of the consecutive weeks for the
callers who contacted the service in both the Pre-COVID-19
and Active COVID-19 periods. Therewasasimilar trend inthe
density of call durations for all callers (Figure 3). Within the
Pre-COVID-19 period, we observed avariationin call duration
density across the weeks.
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Figure 6. Differences in (A) call duration for answered calls by common callers in the Pre-COVID-19 and Active COVID-19 periods; (B) mean
duration of calls by hour of day; and (C,D) density of cal duration.
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In the Active COVID-19 period, there was little variation in
call duration density across the weeks. Compared to the
Pre-COVID-19 period, all four Active COVID-19 weeks
displayed alower density of callswith shorter call durationsin
total. The density of call durations was also analyzed for the
sameweeksin 2019, and while asimilar trend in the density of

Turkington et al

call durations was observed, the trend was not as significant as
those observed in the 2020 weeks.

A one-way test showed that in the Pre—COV1D-19 period, there
weresignificant differences acrossthe four weeks (F3 15,55=28.8,
P<.001; Table 5). In the Active COVID-19 period, there were
no significant differences acrossthe four weeks (F3 147,6=1.8009,
P=.14; Table 6).

Table 5. Comparisons between weeks in the Pre-COVID-19 period (2020) for common callers.

Period Difference  Confidence interval tvalue Degrees of freedom P value Adjusted P value
Week 7-Week 6 -25.2 —641013 1.68 11,466 34 4
Week 8-Week 6 91.6 5110133 5.75 10,923 <.001 <.001
Week 9-Week 6 88.9 4710131 547 10,635 <.001 <.001
Week 8-Week 7 116.8 76 to 157 7.43 11,121 <.001 <.001
Week 9-Week 7 1141 7310 155 711 10,766 <.001 <.001
Week 9-Week 8 2.7 —46t041 0.16 10,719 >.99 >.99
Table 6. Comparisons between weeks in the Active COVID-19 period (2020) for common callers.
Period Difference  Confidence interval tvalue Degrees of freedom P value Adjusted P value
Week 15-Week 14 135 -31.1to 58 0.78 9607 .86 >.99
Week 16-Week 14 25 —411t0 46 0.15 9815 >.99 >.99
Week 17-Week 14 36.4 -8.4t081 2.09 9407 .16 .61
Week 16-Week 15 -11 —55.41t033 0.64 9854 92 >.99
Week 17-Week 15 -22.9 —22.7t0 69 1.29 9504 57 >.99
Week 17-Week 16 34 -10.6to 78 1.96 9634 .20 .61
New Callers Figure 8 displays the distributions of the call duration for

This section examines the behavior of callers who contacted
the service for the first time in the Active COVID-19 period
and do not appear in any other record within the data (as far
back as January 1, 2019). For comparison, callerswho contacted
the service for the first time (again, since January 1, 2019) in
weeks 14-17in 2019 (the sametime period in 2019 asthe Active
COVID-19 period in 2020) were also analyzed (see Figure 8).
Both these cohorts are termed new callers.

http://mental .jmir.org/2020/11/e22984/

answered calls in the comparative Weeks 14-17 in 2019 and
the same weeks in 2020 (the Active COVID-19 period).

The mean and median call durations (Figure 8A) increased from
the comparative 2019 period (mean=766 seconds/12.77 minutes,
median= 450 seconds/7.5 minutes) to the Active COVID-19
period in 2020 (mean=831 seconds/13.85 minutes; median=582
seconds/9.7 minutes). A t test found a significant difference
between periods with regards to call duration (tz,;,=—2.1943,

P=.03).
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Figure 8. Differencesin (A) call duration for answered calls by new callersin the Pre-COVID-19 and Active COVID-19 periods; (B) mean duration

of calls by hour of day; and (C,D) density of call duration.
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Principal Findings

The aims of this study were to examine which aspects of caller
behavior to anational crisis helpline were impacted as a result
of the COVID-19 pandemic and to determine which cohorts of
callers were impacted the most. Call detail records spanning
two periods of four weeks were compared; one period spanned
the four weeks prior to the first confirmed case of COVID-19
in Ireland, and the other spanned the four weeks after the
implementation of the restrictive lockdown by the Irish
government. We also used k-means clustering to identify the
types of callers who contacted the service based on their usage
patterns. These data may help us understand which cohorts of
callersrequired more support asaresult of lockdown restrictions
applied to manage the spread of the virus. Differences in call
durations were analyzed for all callers, at acluster level, and at
alevel that included “common callers’ who had contacted the
service in both time periods.
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Thefindings suggest that caller behavior changed as aresult of
the COVID-19 pandemic and that due to the pandemic, callers
made more calls of alonger duration and made fewer calls of
ashorter duration. There were fewer calls around 5 minutesin
duration and more calls lasting 30 minutes and longer. There
were also differences in average duration at an hourly level
between both periods, with a statistically significant difference
inmean call duration in 22 of 24 hours. Inthe Active COVID-19
time period, average call durations peaked at around 3 AM and
4 AM (Figure 2). However, in the Active COVID-19 time
period, while call durations acrossthe day were greater for each
hour, this increase was relatively small (approximately 3-5
minutes). Therefore, consideration must be given asto whether
these differences at an hourly level are actualy practically
significant.

Differences in cal duration were then andyzed on a
week-by-week basis to determine if any progressive changes
were evident. There was a variation in call duration density
across the weeks in the Pre-COVID-19 period, meaning that
the call duration varied from week to week. In contrast, within
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the Active COVID-19 weeks, very littlevariationin call duration
density was observed, with no significant differences observed
across these weeks. There was a trend toward more calls with
longer durations and fewer calls with shorter durations across
the Active COVID-19 weeks, with a sustained high density of
longer duration calls across the four weeks at thistime.

The analysis demonstrated significant differences in the
behaviors of some of the caller typesthat wereidentified through
clustering. There were changes within three particular cohorts
of callers. High Frequency callers, Single Lengthy callers, and
Typical callers, who previoudly all exhibited amix of 5-minute
and 30-minute calls, now tended to make longer calls. These
changes appear to be more profound between the hours of 1
AM and 6 AM, where these callers spent much longer on the
telephone on average.

Due to the lockdown restrictions, many of the existing mental
health support groups have either had their services limited or
have been removed altogether, particularly if these services
relied on face-to-face appointments[6]. For instance, Samaritans
Ireland halted all its face-to-face services from the
commencement of the lockdown in Ireland but continued to
offer telephone and email service [10], and the Health Service
Executive of Ireland provided contact references for web-based
and telephone support in the absence of face-to-face services
[21]. These web-based and telephone services are solutions to
the removal of face-to-face services and are considered to be
effective in reducing levels of anxiety and depression [6,22].
Theseresourcesarevital at thistime given that people are more
likely to suffer from symptoms of mental illness, particularly
anxiety and depression [2,3]. Callers who used the service
because they already felt isolated may have an increased sense
of isolation due to the restrictions imposed as a result of the
pandemic. These findings attest to the impact of the pandemic
on mental health and the need for additional support. They may
well also reflect increased level s of distressamongst some high
risk callers compared with the other caller types, such as the
High Frequency callers, Single Lengthy calers, and Typical
callers.

Suicide rates have been known to increase as a result of
historical pandemics, such as the influenza epidemic in the
United States between 1918 and 1919 [ 23] and the severe acute
respiratory syndrome (SARS) epidemic [5,24]. Individualswith
pre-existing mental illnesses will likely see their symptoms
become exacerbated due to the pandemic. Furthermore,
individual swith no pre-existing disorders may begin to develop
adisorder, such as depression, anxiety, or posttraumatic stress
disorder; these disorders may be more prevalent in essential
and frontline health care workers, particularly medical personnel,
due to the physical and emotional stress caused by extreme
workloads and by experiencing traumatic events in the
workplace [5].

There is agreement within the literature that many aspects of
an individua’s daily routine may have changed as a result of
the pandemic [5]. Individuals are staying at home and working
from home or may have lost their jobs. People are experiencing
reduced social interactions with others during this lockdown
and are creating new routines to facilitate family needs. Home
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confinement has been stressful for many and has disturbed daily
routines. Altena et a [25] summarized how confinement
imposed by the COVID-19 pandemic can disrupt sleeping
patterns by highlighting the factors that impact the stress-sleep
link. Individualswho are more susceptible to stress-related leep
disruption are more likely to experience impacts to their
circadian rhythms and devel op insomnia as a result [25,26]. If
the pandemicis causing peopleto feel more stressed and disrupts
sleep and circadian rhythms as a result, this may explain why
there has been a shift to a higher frequency of early morning
calls, with thelonger call durationsreflecting daily routinesthat
have been altered as aresult of the pandemic.

Future Research

One suggestion for future research is to analyze an additional
period of databeyond the Active COVID-19 period to determine
whether the aspects of caller behavior analyzed within this study
returned to a Pre-COVID-19 period norm as a result of the
easing of the lockdown restrictions. As new positive cases
declineasaresult of socia distancing and lockdown measures,
this may parallel a decrease in distress within the population,
resulting in fewer emotional support calls being made to the
service. If adecrease in the number of emotional support calls
paralels the easing of lockdown restrictions, this may also
represent habituation to anew norm caused by the pandemic or
indicate that individuals have developed appropriate coping
strategiesto aleviate pandemic-related distress [27].

Implications for Policy and Practice

These findings provide an indication of the impact of the
pandemic on the behavior of peoplewho use crisisline services.
They may also point to the need for high risk individuals to
have increased support to mitigate the impact of the virus and
measures taken to minimize spread on their well-being and
mental health. The changes in the times that people used the
service can inform service planning and volunteer scheduling
to ensure that more calls could be answered at the new peak
times. Although thiswas not directly assessed within the current
study, the increase in the trend toward longer calls being made
to the service may have taken up more service capacity. If this
isthe case, it may be necessary to alter volunteer scheduling to
meet this change in demand. Volunteers may have to undergo
retraining to prepare for new presenting reasons associated with
the pandemic, such asbereavement dueto COV1D-19, becoming
unemployed or furloughed, and increased isolation. Lastly, as
call durations haveincreased over the Active COVID-19 period,
callers may require further training in preparation for longer
conversations.

Thiswork highlights the need for mental health and well-being
and suicide prevention support services, such ascrisishelplines,
to be provided with the appropriate support and funding to
mitigate the impact of the pandemic on the mental well-being
of the population. If services such ascrisis helplines are funded
appropriately, this may also help prevent further worsening of
mental health within the population and thus relieve strain on
national health services[28,29]. It isimportant to recognize that
whilethereproductiverate of COVID-19 isgradually decreasing
over time, there is a possibility that the virus can return as a
second wave or local outbreak. The findings in this study may
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be used to inform similar services of how the behavior of their
clients may change as a result of the pandemic, which affords
services the opportunity to change aspects of their service to
mitigate the impact of the pandemic.

Limitations

There are some inherent limitations to consider when
interpreting this type of call data. Each caller who contacts the
service is represented in the call data by an anonymized
identifier based on the tel ephone number used. It isnot possible
to know whether the same tel ephone has been used by multiple
individuals to contact the service. This may be the case in a
small minority of cases and also in residential settings, and it
would lead to misclassification of that caller. In addition, callers
who had insufficient contact with the service to accurately
classify them as high-frequency users may have been
misclassified by the clustering algorithm [17].

One limitation of the current study is that no demographic
information about the callers was available for anaysis. The
Samaritans Ireland service is entirely confidential. Volunteers
may ask for the name of the caller, asthisis a natural element
of conversation; however, callers can remain anonymousif they
wish. Moreover, caller demographic information was not
avalable for anaysis. However, if caller demographic
information were available for analysis, it may be of interest to
learn which cohorts of the population weremost likely to contact
the service during both periods within the study and determine
which demographic was most impacted.

Conclusions

This study investigated the impact of the COVID-19 pandemic
on aspects of the behavior of callers to Samaritans Ireland, a
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national crisis helpline. Aspects of behavior from callers who
contacted the service within two comparable time periods, a
Pre-COVID-19 period and an Active COVID-19 period, were
analyzed.

Visible differences were observed in caller behavior from the
Pre-COVID-19 to Active COVID-19 periods. Callers made
fewer callsof ashort duration and trended toward making more
callsof alonger duration. Callers also appeared to make longer
calls across all but one hour of the day. At aweekly level, the
density of call durations was highly variable across the four
individual weekswithin the Pre~COVID-19 period. In contrast,
the density of call durations was highly stable with very few
differences between each individual week within the Active
COVID-19 period. Moreover, callers trended toward making
more and longer calls to the service across the four individual
weeksin the Active COVID-19 period. At acluster level, there
were statistical differences between three of five caller typesin
relation to call duration density; these callers trended toward
fewer shorter calls and more longer calls. Changesin the mean
duration were observed at hourly intervals, with the most
pronounced changes between the hours of 1 AM and 6 AM.

This work provides evidence of the impact of the COVID-19
pandemic on mental well-being within the population and its
impact on support-seeking and help-seeking behavior. The
patterns identified in this research suggest that callers have
additional mental health and suicide prevention support needs
as aresult of the effects of the pandemic and that helplines can
play avital role in helping to meet these needs.
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Abstract

Background: Depression and anxiety disorders among the global population have worsened during the COVID-19 pandemic.
Yet, current methods for screening these two issues rely on in-person interviews, which can be expensive, time-consuming, and
blocked by social stigma and quarantines. Meanwhile, how individuals engage with online platforms such as Google Search and
YouTube has undergone drastic shifts due to COVID-19 and subsequent lockdowns. Such ubiquitous daily behaviors on online
platforms have the potential to capture and correlate with clinically alarming deteriorations in depression and anxiety profiles of
usersin a noninvasive manner.

Objective: Thegoal of this study isto examine, among college students in the United States, the relationships of deteriorating
depression and anxiety conditions with the changes in user behaviors when engaging with Google Search and YouTube during
COVID-19.

Methods: Thisstudy recruited acohort of undergraduate students (N=49) from a US college campus during January 2020 (prior
to the pandemic) and measured the anxiety and depression levels of each participant. The anxiety level was assessed via the
General Anxiety Disorder-7 (GAD-7). The depression level was assessed via the Patient Health Questionnaire-9 (PHQ-9). This
study followed up with the same cohort during May 2020 (during the pandemic), and the anxiety and depression levels were
assessed again. The longitudinal Google Search and YouTube history data of all participants were anonymized and collected.
From individual-level Google Search and YouTube histories, we developed 5 features that can quantify shiftsin online behaviors
during the pandemic. We then assessed the correl ations of deteriorating depression and anxiety profileswith each of these features.
We finally demonstrated the feasibility of using the proposed featuresto build predictive machine learning models.

Results: Of the 49 participants, 49% (n=24) of them reported an increase in the PHQ-9 depression scores; 53% (n=26) of them
reported an increasein the GAD-7 anxiety scores. The results showed that anumber of online behavior features were significantly
correlated with deteriorations in the PHQ-9 scores (r ranging between —0.37 and 0.75, all P values less than or egual to .03) and
the GAD-7 scores (r ranging between —0.47 and 0.74, all P values less than or equal to .03). Simple machine learning models
were shown to be useful in predicting the change in anxiety and depression scores (mean squared error ranging between 2.37 and

4.22, R ranging between 0.68 and 0.84) with the proposed features.

Conclusions: Theresults suggested that deteriorating depression and anxiety conditions have strong correlations with behavioral
changes in Google Search and YouTube use during the COVID-19 pandemic. Though further studies are required, our results
demonstrate the feasibility of using pervasive online datato establish noninvasive surveillance systemsfor mental health conditions
that bypasses many disadvantages of existing screening methods.

(JMIR Ment Health 2020;7(11):€24012) doi:10.2196/24012
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Introduction

Background

Worldwide mental health problems such asdepression, anxiety,
and suicidal ideation have severely worsened during the
COVID-19 pandemic [1-3], specifically for college students
[4-7]. Yet, current methods for screening mental health issues
and identifying vulnerable individuals rely on in-person
interviews. Such assessments can be expensive, time-consuming,
and blocked by socia stigma, not to mention the reluctancy
induced by travel restrictions and exposure risks. It has been
reported that few patients in need were correctly identified and
received proper mental health treatments on time under the
current health care system [8,9]. Even with emerging tel ehealth
technol ogies and online surveys, the screening requires patients
to actively reach out to care providers.

At the sametime, because of the lockdown caused by the global
pandemic outbreak, people'sengagementswith online platforms
underwent notable changes, particularly in search enginetrends
[10-12], exposures to media reports [13,14], and through
quotidian smartphone use for COVID-19 information [5].
Reliance on the internet has significantly increased due to the
overnight change in lifestyles, for example, remote working
and learning, imposed by the pandemic on society. The sort of
content consumed, the time and duration spent online, and the
purpose of online engagements may be influenced by
COVID-19. Furthermore, the digital footprints left by online
interactions may reveal information about these changesin user
behaviors.

Most importantly, such ubiquitous online footprints may provide
useful signals of deteriorating mental health profiles (eg,
depression and anxiety) of users during COVID-19. They may
capture insightsinto what was going on in the mind of the user
through a noninvasive manner, especialy since Google and
YouTube searches are short and succinct, and can be quiterich
in providing the real-time cognitive state of a person. On one
hand, online engagements can cause fluctuations in mental
health. On the other hand, having certain menta health
conditions can cause certain types of online behaviors. This
opens up possibilitiesfor potential health care frameworks that
leverage pervasive computing approaches to monitor mental
health conditions and deliver interventions on time. However,
the findings of this study do not imply any causal relationship
between specific types of online activities and one's level of
anxiety or depression at a given point in time.

Prior Work

Extensive research has been conducted on a population level,
correlating mental health problemswith user behaviors on social
platforms [15,16], especially among young adolescents.
Researchers monitored Twitter to understand mental health
profiles of the general population, such assuicidal ideation[17]
and depression [18]. Similar research has been done with Reddit,
where anxiety [19], suicidal ideation [17], and other general
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disorderswere studied [20,21]. Another popular public platform
is Facebook, and experiments have been done studying anxiety,
depression, body-shaming, and stressonline[22,23]. In addition,
it has been shown that college student communitiesrely heavily
on YouTube for both academic and entertainment purposes
[24,25]. Yet, abundant use may lead to compulsive YouTube
engagements[26], and researchers have found that social anxiety
is associated with YouTube consumption in a complex way

[27].

During COVID-19, multiple studies have reported deteriorating
mental health conditions in various communities [1-3,28] such
as nationwise [29,30], across the health care industry [31,32],
and among existing mental health patients[33]. Recently, it has
been shown that greater use of social media during COVID-19
may induceincreasing levels of anxiety and depression at both
population and individual levels [14,34]. In addition, online
behaviorsduring COV1D-19 have been explored, especially for
web searchesrelated to the pandemic [10-12] and abnormal TV
consumption during the lockdown [13]. Many of the behavioral
studies also discussed the effects of online interactions on the
spread, misinformation, knowledge, and protective measures
of COVID-19, including theroles of YouTube [35-37] and other
platforms[38]. Lyu et al [39] investigated hate speech targeting
the Chinese and Asian communities on Twitter during
COVID-19. A study in 2009 showed the opposite effect in
mental health risk factors: a communitywide crisis may reduce
self-harm ideation behaviors [40].

Ubiquitous data has been proved to be useful in detecting mental
health conditions. Mobile sensor datasuch as GPS1ogs[41,42];
electrodermal activity; and sleep behavior, motion, and phone
use patterns [43,44] have been applied in investigating
depressive symptoms. Zaman et a [45] found that individual
private Google Search histories can be used to detect low
self-esteem conditions among college students. Huckins et a
[5] examined the longitudinal changes in mental health and
smartphone use through ecological momentary assessments
during COV1D-19 among college popul ations. Although studies
exploring anxiety and depression have been conducted in the
past, none of them have leveraged individual-level Google
Search and YouTube activity logs to examine the effect of
COVID-19 on college students.

Goal of This Study

It has been shown that online platforms preserve useful
information about the mental health conditions of users, and
COVID-19 isjeopardizing the mental well-being of the global
community. Thus, we demonstrate the richness of online
engagement logs and how they can be leveraged to uncover
alarming mental health conditions during COVID-19. In this
study, we aim to examine whether the changesin user behaviors
during COVID-19 have a relationship with deteriorating
depression and anxiety profiles. We focused on Google Search
and YouTube use, and we investigated if the behavior shifts
when engaging with these two platforms signify worsened
mental health conditions.
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The scope of the study covers undergraduate students in the
United States. We envision this project as a pilot study; it may
lay afoundation for mental health surveillance and help delivery
frameworks based on pervasive computing and ubiquitous online
data. Compared to traditional interviews and surveys, such a
noninvasive system may be cheaper and efficient, and avoid
being blocked by social stigma while notifying caregivers on
time about individuals at risk.

Methods

Recruitment and Study Design

We recruited a cohort of undergraduate students, all of whom
were at least 18 years of age and have an active Google account
for at least 2 years, from the University of Rochester River
Campus, Rochester, NY. Participation was voluntary, and
individuals had the option to opt out of the study at any time,
although we did not encounter any such cases. We collected
individual-level longitudinal online data (Google Search and
YouTube) in the form of private history logs from the
participants. For every participant, we measured the depression
and anxiety levels via the clinicaly validated Petient Health
Questionnaire-9 (PHQ-9) and General Anxiety Disorder-7
(GAD-7), respectively. Basic demographic information was
also recorded. Therewereintotal two rounds of data collection:
thefirst round during January 2020 (prior to the pandemic) and
the second round during May 2020 (during the pandemic).
During each round and for each participant, the anxiety and
depression scoreswere assessed, and the change in mental health
conditionswas calculated inthe end. The entireindividua online
history data up until the date of participation was a so collected
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in both rounds from the participants. Figure 1 gives an
illustration of the recruitment timeline and two rounds of data
collections. All individuals participated in both rounds and were
compensated with US $10 Amazon gift cards during each round
of participation.

Given the sensitivity and proprietary nature of private Google
Search and YouTube histories, weleveraged the Google Takeout
web interface [46] to share the datawith the research team. Prior
to any datacleaning and analysis, all sensitiveinformation such
asthe name, email, phone number, social security number, and
credit card information was automatically removed viathe Data
Loss Prevention application programming interface (API) [47]
of Google Cloud. For online data and survey response storage,
we used a Hedlth Insurance Portability and Accountability
Act—compliant cloud-based secure storing pipeline. Thewhole
study design, pipelines, and survey measurements involved
were similar to our previous setup [45] and have been approved
by the Ingtitutional Review Board of the University of
Rochester.

To address participation bias, the study was advertised among
the college popul ation viacampus wide digital announcements.
Thetext in the study advertisements and consent materialswere
generic with text such as “help uncover mental health
understanding viayour online activities” Therewasno explicit
mention of anxiety or depression in the advertisement.
Participation was voluntary with the option to opt out of the
study anytime, and their data would not be part of the research
study. The intent of the study was clearly explained at the
beginning of the recruitment process via one-on-oneinterviews
with the recruiter. We did not have anyone declining to
participate or withdrawing in the middle of the study.

Figure 1. The study recruitment procedure and feature development process. All of the participants moved to remote learning on March 7, 2020, the
same day a state of emergency was declared in New York State. To avoid any acute behavior during the transition to remote learning, we excluded the
data from March 1 to 28. GAD-7: General Anxiety Disorder-7; LWIC: Linguistic Inquiry and Word Count; PHQ-9: Patient Health Questionnaire-9;

SEl: short event interval.
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Online Data Processing and Feature Extractions

The Google Takeout platform enables users to share the entire
private history logs associated with their Google accounts, and
as long as the account of the user was logged-in, all histories
would be recorded regardless of which device the individual
was using. Each activity in Google Search and YouTube
engagement logs were time stamped, signifying when the
activity happened to the precision of seconds. Furthermore, for
each Google Search, the history log contained the query text
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input by the user. It also recorded the URL if the user directly
inputted a website address to the search engine. For each
YouTube video watched by the user, the history log contained
the URL to the video. If the individual directly searched with
one or more keywords on the YouTube platform, the history
log also recorded the URL to the search resullts.

To capture the change in online behaviors for the participants,
we first introduced a set of features that quantified certain
aspects of how individuas interact with Google Search and
YouTube. The set of featureswas cal cul ated for each participant

JMIR Ment Health 2020 | vol. 7 | iss. 11 [e24012 | p.122
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

separately. Individual-level behavior changeswere then obtained
by examining the variations of the feature between January to
March 1, 2020 (a week before the state of emergency in New
York State), and March 28 to May 2020 (after the outbreak,
following the lockdown and mandated social distancing).

We excluded the online data generated between March 1, 2020,
and March 28, 2020, to account for any acute or temporal
behavior changes concentrated around the initial lockdown or
due to adapting to remote work. We focused on the persistent
and stabilized online behaviors throughout the time after the
lockdown. Furthermore, the spring break at our institution
started on March 7, and the state of emergency in New York
State was issued on the same day. All students were asked to
leave campus at the start of spring break and complete the rest
of the semester remotely.

Concretely, we defined 5 features and cut the longitudinal data
of each participant into two segments: (1) from January 1 to
February 29, 2020, and (2) from March 29 to May 31. Each
segment spanned 2 months. We excluded online data from
March 1 to March 28 to account for the fact that not al
individualstransitioned into work from home on a specific date
or practiced a strict social distancing lifestyle, although all of
our participants are residents of New York State. The same
feature was extracted from both segments of data, and the
change was calculated. Such change was referred to as the
behavior shifts during the pandemic and lockdown. Figure 1
gives an illustration of data segmentations and feature
development pipelines.

Zhang et a

Online Activity Distributions

We considered, for each participant, how the Google Search
and YouTube activities were distributed across the 24 hours of
a day before and after the lockdown, given the previously
defined dates. For each trimmed data segment, we cumulated
the total number of activities, regardless of Google Search or
YouTube, that happened in each of the 24 hours. Thus, we
obtained two 24-bin histograms, representing the activity
distributions before (Dypgsore) @nd after (D e) the lockdown.

Figure 2 showcases the normalized distributions before and
after the outbreak for two participants, each cumulates 2 months
of data. For participant one (PHQ-9 increased by 8 and GAD-7
increased by 3) before the outbreak, a few activities started to
appear at 8 AM. After the outbreak, these early morning
activities disappeared. In addition, a considerable amount of
online activities appeared during late-night hours. These patterns
most likely indicated a delay in bedtime. For participant two
(PHQ-9 decreased by 2 and GAD-7 decreased by 6), therewere
severa activities during late night hours before the lockdown.
Followed by along absence from Google Search and YouTube,
the next event usually appeared around noon. After the
lockdown, the first activity of the day started to appear in the
early morning, and those late-night activities disappeared.
Similarly, participant two may also have had afternoon classes
at around 3 PM-4 PM. Noticethat these two random caseswere
chosen smply to represent the fact that study participantsreacted
nonuniformly to the lockdown.

Figure 2. The normalized activity distributions over 24 hours before and after the outbreak of COVID-19 for two example participants.
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After that, for each of the 24 hours (h) of a user, we calculated
the percentage (ie, relative) change of online activities before
and after the lockdown:

El

For the rest of the study, any mentioned percentage or relative
changes of features were calculated in this way.

Last Seen Activities

We further considered the last seen activity, regardless of
Google Search or YouTube, of each user in a day. It is
reasonabl e to assumethat, given the nature of our college student
population, the last event before they go to bed does not
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necessarily happen before midnight. Strictly speaking, our goal
wasto capturethelast event before they went to bed. Therefore,
we set athreshold at late night or early morning and considered
the last online activity beforeit. Since a discrete threshold was
used, we tried severa cutoff hours to perform sensitivity
analyses. For our study population, we observed that the hourly
volume of Google Search and YouTube activities started to
decrease after midnight, and it reached the minimum at 5 AM.
This pattern was periodic and persistent across our longitudinal
data. Motivated by this observation, we tried a cutoff hour of
midnight, 1 AM, 2 AM, 3AM, 4 AM, and 5 AM, and counted
the last events before these thresholds for each participant.
Different from the af orementioned online activity distributions,
which measures the volume of activities on Google Search and
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YouTube hourly, the last seen events focused solely on
participants staying up late. An exampleillustration of the last
seen activitiesis provided in Figure 3.

With each threshold, we obtained two distributions of the last
seen event time stamps before and after the lockdown from each
participant. On a continuous scale, we then picked the two
medians of the last seen event time stamps before and after the

Zhang et a

lockdown and took the difference. For example, adifference of
1.5 hours meansthat the median time of last seen events shifted
1.5 hours later after the lockdown. A difference of —0.3 hours
means the median time of last seen events shifted 0.3 hours
earlier after the lockdown. All the time differences are in the
unit of hours. There is no need to distinguish between Google
Search or YouTube for this feature as we are merely looking
for the last event, which could be either.

Figure 3. An example to demonstrate how the last seen activities are selected for different threshold hours.
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Short Event Intervals

We defined a short event interval (SEI) as the period of time
that islessthan acertain threshold (eg, 5 minutes) between two
adjacent events. It usually occurs when oneis consuming several
related YouTube videos or is searching for similar content.
Taking into consideration that YouTube and Google Search
may have different thresholds to define a user session, we
adapted the method in Halfaker et a’s [48] study to identify
proper thresholds for consecutive activities on each of the
platforms. After obtaining the session thresholds through
mixture models, we counted the total numbers of such SElsfor
each participant before (SElpgqe) and after (SElie) the
outbreak. We calculated the relative change of SEI the same
way asin Equation 1 and used it as a behavioral feature.

Linguistic Inquiry and Word Count Attributes

The Linguistic Inquiry and Word Count (LIWC) is a toolkit
used to analyze various emotions, cognitive processes, social
concerns, and psychological dimensions in a given text by
counting the numbers of specific words[49]. It hasbeenwidely
applied in research involving social media and mental health.
For the completelist of linguistic and psychologica dimensions
LIWC measures, see[49]. We segmented the data log for each
participant by the previously mentioned dates as two blobs of
texts and analyzed the words using LIWC.

Since the contexts and linguistic properties of Google Search
and YouTube may be distinct, we extracted the LIWC features
from them separately. For Google Search, we inputted the raw

http://mental .jmir.org/2020/11/e24012/
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query text; for YouTube, we inputted the video title and the
YouTube query text, if any. There were in total 51 different
LIWC attributes. LIWC outputted the count of wordsfallingin
each dimension among the whole text. We quantified the shift
in behavior by calculating the percentage change of words in
each dimension after the outbreak.

Google Search and YouTube Categories

We labeled each Google Search query with a category using
the Google natural language processing (NLP) API [50]. We
used the official YouTube API to retrieve the information of
videoswatched by the participants, including thetitle, duration,
number of likes and dislikes, and default YouTube category
tags. For a comprehensive list of Google NLP category labels
and default YouTube category tags, please refer to [51,52].
There were several categories overlapping with the LIWC
dimensions, such as health and finance, and we regarded the
LIWC dimensionsasamorewell-studied standard. | nstead, we
focused on the number of activities belonging to the adult
(specifically originating from Google Search logs) and news
categories, which were not presented in the LIWC.

Concretely, activities such asvisiting aporn site (identified via
the URL) and searching explicitly for information related to
porn and mature content were labelled as adult. There was no
other ambiguous nonpornographic material being categorized
asadult. We used Google Cloud Content Classification API for
labeling the search queries and used the Webshrinker [53] API
to categorize the domain of every URL an individual visited.
We calculated the relative changes of activities in these two
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categories as the behavior shifts for each participant (the same
as Equation 1).

We now present a qualitative example of behavior changesin
Google Search and YouTube categories. Textbox 1 showcases,
for asingle exampl e participant, the top five Google Search and
YouTube categories before and after the lockdown, defined by
the percentages out of the total activity volume. For Google
Search, we observed the disappearances of food and drinks
(including searching for restaurants) and shopping fromthelist.
In contrast, the numbers of searches related to the beauty and

Zhang et a

fitness, home (including kitchen and cooking subcategories),
and health topicsincreased during the quarantine. The reference
category was largely composed of academic content such as
dictionaries, humanity and history references, and scientific
proceedings. For YouTube, videos belonging to the education
category boosted during the remote learning period after the
lockdown, as did film and animation. The travel and events,
and sports topics vanished from the list. Note that this was
merely a single example, and the traits reflected here may be
personal, uncorrelated to anxiety or depression, or prevalent
among everyone.

Textbox 1. The top five Google Search and YouTube categories for an example participant before and after the lockdown.

Top five Google Search categories
«  Beforelockdown

o Artand entertainment

o  Reference

«  Food and drinks

«  Shopping

«  Beauty and fitness

« Finance

o  After lockdown
«  Artand entertainment
« Reference
»  Beauty and fitness
« Home
« Hedth
«  Food and drinks

Top five YouTube video categories
« Beforelockdown

« Music

o  Travel and events

«  Sports

« Newsand politics

«  Education

« Filmand animation

«  After lockdown
« Music
«  Education
o  Filmand animation
« Newsand palitics
o Petsand animals

o  Comedy
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M easurement Outcomes

Measurements for Changesin Online Behaviors

There were in total 5 scalar continuous dependent variables
measuring various aspects of the changesin online behavior for
each participant, as previously defined. These variables were
extracted from two segments of the online data logs, namely,
the data before and after the pandemic outbreak. All of the
measurements were in percentage changes. For the online
activity distributions, there were 24 measurementsfor each hour
of aday. For the last seen events, there were several thresholds
for sensitivity analyses. For the SEls, Google Search and
YouTube activities were considered separately with their own
fitted session intervals.

Measurements for Mental Health Conditions

For both rounds of the data collection, anxiety levels were
assessed using the GAD-7 survey, and depression levels were
assessed using the PHQ-9 survey. With two rounds of surveys
reported before and after the outbreak, the change in mental
health conditions of each participant was obtained. According
to Spitzer et al [54] and Rutter and Brown [55], an increase
greater than or equal to 5inthe GAD-7 score may beclinically
alarming. Similarly, as stated by Kroenke [56], an increase
greater than or equal to 5 in the PHQ-9 score may indicate the
need for medical interventions.

Demographics
In addition to the online data and mental health surveys, we

also collected basic demographic information such as school
year, gender, and nationality.

Statistical Analysis

Before any analysis of mental health conditions, to eliminate
the possibility of annual confounding factors interfering with
the shifts in online behaviors, two-tailed paired independent t
tests were performed. We inspected, in terms of the five
guantitative features, whether the online behavior changes
happened every year, such as due to seasonal factors, or only
during COVID-19 for thewhole study population. As previously
mentioned, we collected the entire Google history log back to
the registration date of the Google accounts of all participants.

We now use the example of SElstoillustrate the idea. For each
participant, we obtained 4 SEls counts from 4 periods of time:
January 1, 2019, to February 28, 2019; March 29, 2019, to May
31, 2019; January 1, 2020, to February 29, 2020; and March
29, 2020, to May 31, 2020. These counts are represented as 4
points on a Cartesian coordinate plane, where the y-axis
represents the counts and the x-axis represents the time. We
then calculated the slope (S of the line connecting the two
points from the same year. With the aforementioned process,
we achieved two measurements for each participant, namely,
Syo19 aNd Sy Viewing all the participants as a cohort, we
computed the S,y and S,y for al features and performed

multiple paired t tests. This enabled usto estimate the seasonal
confounding factors. We could not perform the paired t tests
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on the changes of behavioral features directly because it may
only validate a change in the intercept (baseline) amount of
activity while ignoring the slope for each feature.

In the main experiments, with each of the aforementioned 5
features and various thresholds, we investigated the correlation
of online behavioral changes with deteriorations in the GAD-7
and PHQ-9 scores, which did not require arbitrary discretization
decisions. The dependent variableswerethe 5 behavior changes
extracted from the longitudinal individual online data
Experiments were carried out in a one-on-one fashion: anxiety
or depression condition was the single independent variable,
and one of the five online behavior changes was the single
dependent variable each time. Both of them were continuous
variables.

Results

Study Population Statistics

Werecruited 49 participantsin total, and all of them participated
in both rounds of the study (100% response rate). On average,
each participant made 2357 (95% Cl 2106.28 to 2433.45)
Google Searches and 2901 (95% Cl 2556.92 to 3248.67)
YouTube interactions from January to February 29, 2020, and
2497 (95% CI 2069.45 to 2901.34) Google Searches and 3105
(95% CI 2702.48 t0 3487.56) YouTubeinteractionsfrom March
29 to the end of May. Of the 49 participants, 49% (n=24) of
them reported an increase in the PHQ-9 score, and 53% (n=26)
of them reported an increase in the GAD-7 score. An increase
in the PHQ-9 score=5 was reported by 41% (n=20) of
participants, and 45% (n=22) of them reported an increase in
the GAD-7 score=5.

Figure 4 shows the baseline (collected on January 1, 2020) and
follow-up postlockdown (collected on May 31, 2020)
distributions of depression and anxiety scores in our sample
student population. The PHQ-9 scores are shown on the |eft,
ranging from Oto 27. The GAD-7 scoresare shown on theright,
ranging from O to 21. Each dot represents a participant. The
X-axis represents the baseline score in January, and the y-axis
represents the follow-up score during the lockdown in May.
Figure 5 shows the distributions of the change in PHQ-9
depression and GAD-7 anxiety scores before and after the
lockdown. Again, the PHQ-9 scores are shown on the left, and
the GAD-7 scores are shown on the right. The changes were
calculated as the follow-up scores in May subtracted by the
baseline scores in January. Putting the pandemic into context,
the deterioration in anxiety or depression levels may have been
triggered by the fear of getting infected, loss of jobs, the death
of family members or friends, and many other negativeimpacts
from COVID-19. Particularly for college students, other mgjor
reasons may be the pressure of onlinelearning, loss of financial
aids, and living aone. In contrast, students that underwent
guarantines with their families safely may not have shown
signals of deteriorating anxiety or depression, compared to the
high stress levels during normal school days.
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Figure 4. The distributions of PHQ-9 depression and GAD-7 anxiety scores before and after the lockdown. The PHQ-9 scores are shown on the | eft,
and the GAD-7 scores are shown on the right. GAD-7: General Anxiety Disorder-7; PHQ-9: Patient Health Questionnaire-9.

. . . L
525 . . :
s " ¢ . .
(9] -
w .
w20 ° - .
g‘ [ ] .
— L ]
15 « ° . ¢
'g e ® * 9 -
%3] ® .
< ) ¢ ° .
010 ]
T L ]
o
- . [ )

% ° e .
ERd :
=
L .. . .

OD 5 10 15 20 25

Baseline PHQ-9 Scores (Jan. 1st 2020)

Figure5. Thedistributions of the changesin PHQ-9 depression and GAD-

20.0

—~
™
3

-
bk
o

-
It
wn

10.0

Follow-up GAD-7 Scores (May 31st 2020)
I o ~
[#] (=] [4)]

o
==
=]

25 50 75 100 125 150 175 20.0

Baseline GAD-7 Scores (Jan. 1st 2020)

7 anxiety scores before and after the lockdown. The PHQ-9 scores are shown

on the left, and the GAD-7 scores are shown on the right. GAD-7: General Anxiety Disorder-7; PHQ-9: Patient Health Questionnaire-9.

7

¢}

Number of Participants
(%) E= o

N

-

|.I“i|||]|

-10
Change of PHQ-9 Scores Follow -up - Basellne)

O

Of the 49 participants, 61% (n=30) of the them were female,
35% (n=17) were mae, and 4% (n=2) reported nonbinary
genders. First-, second-, third-, and forth-year students occupied
22% (n=11), 41% (n=20), 31% (n=15), and 6% (n=3) of the
whole cohort, respectively. A total of 80% (n=39) of the

Table 1. Demographics of the study population.
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participants were US citizens, and the rest (n=10) were
international students. A complete breakdown of demographics
with respect to the deteriorating anxiety and depressive disorders
aregivenin Table 1.

Demographic Increased PHQ-9% (n=24), n (%) Increased GAD-7° (n=26), n (%)
Female 18 (75) 22 (85)

US citizen 18 (75) 20 (77)

First-year students 5(21) 4(15)

Second-year students 11 (46) 12 (46)

Third-year students 7 (29) 8(31)

Fourth-year students 1(4) 2(8)

3PHQ-9: Patient Health Questionnaire-9.
bGAD-7: General Anxiety Disorder-7.
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Evaluation Outcomes

The two-tailed paired independent t tests mentioned at the
beginning of the Statistical Analysis section were designed to
rule out seasonal factors in online behavior changes and focus
on COVID-19 before any of the main experiments. All features
had P values less than .003. Hence, the presence of annual or
seasonal factors accountable for online behavior changes was
neglectable, and it was safe to carry out the following main
experiment. Thisis consistent with one of the main conclusions
of Huckinset a [5] that, when comparing the longitudinal data
between different years, behaviors during COVID-19 shifted
drastically.

We calculated the Pearson product-moment correlations, r, of
online behavior shifts with deteriorations in anxiety and
depression levels. We reported the correl ation coefficientswith
P values and 95% Cl s obtained for each of the aforementioned
features.

Online Activity Distributions

For online activity distributions, we calculated the percentage
changes in the volume of activities for al 24-hour bins
separately. We obtained 24 measurements for each participant.

http://mental .jmir.org/2020/11/e24012/
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Wethen evaluated for each hour of aday the correlation between
therelative hourly activity change and the change in the PHQ-9
depression scores. Significant correlations were found for all
hours between 10 PM and 6 AM of the next day, inclusively.
All of them were positive correlations (r ranging between 0.32
and 0.75, al P vaues were less than or equal to .04). The
correlations started increasing after 10 PM, reached the
maximum at 3 AM, and started to decrease afterwards. This
suggeststhat greater late-night online activity volumes after the
lockdown may be a signal of deteriorating (increasing)
depressive levels.

Next, we observed similar results from the analysis between
the hourly activity change and the changein the GAD-7 anxiety
scores. Significant correlationswerefound for al hours between
11 PM and 6 AM of the next day, inclusively. All of them were
positive correlations (r ranging between 0.39 and 0.74, all P
values were less than or equal to .006). The correlations started
increasing after 11 PM, reached the maximum at 3 AM, and
started to decrease afterwards. This implies that greater
late-night online activity volumes after the lockdown may
represent deteriorating (increasing) anxiety levels. For the
detailed hourly correlations, 95% Cls, and comparisons between
the deteriorating PHQ-9 and GAD-7 groups, see Table 2.
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Table 2. The correlation coefficients between the change in the volume of online activities of each hour in aday and deteriorating PHQ-9 and GAD-7

scores.

Hour Deteriorating PHQ-92 Deteriorating GAD-7°
Correlation coefficient, r (95% Cl) P vaue Correlation coefficient, r (95% Cl) P value

12AM 0.54° (0380 0.72) <.001 0.45 (0.20 to 0.65) .001
1AM 0.64 (0.45 to 0.81) <.001 0.52 (0.28 to 0.70) <.001
2AM 0.66 (0.47 to 0.85) <.001 0.60 (0.39 to 0.75) <.001
3AM 0.75 (0.59 to 0.94) <.001 0.74 (0.58 t0 0.92) <.001
4AM 0.63 (0.43 to 0.80) <.001 0.63 (0.43t0 0.77) <.001
5AM 0.45 (0.29 to 0.65) .001 0.58 (0.35 t0 0.74) <.001
6 AM 0.34(0.21 to 0.54) .02 0.39 (0.12 to 0.60) .006
7AM 0.27 (0.01 to 0.54) .06 0.24 (-0.05 to 0.48) 10
8AM -0.26 (-0.50 t0 0.02) .07 -0.28 (-0.52 to 0.00) .05
9AM -0.28 (-0.52 to 0.00) .05 -0.26 (-0.50 t0 0.02) .07
10 AM -0.27 (-0.51 0 0.01) .06 -0.21 (-0.46 to 0.07) .05
11 AM —-0.22 (-0.47 t0 0.07) A3 -0.25 (-0.49t0 0.03) .08
12 PM -0.19 (-0.44 t0 0.09) 19 -0.20 (-0.45 t0 0.08) 16
1PM 0.23 (-0.05 to 0.48) 10 -0.10 (-0.36 t0 0.48) 51
2PM 0.17 (-0.12 t0 0.43) 24 0.17 (-0.12t0 0.19) 24
3PM 0.24 (-0.04 to 0.49) .09 -0.22 (-0.47 t0 0.06) 12
4PM 0.18 (-0.11 t0 0.43) 23 0.16 (-0.12 t0 0.42) 26
5PM 0.15 (-0.14 to 0.41) 31 0.15 (-0.14 to 0.41) 31
6 PM -0.16 (-0.42 10 0.13) 27 -0.15 (-0.41 0 0.13) 30
7PM -0.12 (-0.39 10 0.16) 39 —0.24 (-0.49 t0 0.04) 10
8PM -0.23 (-0.47 t0 0.06) 12 -0.23 (-0.47 t0 0.06) a1
9PM 0.25 (-0.03 to 0.50) .08 0.24 (-0.04 to 0.49) .09
10 PM 0.32(0.02 to 0.55) .04 0.27 (-0.01 to 0.51) .06
11 PM 0.41 (0.23t0 0.62) .003 0.39(0.13t0 0.61) .005

3PHQ-9: Patient Health Questionnaire-9.
BPGAD-7: General Anxiety Disorder-7.
Cltalics indicate significant results.

Last Seen Activities

For last seen activities, we measured the shift in the median
time of last seen activities after the lockdown. Last seen events
were determined by the last activity performed before the
threshold hour. First, we calculated correlation coefficients
between the time shifts and changes in the PHQ-9 depression
scoreswith different cutoff threshold hours. There wasapositive
correlation overall between the shift of the median time and
deteriorating PHQ-9 scores. Thus, the more positive the shift
(ie, the median time of the last events moved to later hours),
the greater the deterioration. Specifically, for cutoff hours at 2
AM,3AM, 4 AM, and 5 AM, the correlations were significant
(r ranging between 0.35 and 0.59, all P values were less than
or equal to .01). The correlation was strongest for last seen

http://mental .jmir.org/2020/11/e24012/

eventsbefore 5 AM. These cutoff valueswere motivated by the
periodic hourly online activity volumes we observed from the
study population, as described in the Last Seen Activities
section.

Next, we observed similar results when exploring the
deterioration in GAD-7 anxiety scores. Thepositive correlation
shows that staying up late tends to signa deteriorations in
anxiety levels. For cutoff hoursat 2 AM, 3 AM, 4 AM, and 5
AM, the correlations were significant (r ranging between 0.30
and 0.57, al P values were less than or egqual to .03). The last
seen events before 4 AM showed the most significant
correlation. For the detailed hourly correlations, 95% Cls, and
comparisons between the deteriorating PHQ-9 and GAD-7
groups, see Table 3.
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Table 3. The correlation coefficients between the change in the median time of last seen events and deteriorating PHQ-9 and GAD-7 scores at different

threshold hours.

Threshold Deteriorating PHQ-92 Deteriorating GAD-7°
Correlation coefficient, r (95% Cl) P vaue Correlation coefficient, r (95% Cl) P value

12 AM 0.21 (-0.07 to 0.46) A5 0.25 (-0.03 to 0.50) .08
1AM 0.26 (-0.02 to 0.50) .07 0.25 (=0.03 to 0.49) .09
2AM 0.35% (0.08t0 0.58) 01 0.30 (0.03t0 0.54) .03
3AM 0.42 (0.15 to 0.65) .002 0.45 (0.18 t0 0.67) .001
4AM 0.58(0.31 t0 0.79) <.001 0.57 (0.30t0 0.78) <.001
5AM 0.59 (0.33t0 0.80) <.001 0.56 (0.29t0 0.78) <.001

3PHQ-9: Patient Health Questionnaire-9.
PGAD-7: General Anxiety Disorder-7.
Cltalics indicate significant results.

SEls

By considering Google Search and YouTube activities
separately, wefound different short interevent session thresholds
using the method established by Halfaker et a [48]. For Google
Search, the boundary between the in-sesson and
between-session mixtureswas 1 hour, which is consistent with
the finding in the original paper. Thus, we set the threshold of
1 hour and considered all consecutive searches on Googlewithin
1 hour as in the same session. By counting the numbers of
adjacent searches within 1 hour before and after the lockdown,
and calculating the percentage change, we did not find
significant correlations between the number of short Google
Search intervals and deteriorating PHQ-9 depression scores
(r=—0.22, 95% CI -0.43 to 0.01, P=.06). Nor did we find
significant correlations between the number of short Google
Search intervals and deteriorating GAD-7 anxiety scores
(r=-0.21, 95% Cl —0.40 to 0.02, P=.08).

In contrast, we found that the threshold for the in-session and
between-session mixtures for YouTube watching histories was
3.2 minutes, much shorter than that of Google Search. The
average YouTube video interval time was 21 minutes. This
threshold indicated that two adjacent videos consumed within
3.2 minutes of idle time should be considered as in the same
session (ie, consecutive consumption). We then calculated the
relative change of the number of such short YouTube intervals
after the lockdown. We found a significant positive correlation
between the increase of YouTube short intervals and
deteriorating PHQ-9 scores (r=0.57, 95% CI 0.38 to 0.76,

http://mental .jmir.org/2020/11/e24012/

P<.001). Similarly, asignificant positive correlation was found
between the increase of YouTube short intervals and
deteriorating GAD-7 scores (r=0.41, 95% CI 0.20 to 0.62,
P=.001).

In addition, we include visualizations (Figures 6 and 7) of the
behavioral measurements for SEls over time. As mentioned in
the Measurements for Mental Health Conditions section, an
increase =5 in PHQ-9 or GAD-7 scoresis clinically alarming.
Thus, wefirst separated the samples by groups with and without
anincrease =5 in the PHQ-9 depression scores. We then plotted
the 7-day moving average total number of short YouTube event
intervals (ie, consecutive video consumption) of thetwo groups
asafunction of dates. We overlayed the series with the activity
data from the same time period (January 1to May 31) in 2019
in dashed lines for contrast. As shown in Figure 6, after the
lockdown in mid-March, both groups were having increasing
amounts of short YouTube intervals. The participants with
severe deteriorating depression outran others significantly. A
similar trend was found when we separated the groups by an
increase =5 in the GAD-7 anxiety scores, shown in Figure 7.
The group with significantly deteriorated anxiety disorders
tended to have higher numbers of consecutive YouTube
consumption. The shaded area represents 1 SD. Most
importantly, these patterns were stabilized throughout the time
after the lockdown, reflecting a meaningful behavioral shift
instead of mere acute or temporal observations. No such
phenomenon was observed in 2019 for any group, and wefurther
argue the fact that seasona factors are accountable for the
behavioral difference.
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Figure 6. The 7-day moving average time series of the total amount of short YouTube activity intervals between groups with and without significant
increases in the PHQ-9 depression scores. PHQ-9: Patient Health Questionnaire-9.
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Figure 7. The 7-day moving average time series of the total amount of short YouTube activity intervals between groups with and without significant
increasesin the GAD-7 anxiety scores. GAD-7: General Anxiety Disorder-7.
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LIWC Attributes

Asthe contexts and linguistic properties of Google Search and
YouTube may be different, we extracted the LIWC features
from them separately. For Google Search, we found that search
gueries in the work, money, and death categories under the
personal concerns dimension showed significant positive
correlation with deteriorating PHQ-9 depression scores (r
ranging between 0.33 and 0.59, all P values less than or equal
to .02). Similar results were found for deteriorating GAD-7
anxiety scores (r ranging between 0.41 and 0.51, al P values
were less than or equal to .003).
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Moreover, for both depression (r=0.31, 95% CI 0.08 to 0.49,
P=.03) and anxiety (r=0.34, 95% CI 0.10 to 0.52, P=.02)
deteriorations, significant correlations were found in the
authentic scores of the search queries under the summary
variable. The authentic scores were developed by Newman et
al [57] to provide a continuous scale for measuring how honest
and genuine a given piece of text is. The higher the score, the
more authentic thelanguage. It was shown that when individuals
address themselves in an authentic manner, they tend to be
personal and vulnerable. For instance, a randomly chosen
participant searched: “What not to do during at-home exams
under proctor surveillance?’ For the detailed correlations
coefficients and 95% Cl's, see Table 4.
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Table 4. The significant LIWC features from Google Search histories and their correlation coefficients with deteriorating PHQ-9 and GAD-7 scores.

LIWC? attributes Deteriorating PHQ-9°

Deteriorating GAD-7°

r (95% Cl) P value r (95% Cl) P value
Personal concerns
Work 0.33¢9 (0.09-0.53) 0.43 (0.22-0.60) .002
Money 0.47 (0.28-0.60) .001 0.51 (0.33-0.63) <.001
Death 0.59 (0.42-0.71) <.001 0.41 (0.21-0.56) .003
Summary variable
Authentic 0.31 (0.08-0.49) 0.34 (0.10-0.52) 02

8_|WC: Linguistic Inquiry and Word Count.
bPHQ-9: Patient Health Questionnaire-9.
CGAD-7: General Anxiety Disorder-7.
ditalics indicate significant results.

For YouTube histories, wefound that videos containing anxiety
and sadness keywords under the negative emotion dimension
showed significant positive correl ation with deteriorating PHQ-9
depression scores (r ranging between 0.50 and 0.52, all P values
less than or equal to .001). Similar results were found for
deteriorating GAD-7 anxiety scores (r ranging between 0.55
and 0.57, all P values less than or equal to .001). In addition,
the friends keywords from the social words dimension showed
asignificant positive correlation with worsened GAD-7 (r=0.41,
95% Cl 0.21 to 0.56, P=.003) but not PHQ-9 (r=0.27, 95% ClI
0.02 to 0.47, P=.06).

Moreover, for both depression (r=—0.37, 95% Cl -0.16 to -0.52,
P=.009) and anxiety (r=—0.47, 95% CI —0.28 t0 —0.60, P=.001)
deteriorations, significant negative correlations were found in
the emotional tone scores of the videos, under the summary
variable. The emotional tone scores were developed by Cohn
et a [58] to provide a continuous scale for measuring the
positivity of a given piece of text and vice versa. The higher
the score, the more positive the text. For the detailed correlation
coefficients and 95% Cls, see Table 5.

Table 5. The significant LIWC features from YouTube videos and their correlation coefficients with deteriorating PHQ-9 and GAD-7 scores.

LIWC? attributes Deteriorating PHQ-9°

Deteriorating GAD-7°

r (95% ClI) P value r (95 Cl%) P value

Negative emotion

Anxiety 0524 (0.35 t0 0.64) <.001 0.57 (0.42 t0 0.66) <.001

Sadness 0.50 (0.31t0 0.63) <.001 0.55(0.381t0 0.67) <.001
Social words

Friends 0.42 (0.22t0 0.57) .002 0.27 (0.02 to 0.47) .06
Summary variable

Emotional tone -0.37 (-0.16 to -0.52) .009 -0.47 (-0.28 t0 —0.60) .001

8_|WC: Linguistic Inquiry and Word Count.
bPHQ-9: Peatient Health Questionnaire-9.
CGAD-7: General Anxiety Disorder-7.
Yitalics indicate significant results.

Google Search and YouTube Categories

The adult category consists of explicit browser histories of
porn-related content and visiting porn sites (identified via the
URL). On one hand, the percentage change of the adult content
showed a significant positive correlation with deteriorating
depression levels (r=0.56, 95% CI 0.35 to 0.77, P<.001). On
the other hand, the percentage change of the adult content did
not show a significant correlation with deteriorating anxiety
levels (r=0.29, 95% CI 0.02 to 0.56, P=.08). The news content
did not show any significant correlation with deteriorating
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depression (r=0.25, 95% CI 0.04 to 0.46, P=.13) nor anxiety
(r=0.14, 95% CI -0.01 t0 0.29, P=.21).

Predictive Maodeling

In this section, we probe the feasibility of using common
machine learning model sto predict the change (eg, deterioration)
in PHQ-9 and GAD-7 scores. We framed the task as a
supervised regression problem and treated the af orementioned
behavioral changes asfeatureinputsto themodel. The goa was
to predict the change in the PHQ-9 or GAD-7 scores. Given our
small sample size, we evaluated the model performance by
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multiple (N=49) leave-one-out train (n=48) and test (n=1) splits.
For each of the splits, we tuned model hyperparameters with
another complete leave-one-out cross-validation on the 48
training samples.

Feature Vectors

We devel oped the feature vector by concatenating some of the
significant behavioral shifts (scalars) previously mentioned.
Nonetheless, given the small sample size, it was reasonable to
avoid high-dimensional feature vectors. Thus, wefirst separated
the aforementioned 5 behavioral changesinto 2 groups, namely,
the temporal and semantic features. Specifically, we picked the
onlineactivity distributionsat 2 AM, 3AM, and 4 AM; thelast
seen activities before 4 AM and 5 AM; and the short YouTube
intervals for the temporal feature vector, and hence, it had a
dimensionality of 6. We then concatenated the 4 significant
LIWC categories for Google Search, the 4 significant LIWC

Zhang et a

categories for YouTube, and the adult Google Search content
as the semantic feature vector. The dimensionality was 9.

Regression Models

We experimented with two of the most common linear models:
ordinary least square regression and lasso regression. In Figure
8, we present the performances of the regression models. We
reported the mean sguared error (MSE) and the average
coefficient of determination (R?). The mean and SDs were
calculated from the 49 leave-one-out splits. Overall, temporal
features performed better than semantic ones, regardless of
predicting the change in PHQ-9 or GAD-7. The best average
performance in predicting the change of PHQ-9 was achieved
by thetemporal features (M SE=2.37, R°=0.84). The best average
performance in predicting the change of GAD-7 was aso

achieved by the temporal features (M SE=2.48, R°=0.81).

Figure 8. The performances of the two regression models averaged across 49 leave-one-out splits. GAD-7: General Anxiety Disorder-7; LASSO: lasso
regression; MSE: mean squared error; OLS: ordinary least square regression; PHQ-9: Patient Health Questionnaire-9.
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We examined the coefficient weights from the linear models
for PHQ-9 and GAD-7 predictions. Since lasso regression
performed the best in all cases, we looked at the weights from
the fitted lasso models. For the 6 temporal features, as shown
in Table 6, online activity distributions at 4 AM had the most
significant importance in both prediction tasks. For the 9
semantic features, as shown in Table 7, keywords related to the
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anxiety dimension in the LIWC from YouTube histories had
the most significant importance. Moreover, as the
aforementioned statistical tests have shown that neither the
friends dimension in LIWC nor the adult Google Search
category were significant for deteriorating GAD-7, the lasso
regression indeed assigned zero weights to these two features.
We used an alpha value of .0001 for the regularization term in
the lasso model.
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Table 6. The coefficients of 6 temporal featuresin lasso regression.

Zhang et a

Temporal features

Coefficient in PHQ-9? prediction

Coefficient in GAD-7° prediction

Online activity distributions

2AM 0.08

3AM 0.34

4 AM 0.68
L ast seen activities

4 AM 0.21

5AM 0.64
Short YouTube intervals 0.00

0.11
0.28
0.71

0.03
0.54
0.02

3PHQ-9: Patient Health Questionnaire-9.
bGAD-7: General Anxiety Disorder-7.

Table 7. The coefficients of 9 semantic featuresin lasso regression.

Semantic features Coefficient in PHQ-9% prediction Coefficient in GAD-7° prediction
Liwc®
Anxiety 0.63 0.52
Sadness 0.48 0.47
Friends 0.02 0.00
Emotional tone -0.23 -0.19
Work 0.04 0.13
Money 0.18 0.26
Death 0.01 0.07
Authentic 0.02 0.15
Google Search categories
Adult 0.05 0.00

3PHQ-9: Patient Health Questionnaire-9.
bGAD-7: General Anxiety Disorder-7.
CLIWC: Linguistic Inquiry and Word Count.

Discussion

Principal Results

In this study, we collected longitudinal individual-level Google
Search and YouTube data from college students, and we
measured their anxiety (GAD-7) and depression (PHQ-9) levels
before and after the outbreak of COV1D-19. Wethen devel oped
explainable features from Google Search and YouTube logs
and quantified various online behavior shifts of the participants
during the pandemic. We also calculated the change in mental
health conditionsfor all participants. Our experiment examined
the correlations of online behavior features with deteriorating
anxiety and depression levels. We finally demonstrated the
feasibility of building simple predictive machinelearning models
with the proposed behavioral signals. To the best of our
knowledge, we are the first to conduct observational studieson
how anxiety and depression problems and Google Search and
YouTube use of college students are related during COVI1D-19.

http://mental .jmir.org/2020/11/e24012/

RenderX

Our results showed that online behavior changes have significant
correlations with worsened depression and anxiety profiles
during the pandemic. The featureswe devel oped based on online
activities were all explainable and preserved certain levels of
interpretability. For example, the SEls and online activity
distributions measured the consecutive use and hourly activity
volumes of Google Search and YouTube, which were inspired
by previous studies on excessive YouTube use [26], internet
addictions [59], and positive associations with social anxiety
among college students [27]. Our results indicated that
individuals with increasing anxiety or depressive disorders
during the pandemic tended to have long use sessions (multiple
consecutive activities with short time interval s) when engaging
with Google Search and YouTube.

Moreover, the increasing activities during late night hours in
online activity distributions and the positive shifts of medians
of last seen events corresponded with previous studies in sleep
deprivation and subsequent positive correlations with mental
health deteriorations [60,61]. Our results demonstrated that
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individuals with worsened anxiety or depressive symptoms
during the pandemic were indeed likely to stay up late and
engage more online. The aforementioned three features captured
thetemporal aspectsof user online behaviors, and they generated
the best performance in the regression tasks.

Additionally, our analysis found that the amount of porn
consumption had significant correlations with deteriorating
depression, which adheresto previousfindingsthat peoplewith
depression and loneliness are likely to consume excessive
pornography [62,63]. For the LIWC features, participants with
significant increases in anxiety watched more videos with
anxiety, sadness, and negative tone, and previous research has
shown that negative YouTube videos tended to receive more
attention from vulnerableindividuals[64]. They a so consumed
more videos related to social activities and friends keywords.
The friends keywords did not show any significance in the
depression analysis. Thisis consistent with studies on patterns
of social withdrawal and depression [42,65,66], and social
interactions and i sol ations have been recognized by Leigh-Hunt
et al [67] as one of the priorities in mental illness prevention,
especially during COVID-19[30]. For Google Search, both the
participants with significant increasesin anxiety and depression
searched more content related to work, money, and death,
focusing on real-life practices. None of the emotiona
dimensions were significant in Google Search logs. Instead,
LIWC considered the search queriesfrom depressed and anxious
individuals more honest and vulnerable (eg, asking for help)
after the lockdown, given the authentic score. Although prior
research has shown that individualsliving with depression tend
to use more first-person languages [68], we did not observe any
similar pattern. This is probably due to the fact that search
gueries are more succinct, imperative, and functional, which
leaves less necessity for personal references. These attributes
captured the semantic aspect of user online behaviors. The
prevalence of personal affair, social activity, and negative
keywords as well as porn consumption has shown statistically
significant correlations.

Many researchers have reported that there has been asignificant
boost in health- and news-related topics at the population level
in various online platforms during COVID-19. This is partly
due to additional measures taken by individuals, various
stakehol ders, and agencies with regard to preventive measures
[11,36,37], daily statistics [10,12,13], and health care
information and misinformation [35,37,38]. However, unlike
many, our investigation was carried out considering
individual-level Google Search and YouTube engagement logs,
and our analysis did not reveal any significant spikes in the
news and health and illness categories among individuals with
deteriorating anxiety and depression during the pandemic. One
possible explanation for such observation could be due to the
target population (college students) of our study, who may prefer
to follow news from other popular platforms such as socia
media.

Finally, COVID-19 has forced us to alter daily lifestyles. The
world was not ready for such aviral outbreak. Since thereisno
cure for COVID-19, it, or an even more deadly viral disease,
may resurface at different capacitiesin the near future. Society
may be forced to rely on technologies even more and employ
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remote learning, working, and socializing for a longer period
of time. It is important that we learn from our experience of
living through theinitial COV1D-19 outbreak and take necessary
measures to uncover the changes in online behaviors,
investigating how that can be leveraged to understand and
monitor various mental health conditions of individuals in the
least invasive manner. Furthermore, we hope our work paves
the path for technology stakeholders to consider incorporating
various mental health assessment monitoring systems using
user engagements, following wusers consent in a
privacy-preserving manner. They can periodically share the
mental health monitoring assessment report with users based
on their online activities and education, and inform users about
their current mental health. This can eventually encourage
individuals to acknowledge the importance of mental health
and take better care of themselves.

Limitations

First, although most of the online behaviora features we
developed showed significant correlations, our study cohort
only represented a small portion of the whole population with
mental health difficulties. Therefore, further studiesarerequired
to investigate if the significant behavioral changes still hold
among more general communities not limited to college
students. It is possible that the rel ationship of worsened anxiety
and depression with online activities on Google Search and
YouTube of our college population is different from that of
other populations whose education and social backgrounds may
vary. There may aso be differences in mental health for
substudent populations, such as those living in harmful
environments and those depending on financia aid, all of whom
may experience more physical and economic crises during
COVID-19. Nonetheless, we argue that the explainabl e features
we constructed, such as late-night activities, continuous use,
inactivity, pornography, and certain keywords, can remain
behaviorally representative and be applied universally across
experiments exploring the rel ationship of anxiety and depression
with online activities during the pandemic.

Second, in this study, we explored the rel ationship between user
online behaviors and the fluctuationsin anxiety and depression
conditions during COVID-19. Any causal relationship between
online behavior and mental disorders is beyond the scope of
this study. As one can readily imagine, online behaviora
changes could both contribute to or be caused by deteriorating
anxiety or depressive disorders.

Third, we acknowledge that it may beimpossibleto obtain data
without noise because one may seldom, or even never, search
on Google or watch YouTube videos. Such conceaed
information makesit impossible for the proposed model to flag
alarming symptomsthat arereflected in the PHQ-9 and GAD-7
guestionnaires.

Fourth, though we included preliminary demographic
information as covariates, there remains the possibility of other
confounding factors. In fact, both the shiftsin online behaviors
and deteriorating mental health profiles may be dueto common
factors such asliving conditions, financial difficulties, and other
health problems during the pandemic. There was a so no causal
direction implied between COVID-19 and online behavior
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changes, which was introduced in the first paragraph of the
Statistical Analysis section as a precaution before the main
experiments.

Ethical and Privacy Concerns

Despite being apilot study, our resultsindicatethat it is possible
to build an anxiety and depression surveillance system based
on passively collected private Google data histories during

Zhang et a

Moreover, anonymity and systematic bias elimination should
be enforced. As an automatic medical screening system based
on pervasive data, it has been shown that such frameworks are
prone to implicit machine learning bias during data collection
or training phases [69-71]. Black-box methods should be
avoided, as they are known to be vulnerable to adversarial
attacks and produce unexplainable distributional representations
[72,73]. Anonymizing data and obscuring identity information

COVID-19. Such noninvasive systems shall be subject to
rigorous data security and anonymity checks. Necessary
measures need to be in place to ensure persona safety and
privacy concernswhen collecting sensitive and proprietary data
such as Google Search logs and YouTube histories. Even in
pilot studies, participants should havefull rights over their data;
they may chooseto opt out of the study at any stage and remove
any data shared in the system.

should be the first step in data debiasing.

In the end, to what extent should caregivers trust a clinical
decision made by machines remains an open question. We
believe that possible pervasive computing frameworks shall
play therole of asmart assistant, at most, to the care providers.
Any final intervention or help delivery decision should be made
by health care professionals who understand both the mental
health problems and the limitations of automatic detection
systemsin clinical settings.
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Abstract

Regular assessment of the effectiveness of behavioral interventions is a potent tool for improving their relevance to patients.
However, poor provider and patient adherence characterize most measurement-based care tools. Therefore, a new approach for
measuring intervention effects and communicating them to providers in a seamless manner is warranted. This paper provides a
brief overview of the available research evidence on novel waysto measure the effects of behavioral treatments, integrating both
objective and subjective data. We highlight the importance of analyzing therapeutic conversations through natural language
processing. We then suggest a conceptual framework for capitalizing on data captured through directly collected and nondisruptive
methodol ogies to describe the client’s characteristics and needs and inform clinical decision-making. We then apply this context
in exploring a new tool to integrate the content of therapeutic conversations and patients’ self-reports. We present a case study
of how both subjective and objective measures of treatment effects were implemented in cognitive-behaviora treatment for
depression and anxiety and then utilized in treatment planning, delivery, and termination. In this tool, called Eleos, the patient
compl etes standardized measures of depression and anxiety. The content of the treatment sessionswas evaluated using nondisruptive,
independent measures of conversation content, fidelity to thetreatment model, and the back-and-forth of client-therapist dialogue.
Innovative applications of advancesin digital health are needed to disseminate empirically supported interventions and measure
them in a noncumbersome way. Eleos appears to be afeasible, sustainable, and effective way to assess behavioral health care.

(IMIR Ment Health 2020;7(11):€20646) doi:10.2196/20646
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anxiety; behavioral health; depression; digital health; Eleos Health; mental health; natural language processing

insurance models often limit the number of sessions patients
can receive, thereby requiring sustainable outcomes within a
relatively short period of time. Treatment delivery models need
to be improved to bridge this gap.

Introduction

Background

Psychotherapy is on the edge of a transformation driven by
technology. More than 50% of adults in high- and
middle-income countries will experience a mental disorder in
their lifetimes [1]. However, while psychological treatments
for most mental disorders have demonstrated efficacy, the
quality and effectiveness of mental health care delivery remain
inadequate due to multiple reasons, including access, cost,
paucity of clinicians trained in empirically-supported models,

One avenue to improving the efficacy and cost-effectiveness of
mental health care and increasing patient satisfaction and
engagement is integrating technology into clinical practice
through patient evaluations and monitoring of the treatment
process [4]. Recent digital devel opments can provide clinicians
with nuanced, real-time information to assist their
decision-making capacity. Cutting edge technologies can be

and the absence of objective and systematic methods for
assessing treatments during their delivery [2,3]. Further, health

http://mental jmir.org/2020/11/620646/

incorporated into clinical practicefor this purpose. Datacan be
presented to the provider prior to each session to inform them
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of the patient’s progress, summarize key points from the last
on, and prepare them for the upcoming meeting [5]. These
data can also inform supervisors, program directors, and other
stakeholders to guide clinical decisions, resource allocation,
and training.

The goal of this paper is to examine and provide an update on
state-of-the-art techniques and methodologies to assess
behavioral interventions. We also provide a conceptual
framework for collecting and integrating client and treatment
data, summarizing, analyzing, and visualizing information to
accurately capture the client’s progress and needs. We then
demonstrate the utility of a platform incorporating such
instruments in the treatment for anxiety and depression.

Standardized Assessments of Treatment Effects

To formulate a case and assess the impacts of a prescribed
intervention, one must rely on data [6]. Technology can be
successfully leveraged to provide measurement-based care
(MBC), defined as the practice of grounding clinical care in
patient data collected throughout treatment [ 7]. MBC is superior
to usual care because it offers several benefits that optimize
treatments, such as providing insight into treatment progress,
early detection of symptom relapse, and improving outcomes
[8]. Evidenceindicates that patients whose providersuse MBC
achieve greater and faster treatment response and symptomatic
remission [9]. For instance, 2 validated symptom assessment
measures, The Patient Health Questionnaire-9 (PHQ-9 [10])
and the Generalized Anxiety Disorder-7 (GAD-7 [11]), are
widely used in practice and have been utilized in thousands of
studies and clinical settings globally. As their names suggest,
they arevery brief, totaling 16 items. They provide an estimation
of the patient's depression and anxiety levels and whether these
are within the clinically severe, moderate, or normal ranges.
Such self-report tools can help clarify the patient’s experience
and progress, and provide a real-time signal as to whether the
treatment hel ps them get where they want to be [12].

Despite being the simplest, most cost-effective way of assessing
patients’ clinical status, self-report measuresin clinical practice
have several caveats. Patient compliance with self-assessment
is limited, with frequent complaints that questionnaires are
cumbersome to complete and repetitive [13,14]. Patients may
exaggerate or minimize reports to continue receiving services
or avoiding potential consequences of their condition. Therefore,
a combination of self-report instruments, clinician ratings, and
data from additional resources could likely depict the client’s
progress more accurately [15]. In order to make treatments more
effective, precise, and relevant to the individual s seeking them,
additional measures need to complement surveys and
guestionnaires. Mental health care must develop innovative
technologiesthat could transform behavioral treatment without
disrupting their delivery (eg, consuming time or interrupting
the conversation flow) [16,17].

Machine L earning and Human-Centered Designsin
Behavioral Medicine

Timely dataare crucial for planning treatment and ngits
effects. |s the client occasionally preoccupied with troubling
ideas or does she meet criteria for an obsessive-compulsive
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disorder? Has the veteran in treatment for insomnia been able
to sleep better following the intervention? Does the teen in
adol escent-focused therapy feel connected and valued enough
intreatment to sharetheir suicidal ideation with their therapist?
Clinicians use various methods to collect these data and gauge
their predictive value. However, new models should integrate
numerous data sources to provide health care that is
person-centered, efficient, and targeted to meet patients’ unique
needs[18]. Technological developments can ensureinformation
collecting is contextualized, optimized, and translated into
clinical insights and actionable decisions by providers and
stakeholders[19].

Machine learning (ML) provides unparalleled precision and
accuracy in predicting treatment outcomes based on data
collected early in treatment, and determining the most successful
targetsfor interventions[20]. ML algorithms can integrate many
sources of information to predict the client’s functioning in
treatment, such astext used in the therapeutic conversation, the
proportion of time each participant talked, conversation
turn-taking, and the client’s self-report measures over time[21].
ML can also be used to assess treatment fidelity and the
therapeutic relationship, which until recently relied on
exhaustive manua work, mostly coded in research trials but
not applied to community settings[22]. These capabilitiesenable
timelier identification of trends in patients’ symptoms and the
issues troubling them, as well as changes in the therapeutic
alliance and the therapeutic rel ationship [23]. Greater awareness
of nuanced changes over the course of treatment, both in the
content expressed during the sessions and changesin symptoms
throughout the treatment period, has the potential to better
inform and better prepare the therapist to provide effective
interventions, seek out consultation and support, or complement
the current intervention with additional treatment modules as
needed.

Increased adherence to evidence-based care predicts improved
treatment outcomes [24]. However, ongoing evaluation of
treatment progress remains a challenge [25]. Nondisruptive
measures were introduced in behavioral medicine over half a
century ago. There is documentation as early as the 1970s of
audio recordings or videotapes of treatment sessions being
routinely used in training, supervision, practice, and consultation
[26]. Recordings are widely used in behavioral medicine [27]
as video or audio recordings have been mandated in many
clinical training programs and routine care[28,29]. Most patients
report positive attitudes toward the use of recordings in their
treatment [30]. For example, 71% of patientsin arecent study
were open to considering audio or video recordings of their
treatment sessions. The patients' comfort with recording was
not associated with treatment refusal, duration, or outcomes
[31].

Sophisticated algorithms for voice analysis through natural
language processing (NLP) alow for the detection of trendsin
the conversation’s sentiment, content, and synchrony of
participants. Insights from session recordings can inspire
behavior change, informing the clinician of metricsrelevant for
both the process and the content of the intervention. Of note,
data collected passively during the regular course of treatment
in a nondisruptive manner can inform with respect to therapist
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variables as well. These data provide a broader, more nuanced
consideration of how patient, treatment, and clinician variables
interact to achievetreatment effects[32]. Assuch, methodsthat
passively assess and integrate multiple variables at the same
time can significantly affect treatment engagement, adherence,
and outcomes. When ML modelsintegrate several dataresources
and are scientifically robust, they can be implemented in a
platform offering artificial intelligence (Al) information and
prediction [33].

A plethora of empirical evidence suggests that within-session
process variables predict the patient-therapist connection, the
patient’s mood and anxiety, and the content of the patient’'s
interests, strengths, concerns, and dilemmas [34,35]. As such,
data derived from session recordings can serve as objective
markers of the treatment process and inform the clinician where
to head next [36]. The patient/therapist listening ratio, number
of cross-talks, and silences all reflect the nature of the clinical
relationship, therapeutic alliance, and the patient’s engagement
with the treatment. Evidence shows that treatments in which
patients speak about themselves and are engaged in the
conversation are particul arly likely to maintain momentum [35].
Patient involvement in the session and therapist active listening
can be observed by conversational interaction when the patient
and the therapist take turns speaking, when there are few
extended pauses, and when neither party overrides the other.
Silences are effective when they are used in later sessions for
brief periods. Long silences by the patient reflect alesser sense
of connection, affecting attrition, adherence, and outcomes[34].

Within-session content variables, such as data on most
commonly used themes and affective tone, can inform the
therapist, stakeholders, and policymakers in addressing
underlying perpetuating factors. Integrating sentiment and the
themes discussed can further inform stakeholders regarding
treatment progress [37]. Patients that express less emotional
content tend to rate the therapy as less helpful and their
connection with their therapist as weaker [35]. Further, greater
therapist insight into the interests, concerns, and experiences
of the patient predicts whether they will reach the outcomes
desired by each party [38,39].

Current Implementation of Digital Toolsto Augment
Behavioral Medicine Outcomes

Although their potential role in optimizing treatment delivery
has been proposed, in-session and between-session dataare not
collected regularly, nor have they been integrated into mental
health care services as of yet. Barriers often cited are limited
clinician time to administer, collect, and analyze data, and
concerns that the administration of measures would interfere
with rapport and the therapeutic alliance [40]. For adigital tool
to be maximally effective, it needs to collect information
passively, without increasing therapist burden or reducing
face-to-face communication [41]. Additionally, these datashould
be provided to therapists via a platform that is straightforward
and easy to use, with clear visualization and comparison to
earlier sessions. Such information presented in atimely fashion
can inform decisions regarding resource allocation, such as
increasing treatment dose, revisiting the level of care, and team
consultation [7]. Further, aggregated data on treatment progress
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and outcomes can be used by providers and clinic directors for
quality assessment.

The Eleos Health Platform

Description

EleosHealthisatherapy intelligence engine designed to provide
intervention insights and inform clinical decision-making. The
platform collects key metrics from treatment sessions and
integrates them with standardi zed assessment scales, leveraging
insights developed through ML and NLP anaysis of large
treatment datasets. The Eleos platform integrates subjective and
obj ective measures of thetreatment process, the pati ent-therapi st
communication, and outcomesinto Al software. Inthefollowing
case illustration, we demonstrate how objective measures of
treatment process and content derived from session recordings
can be integrated with patient self-assessmentsin real time to
shape clinical insights and decisions in a positive direction.
EleosHedthisadigital platform designed to integrate multiple
patient data points to present providers with a comprehensive
picture of the client’s progress in treatment. The platform is
used in an app that can be used on a mobile device or desktop
computer for in-person meetings or embedded within
teleconferencing programs. The platform appliesvoice analysis
to describe and summarize events throughout the treatment
meeting, including the language used by the therapist and the
patient. These data are complemented with weekly outcome
monitoring through self-report assessments.

Case Example

The following case example illustrates the pilot use of an Al
platform hosted by Eleos Health to collect and analyze the
content of treatment sessions. The patient described signed
consent for using de-identified treatment data prior to beginning
the treatment and gave permission for the following text. All
identifying information has been changed.

Kyle was a 24-year-old Latino man. He was born and raised in
a small suburb next to a big metropolis. The youngest of 4
children, he described a very warm and strongly connected
family growing up. He had graduated from aliberal artscollege
the previous year and found a job in a small startup company.
Hemoved to anew city, where helived with 3roommates. Kyle
described that in the past 18 months, since his junior year in
college, he felt concerned about his future and unsure about
which career path to choose. His friends and family
recommended that he seek counseling, but after calling several
therapists who did not have a slot, he did not begin treatment.
Instead, he focused on his eating and physical activity, and
thought that his new routine supported his transition into his
new job. Kyle recently decided to seek treatment again after
receiving a promotion at work. His boss moved out of town and
the CEO of the company offered Kyle her position. Kyle
accepted the promotion but became very anxious and had ahard
time concentrating at work. He also reported sleep problems
and that the healthy lifestyle he had worked hard to develop
had been derailed.

When Kyle reached out to Dr. Davis, the therapist suggested
incorporating a platform in his treatment that could record and
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analyze their treatment sessions. The therapist also suggested
that the system send Kyle weekly assessments to enhance the
therapist’s understanding of how best to help him. Kyle was
skeptical that a digital platform could inform his therapist
beyond the treatment session per se, but decided he had little
to lose by trying it out. He signed a consent form that the
therapist had sent him, which included an authorization to use
a HIPAA-compliant platform named Eleos. Treatment was
conducted in a blended fashion, integrating in-person and
remotely delivered meetings. The Eleos platform providesvoice
analysis of the ons, regardless of their delivery method.

Kyle received a text message from the system before the first
on, requesting that he compl ete the PHQ-9 and the GAD-7.
He completed the 16 items on his phone within afew minutes,
which served as his baseline scores. When he sat in the
therapist’s office in the first session, she pointed at a mobile
device that she would use to record and analyze their meeting.
Kyle's therapist was very welcoming and helped him solidify
his goals, which were to feel less anxious at work and happier
after work hours. The therapist mentioned that Kyle's PHQ-9
score was 18 and that his GAD-7 score was 15, indicating that
his depression and anxiety were both in the severerange [10,11].
Since Kyle's insurance covered only 12 sessions, the therapist
explained that she would provide cognitive behavioral therapy,
focusing on hisinterpretations of ongoing events and how these
beliefs affected his emotions and behaviors. Given the severity
of his symptoms, she also referred him for medication
evaluation.

After their second session, Dr. Davis reviewed the reports she
received from Eleos, the therapeutic intelligence platform she
had been using. She was surprised to see that in their last
session, she spoke in only 20% of the session and that she was
speaking much slower than Kyle (Figure 1). The speech rate
difference indicated to Dr. Davis that Kyle was speaking
hurriedly and reflected her attempt to “slow him down” to reflect
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on his maladaptive assumptions and ingrained interactional
patterns. However, she was wondering whether she could share
these observationswith Kyle more explicitly. These data helped
the therapist understand that Kyle was experiencing significant
mood, anxiety, and stress symptoms, but that in order to help
Kyleachieve hisgoals, their synchrony during the session would
have to be substantially improved [35]. A review of the process
metrics provided insight into the issues troubling Kyle and the
inaccurate beliefs and maladaptive information processing
strategies that precipitated and maintained his cognitions [42].
A review of his most frequently used words indicated that he
tended to use verbs, adjectives, and expressions associated with
negative self-esteem, such as “failed,” “not as good as/
“disappointed,” and “messed it up,” when he talked about his
work. However, when he talked about his relationships, he
tended to use anxiety words, such as “stressed,” “pressured,”
“overwhelmed,” and “toxic.” The system flagged these words
and phrases, as they approximate depressive and anxiety
symptoms and may reflect Kyl€e's subjective experience, thereby
enriching the self-report data collected between sessions. In
addition, 3 of Kyle's most used phrases were “shoulds’ (eg,
“have to,” “I must,” “should have known better”), which the
system automatically analyzed and flagged. The therapist
realized that Kyle was experiencing 2 distinct phenomena: At
work, hefelt like animposter and worried about hisfunctioning,
whereas outside of work, he was distressed by blurred
boundaries in his interpersonal relationships. Dr. Davis aso
realized that she was using little Socratic questioning, which
may have reduced Kyle's ability to re-examine his assumptions
and information-processing skills [43]. However, she did
observe her use of reflective listening methods often, mirroring
and reframing what Kyle had said, which she was content with
[44,45]. Dr. Davis brought the case to her weekly group
consultation meeting and received feedback and advice from
her peers that she intended to implement in the next few
sessions.
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Figure 1. Screenshotsillustrating some of the Eleos Health platform process features. CBT: cognitive behavioral therapy; Speaking Ratio: proportion
(%) of time spent speaking during the session; Speech Rate: speed of words per minute; Techniques Used: intervention strategies employed by the
therapist during the session and automatically identified by the platform. Techniques used 3 times or more are indicated with a black checkmark,
techniques used once or twice are denoted with a grey checkmark, and interventions not employed in the session do not have a checkmark.

Session 2 Session 5 Session 9
SPEAKING RATIO (TALK TIME) SPEAKING RATIO (TALK TIME) SPEAKING RATIO (TALK TIME)
WHO RATIO (%) WHO RATIO (%) WHO RATIO (%)
Patient a0 Patient 54 Patient 61
Therapist 20 Therapist 36 Therapist 39

M Patient ~ Therapist m Patient  Therapist m Patient  Therapist
SPEECH RATE SPEECH RATE SPEECH RATE
WHO WORDS/MIN WHO WORDS/MIN WHO WORDS/MIN
Patient 107.7 Patient 110.1 Patient 1121
Therapist 129.5 Therapist 118.7 Therapist 119.3
Patient Patient Patient
Therapist Therapist Therapist
100 105 110 115 120 125 130 100 105 110 115 120 00 105 110 115 120 125 130

TECHNIQUES USED
B mMood Check
Bridge Bridge
Agenda setting
Homework review
B cer skills
B Action plan

Session summary

M cBT skills

¥ socratic questioning
Reflective listening
Empathic Communication

In the following meeting, Dr. Davis shared with Kyle the
insights she had gleaned from the platform. She described the
2 clinical issues—his depression regarding work and hisanxiety
regarding relationships—and asked him to prioritize his goals.
Dr. Davis's presentation of his challenges helped Kyle reflect
on them, and he decided to first focus on his self-esteem at work.
He learned how to observe, identify, and challenge negative
perceptions of himself, and reported very quick improvements
in his mood. Next, he was able to undertake the same process
regarding several relationships that he felt had not been
reciprocal and gratifying. He was pleased with his progressin
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treatment and felt happier and more relaxed. Kyle aso liked
that he could compl ete short assessments on his phone and got
into the habit of doing this on his commute home from work
when he had a few minutes to spare. Similarly, Dr. Davis
appreciated the symptom-tracking feature, which let both her
and her patient easily see how he was doing symptom-wise
(Figure 2). In the session analytics reports, Dr. Davis also
observed an improvement in the therapeutic alliance: She was
ableto incorporate more open-ended questions, Kyle was more
receptive of her questions and comments, and their speech rate
was more in sync with one another (Figure 1).
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Figure2. Patient self-monitoring datagraphed on the Eleos platform. GAD-7: Generalized Anxiety Disorder-7; PHQ-9: Patient Health Questionnaire-9.

— PHQ-9

5ession 1 Session 2 Session3 Sessond Session

After 10 sessions, Kylewas not only feeling less depressed and
anxious but was also receiving praise from his coworkers and
his boss. He was able to strengthen his friendships and practice
new skillsfor boundary-setting and interpersonal effectiveness.
As treatment termination neared, the last sessions focused on
brainstorming strategies for maintaining his progress,
particularly since the workload at his company continued to
increase.

Conclusions

Psychological interventions for mental disorders were found
effectivein numerousresearch trials. However, gapsin training,
availability, access, dissemination, and cost impede the
successful delivery of these interventions [46]. These are
enhanced by privacy and data storage regulations, which are
key for maintaining clients rights and trust [47]. The
ever-growing demand for mental health care requires optimizing
clinician decision-making using data collected passively [48].
Our goal was to highlight key issues for optimizing available
mental health services and to demonstrate how a therapeutic
intelligence platform can support this process.

This paper presents a novel approach to collecting
comprehensive data on treatment progress. Theimplementation
of ML models and Al in behaviora health care is a rapidly
moving and innovative field, with the potential to significantly
improve screening and clinical outcomes[49,50]. Accurate data
can provide more information about the patient and can be
translated into clinical decisions faster. Experts strive to base
their decisions on data. Primary physicians, heart surgeons,
physiotherapists, and other health professionals all function
better when they review the patient's most recent tests and
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laboratory results prior to the appointment. Therefore, using
real-time data is equally important in enhancing the work of
mental health professionals[51]. Technologiesthat are scalable,
cost-effective, and that enhance quality without burden can help
therapists harness their efforts into providing more effective
interventionswith increased fiddlity to data-informed treatments.
Setting out clear performance targetsin the training, provision,
and implementation of evidence-enhanced treatmentswill enable
health care services to continually improve. Nondisruptive
measures are poised to ensure nearly effortless data collection,
and innovative methods that inform clinicians and other
stakeholders of the patient’s progresswill likely maketreatments
more relevant and engaging [52].

Some cavesatsto the model described here should be mentioned.
The Eleos platform was illustrated through its use in an
outpatient setting, with a client who was relatively high
functioning and a therapist that was tech-savvy and interested
inusing novel digital programs. Usability testing, user reviews,
and long-term engagement with any product are key to realizing
the practicality and helpfulness of new tools over time [53].
Further, evidence from more case reports, randomized controlled
trials, and meta-analysesis needed to render these technologies
pertinent, empirically supported, and easily applied in clinical
settings.

The effective implementation of mental health care requires
new approaches for devel oping, implementing, and evaluating
interventions. A person-centered approach that capitalizes on
greater data insights will certainly enhance the therapeutic
process. Technology can help make efforts in this direction
scalable and more efficient, thereby increasing the effects of
behavioral interventions and reducing the burden of mental
health problems worldwide.
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