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Abstract

Background: The collaborative care model is awell-established system of behavioral health care within primary care settings.
Thereispotential for mobile health (mHealth) technol ogy to augment collaborative behavioral health carein primary care settings,
thereby improving scalability, efficiency, and clinical outcomes.

Objective: We aimed to assess the feasibility of engaging with and the preliminary clinical outcomes of an mHealth platform
that was used to augment an existing collaborative care program in primary care settings.

Methods. We performed alongitudinal, single-arm feasibility study of an mHealth platform that was used to augment collaborative
care. A tota of 3 behavioral health care managers, who were responsible for coordinating disease management in 6 primary care
practices, encouraged participantsto use a mobile app to augment the collaborative model of behavioral health care. The mHealth
platform’s functions included asynchronous chats with the behavioral health care managers, depression self-report assessments,
and psychoeducational content. The primary outcome was the feasibility of engagement, which was based on the number and
type of participant-generated actions that were completed in the app. The primary clinical end point was a comparison of the
baseline and final assessments of the Patient Health Questionnaire-9.

Results: Of the 245 individuals who were referred by their primary care provider for behavioral health services, 89 (36.3%)
consented to app-augmented behavioral health care. Only 12% (11/89) never engaged with the app during the study period. Across
all participants, we observed amedian engagement of 7 (IQR 12; mean 10.4; range 0-130) actionsin the app (participants: n=78).
The chat function was the most popular, followed by psychoeducational content and assessments. The subgroup analysisrevealed
no significant differences in app usage by age (P=.42) or sex (P=.84). The clinical improvement rate in our sample was 73%
(32/44), athough follow-up assessments were only available for 49% (44/89) of participants.

Conclusions: Our preliminary findings indicate the moderate feasibility of using mHealth technology to augment behavioral
health carein primary care settings. The results of this study are applicabl e to improving the design and implementation of mobile
apps in collaborative care.

(JMIR Form Res 2022;6(7):€36021) doi:10.2196/36021
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https:/formative.jmir.org/2022/7/€36021 JMIR Form Res 2022 | vol. 6 | iss. 7 |€36021 | p.8
(page number not for citation purposes)


mailto:kmoon2@northwell.edu
http://dx.doi.org/10.2196/36021
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Introduction

Background

The reach of behavioral hedth services is insufficient for
meeting the needs of the population [1,2]. The collaborative
care model (CoCM) is aframework that attempts to meet this
vast need for behavioral health services by embedding these
servicesin primary care settings[3]. The CoCM is a system of
outcome-driven, stepwise care for systematically identifying
individualswho would benefit from behavioral health treatment
and supporting primary care clinicians in their management.
The model has been adapted by many health systems since its
introduction in the 1990s and is considered best practice [4-6].
Unfortunately, there are challenges that limit the scalability of
the CoCM, including financial and operational barriers [7,8].
Innovative approaches are needed to support these existing
models of behavioral health care [9].

There is emerging evidence that digital and mobile health
(mHealth) technol ogies have the potential to improve the reach
of the CoCM [9-12]. Given the near ubiquity of smartphones
with app capabilities, health systemsareincreasingly interested
in understanding whether these tools can be harnessed to further
extend collaborative care[13,14]. There are several meaningful
ways that mobile apps could be used to augment collaborative
care. The CoCM relies strongly on ameasurement-based system
of care in which validated clinical assessments (eg, the Patient
Health Questionnaire-9 [PHQ-9]) are regularly collected to
assess clinical responses [15]. mHealth platforms could help
decrease care providers’ workload by automating the collection
of these measures [12,13]. Apps could also support clinical
decision-making by collecting clinical information more
frequently than what is currently possible [10]. Moreover, apps
could facilitate more frequent communication between patients
and care providers[16,17]. Finally, apps can act asrepositories
for educational materials and self-guided modulesfor reinforcing
concepts that are learned in therapy and promoting patient
engagement [13,18-20]. All of these factors have the potential
to increase patient engagement in care and, eventually, result
inimproved clinical outcomes.

Despite the theoretical benefits of app-augmented collaborative
care, relatively littleis still known about the feasibility of app
usage in collaborative care. It is unknown whether patients in
collaborative care settings are likely to use apps, what features
of mobile apps are the most beneficia in this setting, and what
patient population(s) may be the most likely to benefit from
app-augmented collaborative care [11]. For example, in the
broader literature on mHealth, there is concern that older
individuals may be less familiar with technology and may
therefore be less inclined to engage with it [21]; however, this
has not been systematically examined, to our knowledge, inthe
collaborative care setting. The limited existing studies suggest
that overall, app usage among patientsin collaborative care can
bevariable[9,12]. Understanding app usageis applicableto the
optimization of mHealth platform interventions and their
implementation in collaborative care [22]. If known, this
information could lay the groundwork for improving thedesign
and implementation of mobile appsin collaborative care.

https://formative.jmir.org/2022/7/e36021
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Objectives

This study describes a feasibility study of the Valera Health
mobile platform and app (Valera Health Inc), which was used
to augment collaborative care within primary care practicesin
alarge health care system. Our primary aim was to assess the
feasibility of app usage, which was measured based on
engagement. A secondary outcome was preliminary clinical
improvement in depression scores.

Methods

Ethics Approval

The study methods were approved by the Institutional Review
Board of Northwell Health (approval number: 20-0545-NH).
Informed consent was not sought dueto the retrospective nature
of the study.

Study Overview

This was a retrospective review of a longitudinal, single-arm
implementation initiative wherein individualswho werereferred
to the collaborative care program by their primary care providers
(PCPs) were invited to participate in app-augmented
collaborative care by the behavioral health care manager
(BHCM). Individuals who were qualified to participate and
agreed to do so were asked to download the Vaera Health
mobile app. Participants were told to use the app to complete
in-app PHQ-9 measures, which were sent by the BHCM at
preset monthly interval s, communicate with the BHCM through
asynchronous chats as needed; and access the psychoeducational
content in the app. Participants also experienced al usual
collaborative careinterventions, as described in the Sudy Setting
section, including office visits and tel ephone contacts with the
BHCM, short-term psychotherapy, care coordination, psychiatric
case reviews, follow-ups with their PCPs as indicated, and the
prescription of recommended psychiatric medications if
indicated. PHQ-9 assessments were able to be completed
through the app or on paper during office visitswith the BHCM.
For our primary outcome—feasibility—usage data on the
number of user actions that were completed in the app were
recorded by the app throughout the participation period. For
our secondary outcome—clinical improvement—baseline and
final PHQ-9 scores were compared.

Study Setting

The study was conducted in a large, primarily suburban,
academic health care system with multiple affiliated primary
care practices. The primary care practices that were involved
inthisstudy provide behavioral health servicesthrough asystem
that was modeled after the CoCM introduced in the Improving
Mood—Providing Access to Collaborative Treatment trial [6].
Briefly, in this model, patients presenting for routine primary
care are systematically screened for depression by their PCPs
using the PHQ-9—atool that has been validated for this purpose
[23]. Patients who screen positive on the instrument and/or, in
the opinion of the PCP, display clinical features that are
concerning for a behavioral health disorder are referred to a
BHCM who is physically embedded in the clinic. The BHCM
maintains a registry of patients, tracks outcomes via serial
PHQ-9 assessments, provides time-limited psychotherapy,
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coordinates referrals to continued treatment and/or a higher
level of care when necessary, and liaiseswith a psychiatrist who
provides remote supervison to multiple BHCMs.
Psychopharmacol ogic recommendations are relayed to the PCPR,
who remains the prescriber and clinician of record.

Recruitment

Recruitment was planned in 2 phases. The first phase lasted
from November 2018 to June 2019 and included 1 primary care
practice with 1 BHCM. A total of 5 additional practices and 2
BHCMs were added in phase 2, which lasted from November
2019 to March 2020. There were no differences in procedures
between the two phases except for the number of clinics and
BHCMs involved. Patients who were referred to the
collaborative care program were invited to participate in
app-augmented collaborative care by the BHCM during initial
appointments. During recruitment at theinitial visits, theBHCM
guided the participantsthrough the process of downloading and
using the app, answered any initial questions, and provided
written instructions on the use of the app. After theinitial visits,
the BHCM was available by phone to troubleshoot the app as
needed. Recruitment was halted in March 2020 when the social
distancing measures that were required to prevent the spread of
COVID-19 in New York resulted in the remote provision of
ambulatory behavioral health services.

Individuals who declined to participate or were excluded
received usua collaborative care, including primary care and
behavioral health services. Those who agreed to participate
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received usual collaborative care, as described above, with the
Valera Health mobile app as augmentation.

Individuals were included if they were adults with a diagnosis
of depression or anxiety. Individualswere also excluded if they
did not speak English or had severe mental illnesses, suicidal
or violent ideation, or substance abuse disorders. Also excluded
were children and individualswho required areferral to ahigher
level of care or continued treatment after the completion of the
program.

Participation flow isillustrated by Figure 1. Between November
2019 and March 2020, atotal of 245 individuals were referred
by their PCPs to the collaborative care program for behavioral
health services. Further, 58% (n=142) of these patients were
eligible for and were recruited to participate in our study using
the Valera Health maobile app (Figure 2), and 62.7% (89/142)
of recruited patients consented to participate; 34 consented
during the first phase of piloting the VValera Health mobile app,
and 55 consented during the second phase. The time required
to train patientsin the use of the app was abarrier to recruitment
among asizable minority of individualsin thetarget population
(38/245, 15.5%; Figure 1). In addition, aportion of our eligible
patient population was unable to participate due to technical
barriers (22/142,15.5%; Figure 1). Further, 7 individuals
declined to participate due to privacy concerns (Figure 1).
Participants were mostly female (60/89, 67%) and middle-aged
(mean 38.6, SD 14 years). Participants were enrolled in the
study for an average of 22 weeks.

Figure 1. Theflow of patient participation in the VValera Health maobile app pilot for behavioral health.

Target Population (N=245)

Excluded (N=103)

Diagnoses exclusion (n=38)

Intake time constraint (n=38)
Language barrier (n=17)

Recruited,/Eligible (N=142)

Other (n=10)

Declined (N=53)

Not interested (n=24)

Privacy concerns (n=7)

Consented (N=89)

Technical barriers (n=22)
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Figure 2. The patient user interface of and the experience on the Valera Health app.

Iy thie st e rdnrtes, youlll b asked to il
aiat a quiesticnnasee that i part of your medical
treatrment. Please choose one answer for each

quastion asked

Orver thee Last 7 weeks, how aften have you been
bptheved by tha following problemns?

B Requen apponbtment fnom the clinie

% Call crisis hotline

'-‘ Text criges haotline

Intervention

The Vaera Health mobile app is an English-language secure
platform with several functionalities. Figure 2 shows screenshots
of theapp. Firgt, the app automatically sends PHQ-9 assessments
to participantsat monthly intervalsthat are preset by the BHCM.
Second, the app alows for secure asynchronous messaging
between participants and the BHCM. BHCMs typicaly
responded to chat messages from participantswithin 1 business
day. The app aso contains psychoeducational content. This
content includes written material about common behavioral
health conditions such as depression and anxiety, education
about treatments like medication and psychotherapy,
instructional guides on topics such as mindfulness, and video
and audio clips on these topics. The BHCM had the option of
prompting the participantsto access psychoeducational content
that wasrelevant to the participants' careviathe app. The Valera
Health app was not integrated into the el ectronic health record
(EHR). Relevant clinical information from the app, such as
PHQ-9 scores, was documented into the EHR by the BHCM.

Outcomes

We assessed the feasibility of the mHealth intervention by
investigating engagement with the app and improvement in
clinical outcomes. The primary outcome—the feasibility of
engagement—was assessed based on app usage, which was
measured as the number of participant-generated actions
completed in the app. Possible participant-generated actions
were (1) the in-app completion of PHQ-9 assessments, (2) the
sending of a chat message, or (3) the accessing of in-app
psychoeducational material. App usage was monitored
throughout the study by the Valera Health app. Engagement
was stratified by age and sex. A secondary outcomewasclinical
improvement, which we defined as afinal PHQ-9 score of less
than 10 or a greater than 50% reduction in PHQ-9 scores.

https:/formative.jmir.org/2022/7/€36021
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Baseline PHQ-9 scores were assessed during intake by the
BHCM. Thefinal PHQ-9 scoreswerethe last onesrecorded for
the participants and were extracted from the EHR. Any PHQ-9
assessment, whether it was completed through the app or on
paper during office visits with the BHCM, was considered in
the analysis of clinical improvement.

Data Analysis

Data were analyzed by using Microsoft Excel, and an a of .05
was set asthe apriori level of significance. Simple descriptive
statistics of app usage were used to report on feasibility and
engagement metrics. A Kruskal-Wallisequality-of-populations
rank test of median differencesin total mobile app actions was
used to analyze differences in app usage between age and sex
groups. For our secondary outcome—clinical improvement—a
2-tailed, 2-sample Welch t test with unequal varianceswas used
to analyze the difference between baseline and follow-up PHQ-9
Sscores.

Results

Table 1 describes the brief demographic and engagement
characteristics of participants. Only 12% (11/89) never engaged
with theapp during thetrial. Acrossall participants, we observed
amedian engagement of 7 (IQR 12; mean 10.4; range 0-130)
actions in the app. At least 1 action in the mobile app was
completed by 87% (78/89) of participants. Psychoeducational
content was reviewed by 75% (67/89) of participants (number
of articles reviewed: median 2, IQR 4; range 0-18). Chat
messages were sent by 62% (55/89) of participants. Participants
sent amedian of 1 (IQR 5; range 0-115) chat message used for
either scheduling an appointment or reporting symptoms.

A baseline PHQ-9 score was reported for 97% (86/89) of study
participants. However, follow-up PHQ-9 assessments were
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available only for 49% (44/89) of participants. PHQ-9 scores
improved from baseline to follow-up for 73% (32/44) of
participants for whom we had baseline and follow-up PHQ-9
scores (n=44). The percentages of participants with improved
PHQ-9 scores were not different by sex (P=.53) or age groups
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(18-35, 36-55, and =56 years. P=.90), although as previously
noted, the sample of participantswith recorded follow-up PHQ-9
scoreswas notably smaller than the sample of participantswith
baseline PHQ-9 scores.

Table 1. Demographic and engagement characteristics of behavioral health patients who participated in the Val era Health maobile app study (N=89).

Velue, n (%) Age(years),  Basdine PHQ-9%score,  Follow-up PHQ-9 Pvalue®  Total mobileappac-  pyg et
mean (SD) mean (SD)b score, mean (SD)° tions, median (IQR)
Total 89 (100) 386(145  115(5.3) 8.6 (4.6) .002 7(12) N/AT
Sex .84
Female 60 (67) 38.4(146) 115(5.3) 9.0 (4.8) .03 6.5(12)
Male 29(33) 39.1(146) 11.7(5.5) 7.5(3.9) 01 8(11)
Age (years) 42
18-35 44 (519) N/A 11.8(5.1) 8.7 (4.0) 01 8 (14)
36-55 31 (369) N/A 11.1 (4.9) 8.3(5.9) 13 6(9)
>55 12 (149) N/A 117 (7.2) 8.9(4.3) 29 5.5 (11.5)
3PHQ-9: Patient Health Questionnaire-9.
Pn=g6.
Ch=44.

da 2-sample Welch t test with unequal variances between baseline and follow-up PHQ-9 scores.
€A Kruskal-Wallis equality-of-populations rank test of median differencesin the total mobile app actions.

N/A: not applicable.
9The denominator for this percentageis 87.

Discussion

Principal Findings

This study reports on the evaluation of one of the first
implementations of mobile app—augmented care within a
collaborative care program. The overarching purpose of this
feasibility study was to understand whether patients in
collaborative care are likely to participate in app-augmented
care, what features of the app are used, and whether
demographic differences exist among app usersin this context.
Overall, our results indicate the acceptability and feasibility of
app usage; the overwhelming majority of participants (78/89,
87%) used the app at least once, and a modest median of 7
actions were completed in the app. Encouragingly, al of the
features of the app were used at similar rates. In particular, the
psychoeducational materials and chat feature were both popular
functions, suggesting that the app may indeed act to reinforce
the conceptsthat arelearned during clinical encountersand can
enhance communication between patients and care providers
as postulated in the literature [13]. There was no significant
differencein app usage by age group (P=.42). Finally, we were
encouraged by thefinding that privacy—aconcern in the broader
literature surrounding app usage—was an infrequent cause for
declining to participate (n=7) in our study, further suggesting
acceptability [24,25].

With regard to our secondary outcome, the preliminary clinical
outcomes of app-augmented carein this study were encouraging,
with 73% (32/44) of participants for whom follow-up PHQ-9

https://formative.jmir.org/2022/7/e36021

data were available experiencing improvements (n=44). Our
findings on clinical outcomes are limited by the considerable
drop-off in the number of participants who completed a
follow-up PHQ-9 assessment. The reasons for such decreases
are not completely known and include app attrition, which is
consistent with previous literature showing that attrition is a
challenge to theimplementation of mobile technologies[12,26].
The missing data also introduced bias into the study, as the
population of participants who did not complete follow-up
assessments may not be random.

Implications

Our findings reveal several issues that deserve consideration
and optimization prior to subsequent implementation efforts.
First, despite the prevalence of smartphones, anontrivial portion
of our eligible patient population was unable to participate due
to technical barriers (22/142, 15.5%). In addition, the time
required to train patients in the use of the app was a barrier to
recruitment among asizable minority of individualsin the target
population (38/245, 15.5%). To address these issues, previous
literature has postulated the need for a digital health
navigator—a new team member with expertise in digital and
mobile strategies who can help educate patients on the use of
these tools, thereby reducing the burden among staff who may
lack this expertise and have insufficient time to address these
topics during appointments|14,27,28]. Digital health navigators
can be instrumental to training staff in rapidly developing
competencies for mHealth [29]. The CoCM, which already
operatesin aframework of interdisciplinary collaboration, may
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be uniquely suited to the adoption of the digital health navigator
rolein the future.

Second, futureimplementation efforts should carefully consider
measures for mitigating the potential unintended negative
consequences of app use. For example, the chat function could
give participants the perception of continuous access to the
clinician. Though most participants in our study used the chat
a moderate amount of times, there was substantial variability,
with some participants sending more than 100 messages. Care
provider burnout is a concern in the face of such significant
increasesin patient communication. The futureimplementation
of thisand similar technol ogies would benefit from integration
with existing health information systems and care provider
workflows to better support care provider decision-making.

Finally, while our results indicate preliminary evidence that
patients arewilling to participate in app-augmented collaborative
care, there exist many opportunities for the optimization of
engagement. For example, our intervention allowed the BHCM
to nudge patients to engage with psychoeducational materials.
Higher engagement can potentially be achieved by personalizing
technology to deliver the right content in the right amount and
at the right time [11,30,31]. Future research should identify
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pathways for personalization and investigate its effects on
engagement and clinical improvement.

Limitations

Our study has severa limitations. First, qualitative data for
contextualizing findings were not systematically collected asa
part of this study. Second, the experiences of the BHCMswere
also not systematically evaluated. This study examined app
usage among participants, which was stratified by age and sex;
however, other demographic factors of potential interest, such
as race, ethnicity, insurance status, were not tracked. Finally,
thiswas afeasibility study; thus, conclusionsare limited by the
lack of a control group and the unknown characteristics of
nonparticipants. Future research should employ a rigorous
clinical tria involving patient and/or clinic randomization to
evauate clinical effectiveness.

Conclusions

In conclusion, our preliminary findings indicate the moderate
feasibility of using mHealth technology to augment behavioral
health care in primary care settings. The results of this study
are applicable to improving the design and implementation of
mobile apps in collaborative care.
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Abstract

Background: Although cardiometabolic diseases are leading causes of morbidity and mortality in the United States, computerized
tools for risk assessment of cardiometabolic disease are rarely integral components of primary care practice. Embedding
cardiometabolic disease staging systems (CMDS) into computerized clinical decision support systems (CDSS) may assist with
identifying and treating patients at greatest risk for devel oping cardiometabolic disease.

Objective: Thisstudy aimed to explorethe current approach to medical management of obesity and the need for CMDS designed
to aid medical management of people living with obesity, at risk of being obese, or diabetic at the point of care.

Methods: Using ageneral inductive approach, this qualitative research study was guided by an interpretive epistemology. The
method included semistructured, in-depth interviewswith primary care providers (PCPs) from university-based community health
clinics. The literature informed the interview protocol and included questions on PCPs' experiences and the need for a tool to
improve their ability to manage and prevent complications from overweight and obesity.

Results:. PCPs (N=10) described their current approaches and emphasized behavioral treatments consisting of combined diet,
physical activity, and behavior therapy as the first line of treatment for people who were overweight or obese. Results suggest
that beneficial features of CDSS include (1) clinically relevant and customizable support, (2) provision of a comprehensive
medical summary with trends, (3) availahility of patient education materials and community resources, and (4) simplicity and
ease of navigation.

Conclusions: Implementation of a CMDS viaa CDSS could enable PCPs to conduct comprehensive cardiometabolic disease
risk assessments, supporting clinical management of overweight, obesity, and diabetes. Results from this study provide unique
insights to devel opers and researchers by identifying areas for design optimization, improved end user experience, and successful
adoption of the CDSS.

(IMIR Form Res 2022;6(7):€37456) doi:10.2196/37456
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cardiometabolic disease staging system; risk assessment; cardiometabolic disease; clinical decision support system; primary care;
obesity; overweight; medical management
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Introduction

Cardiometabolic diseases are leading causes of morbidity and
mortality inthe United States, including awide array of diseases,
typically beginning with insulin resistance and progressing later
into a cluster of conditions that increase the risk of type 2
diabetes, stroke, and cardiovascular disease [1,2]. Being

overweight (BMI 225 kg/m?) is associated with double the risk
of developing cardiometabolic multimorbidity, while having

mild and severe obesity (BMI =30 kg/m?) increases the risk 4
and 10 times, respectively [3]. However, current diagnostic
categories that are based on standard BMI ranges defining
overweight and obesity have high specificity but low sensitivity
for identifying insulin resistance and cardiometabolic disease
[4]. For example, with the current diagnostic categories, some
individuals with overweight and obesity might not have
cardiometabolic risk factorsand may exhibit low rates of future
diabetes and cardiovascular-related mortality; alternatively,
some individuals who do not meet criteriafor either metabolic
syndrome or prediabetes exhibit risk of future diabetes[4]. Thus,
risk assessments for cardiometabolic disease with greater
sensitivity should be an integral component of medical practice,
with tools to evaluate preventive and therapeutic options in
patients at greatest risk for developing disease. Currently, there

Table 1. The cardiometabolic disease staging (CMDS) system.

Karabukayeva et al

is no stratification of the population by level of obesity-related
disease and mortality risk [5].

An estimated 42.5% of US adults aged 20 years and older are
living with obesity, including 9.0% with severe obesity, and
another 31.1% are overweight [6]. Becausethisgroupisat high
risk of developing diabetes and other obesity-related
complications, thereis aneed for risk stratification approaches
to identify early those at highest risk and identify weight loss
programs with appropriate treatment intensity. To provide
appropriate medical management of obesity and facilitate the
diabetes risk assessment of people with excess adiposity, a
comprehensive staging system that establishes 5 stages of
cardiometabolic disease risk—the cardiometabolic disease
staging system (CMDS)—was developed [7,8]. This validated
staging system is based on Adult Treatment Panel 111 metabolic
syndromerisk factorsand includeswaist circumference, systolic
and diastolic blood pressures, fasting and 2-hour blood glucose
levels, triglycerides, and high-density lipoprotein cholesterol
(HDL-C; Table 1) [4]. The purpose of this system is to help
clinicians select treatment modality and intensity in the
management of cardiometabolic diseaseswhile balancing benefit
and risk. Evidence demonstratesthe CM DS has higher predictive
and discriminative ability compared with other systems and
relies on data typically collected during primary care visits,
thus, it is more feasible to integrate into busy workflows of
primary care providers (PCPs) [5].

Stage Descriptor Criteria
Stage0 Metabolicaly healthy No risk factors
Stagel Oneortworisk factors Havel or 2 of the following risk factors:
1. Highwaist circumference (=112 cm in men and =88 cm in women)
2. Elevated blood pressure (systolic =130 mm Hg and/or diastolic =85 mm Hg) or on antihypertensive medi-
cation
3. Reduced serum HDL-C? (<1.0 mmol/L or 40 mg/dL in men; <1.3 mmol/L or 50 mg/dL in women) or on
medication
4. Elevated fasting serum triglycerides (=1.7 mmol/L or 150 mg/dL) or on medication
Stage2 Metabolic syndromeor  Have only 1 of the following 3 conditionsin isolation:
prediabetes 1. Metabolic syndrome based on 3 or more of 4 risk factors: high waist circumference, elevated blood pressure,
reduced HDL-C, and elevated triglycerides
2. Impaired fasting glucose (IFG; fasting glucose 5.6 mmol/L or 100 mg/dL)
3. Impaired glucose tolerance (IGT; 2-h glucose =7.8 mmol/L or 140 mg/dL)
Stage3 Metabolicsyndrome+  Have any 2 of the following 3 conditions:
prediabetes 1. Metabolic syndrome
2. IFG
3. IGT
Stage4  TopMP and/or CVDS Have T2DM and/or CVD:

1. T2DM (fasting glucose =126 mg/dL or 2-h glucose =200 mg/dL or on antidiabetic therapy)
2. Active CVD (angina pectoris or status post a CVD event such as acute coronary artery syndrome, stent
placement, coronary artery bypass, thrombotic stroke, nontraumatic amputation due to periphera vascular

disease)

8HDL-C: high-density lipoprotein cholesterol.
br2DM: type 2 diabetes mellitus.
¢CVD: cardiovascular disease.
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Vigilance in the management of modifiable risk factors is
critical, given that people with overweight and obesity are at
increased cardiovascular risk. Primary care settings, asfamiliar
and accessible clinical venues for patients, are well positioned
to screen people with overweight and obesity and recommend
appropriate weight losstreatment plansto prevent complications
and weight progression. Many studies found that the largest
weight losses were achieved with high-intensity counseling by
PCPs and referral of interested individuals to appropriate
interventions [9-13]. However, a study of a nationally
representative sample of adults aged 35 years and older found
that, despite more adults reported being screened for obesity
(78.6%) and of those screened, nearly 40% had a BMI of 30

kg/m? or higher (39.2%), only slightly more than one-half
(53.5%) of obese adults screened reported receiving counseling
about weight management [14]. Furthermore, BMI is the most
preferred screening tool, though literature indicatesit could be
apoor indicator of cardiovascular disease and overall mortality
risk [7,15]. Research finds BMI is not agood index of viscera
fat, which is the basis of metabolic disorders associated with
increased cardiovascular risk, whereas waist circumference
might be superior asarisk assessment tool [16]. PCP-indicated
practice improvements, helpful in treating and managing
overweight and obesity, include better tools for early
identification of risk and preventive treatment for those with
multiple risk factors [11].

Providing CMDS to PCPs via computerized clinical decision
support systems (CDSS) may assist in stratifying the population

Figure 1. Conceptua model for system analysis and design.

Karabukayeva et al

by obesity-related disease risk and targeting those patients who
are at greater risk for obesity-related complications. To the
authors' knowledge, this would be the first electronic health
record-integrated CDSS that would incorporate CMDS. Despite
literature indicating CDSS may have a positive impact on
provider performance and patient outcomes[17], evidence also
indicates that CDSS rarely reach their full potential [18]. As
with any innovation, user acceptance and integration within the
clinical workflow are critical for successful uptake and routine
use[19].

System analysis and design involve the process of planning,
analyzing, designing, developing, implementing, and
maintaining systems. A user-centered approach focusing onthe
user experience necessitates coordinated rel ationships between
the system specialists, designers, and developers and the
nonspecialists and users with outcomes knowledge. The system
development life cycle, when combined with the user experience
life cycle, allows for that coordination to occur and has been
shown to lead to better system adoption [20]. Figure Lillustrates
our conceptual model for system analysis and design of the
CMDS. This paper reports on the first 3 phases of each cycle:
(1) plan and define, (2) analyze and research, and (3) design.
Assuch, with theaim of involving users at key milestone stages
of system devel opment, this study explored the current approach
to management of overweight and obesity and a need for the
CMDS system at the point of care to facilitate specificity in
treatment modalities.

Software
Development
Life Cycle

User
Experience
Life Cycle

[ Plan ]- -[ Define l
[ ﬁma]yze ]-7-[ Research ]
De;ign H Design
Methods Sampling

To ensure we adhered to qualitative reporting standards, we
followed the 32-time consolidated criteria for reporting
qualitative studies (COREQ) checklist (Multimedia Appendix
1).

https://formative.jmir.org/2022/7/e37456

Participant recruitment used convenience sampling where the
research team coordinated with the medical director for primary
care of a large academic medical center in the southeastern
United States. Recruitment emails to potential candidates
indicated the study purpose and invited participation. The
number of participants was determined to be sufficient when
saturation was reached (N=10) [21]. All participants were
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provided with a US $100 gift card. The present study is a
foundation for ongoing research aimed at developing and
implementing a CDSS based on the CMDS.

Data Collection

From August 2020 to January 2021, 10 semistructured
interviews were conducted by 2 research team members,
consisting of the principal investigator (TM; male) and a
graduate research assistant (AK; female). Two senior femae
researchers (AH and SF) with training in qualitative interviewing
provided guidance and supervision. The interviewers did not
have prior relationships with the participants. Only the
interviewers and participantswere present during data collection.
The duration of the interviews varied between 30 minutes and
45 minutes and were conducted viaacollaborative, cloud-based
videoconferencing service at a mutually agreed-upon time.
Interviews were transcribed verbatim by a commercia
transcription company. The interview guide was informed by
the literature review and included questions designed to (1)
understand how PCPs manage overweight and obesity and
facilitate prevention and management of diabetes and
cardiovascular disease risk during astandard primary care visit
and (2) explore PCP needs for CMDS and preferences for a
CDSS (Multimedia Appendix 2). Broad, open-ended questions
along with permissive prompts were used to facilitate each
semistructured interview. Prior to conducting interviews, the
semistructured interview guide was pilot tested with several
providers to ensure questions were clear, generated in-depth
discussion, were acceptable to participants, and resulted in
usable information. Feedback from pilot testing was used to
modify the wording, content, and order of the interview
questions.

Ethical Considerations

All investigations were conducted in conformity with ethical
principles of research. Consent for participation and interview
recording was obtained verbally before each interview. This
study was determined to be exempt by the University of
Alabama at Birmingham Institutional Review Board (IRB
Protocol Number 300003559).

https://formative.jmir.org/2022/7/e37456

Karabukayeva et al

Data Analysis

Transcribed interviews were coded using an inductive thematic
analysis approach with NVivo 12 Plus (QSR International,
Melbourne, Australia). To increase reliability and reduce bias,
all transcriptswere coded by 2 team members (AK and JA) with
expertise in thematic analysis [22,23]. The analysis consisted
of 2 phases. codebook development and codebook refinement.
First, during open coding, coders examined an initial set of
transcripts for categories (processes or events that share an
attribute) of information related to our research questions. The
second phase of our analysisfocused on comparing and applying
our initial codes to both existing and new data generated from
subsequent interviews. This constant comparative analysis[24]
across data setsallowed merging and clarifying codes. Following
theinitial coding process, research team members (AK and JA)
discussed questions and discrepancies until 95% agreement was
reached. Then, coders identified key points and recurring
categories and themes that were central to the experience
described by the participants. The process consisted of both
coders dividing the text into semantic segments, labelling the
segments with codes, together examining the codes for overlap
and redundancy, and aggregating these codes into broader
categories and themes [25].

Results

Sample Characteristics and Suggestions

We recruited 10 PCPs (7 physicians and 3 certified registered
nurse practitioners) with practice experience ranging from 3
years to 43 years, with a mean of 12.2 years. Out of 10
respondents, 4 were male, and 6 werefemale. Themost common
practice-based barriersincluded lack of time and knowledge of
resources, including access to evidence-based medical models
and affordable community options. Considering the results of
this study, 4 factors emerged as important for consideration in
the development of a CDSS for metabolic conditions: (1)
clinicaly relevant and customizable information delivery, (2)
provision of comprehensive medical summary with trends, (3)
availability of patient education materials and community
resources, and (4) simplicity and ease of navigation. Table 2
describes the key suggestions voiced by the PCPs for future
design of the CDSS to be successfully adopted.
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Table 2. Suggestions from primary care providers regarding preferrable clinical decision support system features.

Suggestions

Quotes

Speed of the information technology

Synthesis of available information

Fit in the workflow

User-friendly with minimalist design

Flexibility

Justification of treatment based on guidelines

“The other thing would be — does it run efficient? There are parts of Cerner that literally if you
click the button, you're going be sitting there for 2 minutes just waiting, waiting, and waiting.”
[Primary care physician, male]

“1 think what would be good isif you had a piece of software that could extract that [lab] data out
of the record. And then you could click on a button at the top of the record, and it said ‘ weight
management’. If you click, it would have drop down algorithm and it was connected to the orders.”
[Primary care physician, male]

“So, whatever you come up with has to be something that's integrated and uses the data that’s
there, and gives you immediate feedback. It can’t be something that takes three minutes to enter
the data”” [Primary care physician, male]

“So, ideally something self-contained, within the same page gives me kind of risk information and
recommendations based of that, especially if it could be set up such that off of that page, | could
directly order things. That would be amazing.” [Primary care physician, female]

“I think you definitely need to maintain the ability to customize or edit because, again, these are
just sort of recommendations and sort of a part of the picture that the risk calculator gives you,
but, you know, aslong as you know, you could sort of edit to customize and individualize to a
patient.” [Primary care physician, female]

“1f there was something to standardi ze [management of] obesity and would give you aquantifiable
number that puts them at a higher risk factor. So, if there was something that took in more either

genetic versus biological markers that could be influential, | think that would be very useful and

something that we would definitely want to implement and make it more of a standardization and
not just an extra research tool.” [Primary care physician, male]

Current Management Practice of Obesity in PCP
Clinics
Focus Not on Prevention But on Comorbidities

Almost all respondents reported that a significant portion of
their patient populations was overweight, and they also noted
that about 60% to 70% of patients had hypertension, diabetes,
or other comorbidities. Even young populations presenting to
primary caretended to have elevated BMIs or abnormal glucose
levels. However, the respondents noted that they gave priority
to management of the comorbidities rather than focusing on
prevention and management of obesity. Respondents al so noted
they did not routinely use pharmacologic treatments for
overweight or obesity but more to treat comorbidities, such as
hypertension or elevated blood glucose levels.

About 80% of the patients| see are going to have one
of the three: hypertension, diabetes, or obesity; and
probably safeto say 60-70% definitely have all three.
A lot of what I'm seeing is for blood pressure and
diabetes management specifically. [Certified
registered nurse practitioner, female]

| try not to [ prescribe medicing]. | have a fair number
of patients that would like a pill to fix their weight
problem. And sometimes they break me down and |
do [prescribe medicing]. If | prescribe something, an
appetite suppressant to help lose weight, it's under
the premise that it's very short term, no more than
three months. [Internist, female]

Praobably due to the acuity of our patient population,
| feel like by the time people get to us specifically in
the health system we're working under, there are
usually a lot more problems that we're juggling, and
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obesity is always important, but it's probably like
number 10 on thelist of concern. [Certified registered
nurse practitioner, male]

BMI asa Main Diagnostic Measure

According to the respondents, BMI remains the primary tool
for assessing obesity, as it is easy to access, is affordable to
measure, and can conveniently be used to monitor weight
changes. Additionally, participants responded that waist
circumference measurement has not been integrated into routine
practice. Patient risk factors associated with being identified or
diagnosed as overweight or obese by their physician included
higher BMI, family history, lifestyle, and habits. Respondents
noted that they provided metabolic screening depending on
patient’s BMI, including blood glucose and blood lipids levels.

We don't measure it [waist circumference] in our
clinic. We do have the BMI. So, thefirst point is BMI -
this is all | look at because that's what | have
available, and it's just a measure of numbers and the
calculation. So, it's easy. [Internist, femal €]

| look at their medical and family history. Likeif they
have diabetes in the family, then obvioudly that puts
them at a higher risk automatically. Or if they have
family memberswith hypertension. So, family history
is very important for my understanding. [Internist,
female]

Reliance on Lifestyle Modifications

Most of the respondents approaches to weight management
were limited to assessing physical activity and assessing
readinessfor change, dietary habits, and expectations. The most
common recommendations were to increase physical activity
and dietary changes. Interestingly, half (5/10, 50%) of the
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respondents noted they did not have any formalized treatment
plan to manage overweight or obesity and did not follow specific
treatment guidelines. In addition, there was limited use of
external sources of weight management support, with only few
patients being referred to weight loss clinics, mainly due to
limited coverage of services by health insurance companies.
External resources frequently included a nutritionist and a
commercia weight loss program (eg, Weight Watchers).

| do not have sort of very specific treatment
guidelines. I'm not saying I'd be opposed to that. |
just have my own practice at this time. It really will
depend, because I'm trying to gauge a person’s
willingness to change, so | will certainly ask some
typical, open-ended questions about what have they
tried in the past. It really becomes an individualized
approach. [Internist, male]

| would say exclusively exercise and diet. More
recently, | [started] referring patients with BMI 30
or higher with multiple comorbidities to the weight
loss management program. [Primary care physician,
female]

Lack of Knowledge About Referral Optionsin the
Community

Respondents agreed that resources for intense lifestyle
intervention and social support were important for the patients;
however, respondents also noted the lack of knowledge about
referral optionsin the community, including commercial-based
programs. Because of the range in the socioeconomic status of
their patient population, respondents expressed wanting
point-of-care information about various affordable and
convenient options that would be readily accessible and
affordable for patient engagement.

| think there are a ot of resources out there but to be
honest with you, | don’t think that we really know
where the resources are. Everyone, probably, has
their own little list of resourcesthat they use, | think.
[Primary care provider, mal€e]

| don’'t think | necessarily have a good handle on it
[the local resources]. | have certain things that |
would say as a ‘go to’ that are probably out of date
and missing a lot of some of the newer [resources).
[Certified registered nurse practitioner, female]

Lack of Patient Education Literature

One of the challenges voiced by respondents was lack of
appropriate, “meet them where they are” weight management
educational materials accessible for use at the point of care or
after consultation.

Time during a visit is at a premium. In theory, our
visitsare 20 minutes, by the time the patient gets here,
checksin, and triaged, | generally have about seven
minutes out of 20 minutes to see a patient. Maybe a
little bit more, sometimes a little less. [Primary care
physician, male]

The printed materials are not very good that we have
available. They are not very helpful. That is why |
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don't give them out very often. [Primary care
physician, female]

Need for CMDS

Need for a Risk Stratification Tool Embedded | nto the
CDSS

Almost all respondents (9/10, 90%) expressed an interest in
having a CDSS that would incorporate diabetes and
cardiovascular disease risk assessment and, based on the risks,
outline a treatment plan. As respondents noted, the advantage
of using a CDSS would be providing “legitimate justification”
for atreatment plan with an assumption that patients understand
their risk and the reason for the proposed treatment. To the
authors' knowledge, there is no decision support system
available to assist providers in evidence-based weight loss
treatment intensification. There is, however, a diabetes
management protocol that has been developed but is not part
of the electronic health records at thisinstitution.

Currently, | have to pick up my phone, get on my
coronary app and then put all the information. So,
you could see where a tool like this that is
incor porating the coronary risk score would be quite
helpful built within Cerner. If it could even populate
the data that we have with more recent blood
pressure, that would be even more useful. [Primary
care physician, male]

Ideally, it would be something that | could just turn
the computer monitor and show the patient, saying
“ Okay, well, this is why I'm recommending it. Your
Al1Cis5.9, up from 5.6 last year. Your cholesterol is
up, your weight isup. So, thisgivesyou a 17% chance
of diabetes in the next two years. And these are the
steps that we recommend... [Primary care physician,
male]

Diagnostic-Supported CDSS

Respondents noted a need for an CDSS that would consider
diagnostics, such as relevant patient data and lab results. In
addition, respondentsindicated it would be useful to have access
to clinicaly meaningful trends and track risk scores for
complications. A mgjority of respondents manually calculate
various risk scores, such as the 10-year Atherosclerotic
Cardiovascular Disease (ASCVD) risk; therefore, embedding
such a calculator in the CDSS could increase efficiency and
reduce error.

If we had a good algorithm based on BMI and any
potential risk factors that was easy to follow and
implement, with good handouts and appropriate
referral or community resources there, and if we
could collate that information, | think it could be
helpful. [Primary care physician, mal€]

The main risk calculator that | use is the 10-year
cardiovascular risk when I'm trying to decide if
somebody should be on a statin. | just have on my
phoneand | just pull it up when | get their [ patients']
labs back and plug in the numbers. Risk calculator

JMIR Form Res 2022 | vol. 6 | iss. 7 |€37456 | p.21
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

would be hel pful to have [ embedded)] in the computer
aswell. [Primary care physician, femal€]

I ncorporating Evidence-Based Practice

Respondents thought that having a CDSS that incorporates
evidence-based clinical guidelines for management of obesity
or overweight, both medical and behavioral, and that provides
intervention recommendations would standardize and streamline
the care provided and interventions suggested to their patients.
The general ideawas that such a system might help assist with
managing patients with required tests, follow-up appointments,
and preventive care.

| wouldn't say that | could speak for the wholeclinic,
| may just not be getting something that everyone else
is doing. But we would be very open to having a tool
that brings a standardization and also makes sure
you're not overlooking anything and following a best
practice guideline on initial management, and then
also routine follow up. [Internist, femalg]

| think what would be most beneficial is having
suggested treatment plans. It would help me to know
that | amon the right track if | had a treatment plan
that was suggested based upon their [patient] other
chronic co-morbidities and their current A1C results
or current blood sugar trends. [Certified registered
nurse practitioner, female]

Ability to Have Resour cesto Make Referralsand Educate
Patients

Respondents expressed a strong interest in information about
accessible and aff ordabl e resources in the local community for
patients struggling with overweight or obesity. They believed
that it would enhance patient engagement and motivate patients
toward behavior change. In addition, several respondents
suggested that, if the CDSS had the meansto efficiently provide
appropriate educational materials to patients, it could improve
the patient’s participation in their own care;

...having good patient-friendly handout material that
was easy to attach in the patient portal in terms of a
new diet, recommendations based on ADA or other
more popular diets like the DASH (Mediterranean
Diet) or other types of things based on the patient's
history. | do think that would be helpful. [Primary
care physician, female]

Maybe [ CDSY givesyou an option that you can click
on, like option A “ Would this person be interested in
nutritional counseling?”, option B “ Do you want to
print thislist of printouts to give them and present to
themduring your clinic visit?”, or “ Would they want
areferral to weight loss clinic?” | mean, it would be
awesome if we had some way to refer people to some
community resource near them where they could be
contacted and offered some kind of like exercise class
or a way to get into a walk group or something.
[Certified registered nurse practitioner, female]
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Discussion

Principal Findings

In this study, we sought to understand and capture user
requirements for a system that eval uates the stage and severity
of cardiometabolic disease that would be incorporated into a
CDSS. The idea to involve intended users early in the design
process is well supported in the literature [26] and results in
aligning user expectations with the resulting functionality [27].
Currently, the PCPs' approach to management of overweight
and obesity largely focuses on treating comorbidities and
counseling lifestyle modifications such as diet and exercise.
Thereislimited use of medications to combat overweight and
obesity. Although there are existing guidelines for obesity
treatment [28] and related cardiometabolic conditions such as
diabetes [29] and hypertension [30], our respondents were not
consistently using them for diagnosis or treatment purposes.

Comparison With Prior Work

Findings from this study are consistent with agrowing body of
literature on how PCPs manage overweight and obesity, aswell
as on what CDSS features increase likelihood of its uptake.
Turner et a [31] found, among a nationally representative
sample of active health care providers, that (1) knowledge of
physical activity and dietary guidelines was limited and (2)
understanding of the appropriate initiation, intensity, and
duration of pharmacotherapy was often inconsistent with
evidence-based guidelines. Another study found that PCPswere
least likely to say they would prescribe medication or refer a
patient to counseling [32]. Regarding CDSS features, a
systematic review by Groenhof et al [33] found that design and
usability wereimportant drivers behind the success, noting that
information should be displayed all at once and at one glance.
In addition, the lack of insight into the automated computation
and source of information decreased user satisfaction. Further,
the most recent systematic review by Kouri et a [34] identified
important CDSS featuresthat significantly predict uptake, such
as averting the need for provider data entry by mining patient
data from within electronic health record systems to inform
CDsSsS.

Implication for Practice

An important consideration would be providing easy access to
the latest evidence-based clinical standards and protocols by
embedding them in the CDSS. As a first step, CDSS could
include measurement tools to perform a diagnostic evaluation
based on evidence-based guidelines. If currently only BMI is
considered, a more comprehensive evaluation must include
additional measures such as measurement of waist
circumference. Further, for the treatment, the physicians should
be able to obtain clinical decision support by using CDSS to
analyze pertinent information about the patient’s current clinical
condition, including information about medication, lab results,
and treatment compliance. Given support for the CDSS among
our sample, we propose a design of a CDSS that provides
suggestionsfor treating the primary and augmenting medications
with explanations. For the purposes of follow-up, the CDSS
should have reminders to ensure the important considerations
are not overlooked. Moreover, it could aso recommend and
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display when the patient should return for a visit. All entries | mplications for Development

should be automatically ~stored, providing electronic  pog it from this study were used to better understand user
documentatio_n an(_JI record_keepi ng, thus_ providir_19 access to requirements within a parallel system analysis and design
complete patient information. Overal, information about & ¢ amework (see Figure 1), theimportance of which wasto ensure
patient’s demographic characteristics and other clinical records  1a\0ice of the user was adequately and accurately represented
should be accessible by asingle click. [20]. In this phase, we present the conceptual framework with
the findings applied as high-level categories (see Figure 2).
These categories and the details behind them as presented
throughout this study will be used to inform the evaluation.

Figure 2. The conceptua framework with the findings as high-level categories.
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Conclusion

I mplementation of aCMDS system in theform of aCDSS could
be used as arisk assessment tool that also provides risk-based
and evidence-based treatment or program recommendationsto
better manage overweight and obesity and prevent diabetes.
Results from this study provide unique insight to developers
and researchers to identify areas for design optimization for
improved end user experience to ensure successful adoption of
the CDSS.

Limitations

There are several limitations of this study. First, the 10
participants, predominantly non-Hispanic White (9/10, 90%),
represented PCPs at a large academic center in the southeast.
A small homogenous sample size could potentialy limit the
generalizability of our findings, and we recognize the need to
add breadth and depth to this participant sample as devel opment
ensues. In addition, the strength of the study was our
consideration of assuring intercoder reliability. Thus, we feel
confident that we are correctly representing the voices of our
participants.
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Abstract

Background: Digital mental health interventions have shown promise in reducing barriers to effective care for depression.
Depression and related mental disorders are known to be highly comorbid with common chronic physical conditions, such as
obesity and type 2 diabetes. While some research has explored the interaction dynamics of treating populations living with both
mental and physical disorders, very little is known about such dynamicsin digital care.

Objective: We aimed to examine the effectiveness of a 12-week, therapist-supported, app-based cognitive behavioral therapy
program inimproving symptoms of depression and anxiety. The studied population included adultswith aheavy burden of chronic
physical disease, including obesity and type 2 diabetes.

Methods: A total of 1512 participants with at |east moderate depression were enrolled. The treatment cohort consisted of 831
(54.96%) participants who completed a follow-up assessment. The program included structured lessons and tools (ie, exercises
and practices) and offered one-on-one weekly video counseling sessions with a licensed therapist for 12 weeks and monthly
sessions thereafter. The clinically validated 8-item Patient Health Questionnaire (PHQ-8) and the 7-item Generalized Anxiety
Disorder scale (GAD-7) were used to assess depression and anxiety, respectively. Linear mixed-effects modeling was employed
to examine changesin depression and anxiety over time. Given correlation among various measures of program usage, acomposite
variable for depth of usage was used to analyze the correl ation between usage and changes in depressive symptoms. Body weight
changes from baseline were assessed primarily with digitally connected scales.

Results: Out of 831 participants in the treatment cohort, 74.5% (n=619) showed a clinically significant reduction in depressive
symptom severity after 12 weeks, where follow-up PHQ-8 scores had shifted downward by at least one diagnostic category. In
total, 67.5% (n=561) of the participants showed a reliable improvement in PHQ-8 scores as measured by the reliable change
index. There was an average reduction of 5.9 (SD 5.2) points (P<.001) between baseline and follow-up. Greater program usage
was correlated with greater likelihood of reliableimprovement in depressive symptoms (oddsratio 1.3, 95% Cl 1.1-1.5; P=.002).
An exploratory analysis of body weight changes with a multilevel, mixed-effect model suggested that reliable improvement in
depressive symptoms at follow-up was associated with significantly greater weight loss at 9 months (3=-1.11, P=.002).

Conclusions: The results provide further support that digital interventions can support clinically meaningful improvementsin
depression. Someform of synergy in treatment of comorbid depression and obesity or diabetes could be studied in future research.
The study was limited by postintervention participant attrition as well as the retrospective observational study design.

(IMIR Form Res 2022;6(7):€38005) doi:10.2196/38005

KEYWORDS
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Introduction

In 2016, mental health disorders affected more than 1 billion
people worldwide [1]. Among mental health disorders, clinical
depression carriesalifetimerisk of 15% to 18% [2] and hasthe
strongest association with disability-adjusted life years, aglobal
benchmark of disease burden [1,2]. Depression is aso the
psychiatric condition most strongly associated with suicide [3].
The relationships among clinical depression, well-being, and
health care costs have been well documented, with costs of care
for patients living with depression higher across spending
categories [4,5].

It has been estimated from nationally representative surveys
that the prevalence of depressive symptomsin the United States
increased 3-fold during the COVID-19 pandemic, with the
majority of those affected already having been at elevated risk
[6]. Simultaneoudly, the pandemic has accel erated the adoption
of digital technology to deliver health care, particularly for
mental health, and highlighted the promise of remotely delivered
health services when traditional models may not have been
available or accessible [7].

Digital mental health interventions (DMHIs) are potentially
scalable and effective treatment solutions for mental health.
Although research eval uating the eff ectiveness of DMHIsnotes
significant heterogeneity in terms of study design, clinical
model, and intervention characteristics, meta-analytic reviews
of smartphone-based interventions have observed a clinically
significant treatment effect compared to both wait-list and active
controls for depression and anxiety symptoms [8-10].

There is considerable research consensus that cognitive
behavioral therapy (CBT) is a highly effective therapeutic
modality for the treatment of clinical depression and anxiety
because of relatively short intervention durations with strong
outcomes[11,12]. Specifically, CBT-based digital interventions
were associated with a significantly greater reduction in
depression compared to non-CBT therapeutic approaches (eg,
mindfulness, psychoeducation, and mood monitoring) [9]. In
the context of DMHIs, digital CBT interventions appear to be
equivalent to face-to-face interventions in terms of treatment
efficacy [13-16]. Furthermore, a recent assessment of digital
CBT offerings that evaluated patient preference, cost savings,
and clinical benefit concluded that a provider-guided digital
CBT program was likely the most effective approach for
depression and anxiety compared to self-guided and face-to-face
interventions [17].

In addition to evaluating the efficacy of CBT-based digital
interventions, there has been growing research interest in
exploring their mechanisms, particularly in therole of program
engagement in DMHIs. Recently, Chien et a [18] employed a
machine learning—based approach to explore patterns of
engagement with adigital CBT program and their relationship
with improvements in depression and anxiety. While the study
did identify five distinct classes of program engagement, from
low to high engagement, all classes were al positively
associated with clinical improvement. Higher engagement
classeswere associated with greater improvement in depressive
symptoms, so a possible dose-response effect was suggested.
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However, it has been observed that user engagement can be
difficult to define and measure [19]. Where usage generally
measures observable actions, engagement implies some
subjective experience of the digital intervention with a focus
onthe quality of the experience[20,21]. Furthermore, as Torous
et a [22] note, usage over time, a commonly used measure of
engagement, cannot distinguish a user whose mental health
needs have been met by an app with a single instance of usage
from one who needs repeated access for support.

One app feature that has been previously operationalized as a
measure of DMHI engagement is lesson completion [23].
Lessons are typically brief pieces of evidence-based content
intended to support a skill or health habit. They can also serve
a crucia function in mental health interventions, digital or
otherwise. CBT, in particul ar, emphasizes the practice of skills
in between sessions by way of “homework assignments’ or
lessons in order to reinforce practices such as cognitive
reappraisal [24]. Kazantzis et al [25] observed a stronger
treatment effect size for CBT-based therapeutic interventions
that incorporated homework when compared to interventions
without a homework component. Lesson completion has also
been used as a measure of treatment adherence and has shown
a positive association with improvements in depression and
anxiety [17,25-29]. It has been noted that the ubiquity of
smartphones and the flexibility of the technology enables access
to extensive content, on demand or needs based, that is difficult
to replicate in traditional delivery models[28,30].

Lastly, an often-overlooked dimension of clinical depression,
particularly in the context of DMHIs, is its freguent
co-occurrence with chronic health conditions, such as type 2
diabetes and obesity [31-33]. Among other aspects, depression
is known to hamper self-care and medication adherence [33].
Cross-sectional research suggestsa 1.18 timesgreater likelihood
of depressive symptomsin individualswith obesity than in those
without [34]. Similarly, the risk of prediabetes and related
measures appears to be markedly elevated among those newly
diagnosed with depression [35,36]. This relationship tends to
be stronger among women [34,35]. In their meta-analytic review
of collaborative careto treat depression and diabetesin tandem,
Atlantis et a [31] observed significant improvements in both
depression and glycemic management with tandem treatment.
Another systematic review showed that psychological
interventions tailored for people with diabetes were effective
in improving both glycemic management (ie, hemoglobin A,
[HbA,]) and elevated diabetes distress [37]. There are
indicationsthat the rel ationship between chronic conditionsand
depression are bidirectional, with an increased incidence of
diabetes among those with diagnosed depression [38-40]. Many
app-based health interventions have asingular health focus (eg,
depression, weight, or diabetes management), making it more
challenging to fully understand the impact and the influence of
co-occurring conditions on treatment adherence and health
outcomes [41].

In sum, research suggests that CBT-based DMHIs are feasible
and effective solutions for depression and anxiety disorders
[42-44]. There are some preliminary indications that the extent
of program usage may influence treatment adherence and
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outcomes [45]. There remain open research questions on how
intervention type, mode of delivery, and mechanisms may affect
treatment outcomes. There has also been less focus on DMHIs
in populations living with co-occurring depression and chronic
health conditions.

In thisstudy, we evaluated the VidaCBT Program for moderate
depression and anxiety in a polychronic adult population, that
is, onewith ahigh prevalence of chronic health conditions. Vida
Health is a Health Insurance Portability and Accountability
Act—compliant, app-based platform for management of both
mental and physical health that combines tailored content with
counseling by licensed therapists and other health education
specialists. The platform is available directly to consumers or
asabenefit from select employersand health plans. The primary
objective of this study was to assess changes in depression
following a 12-week digital CBT program: the Vida CBT
Program. We hypothesized that participants who completed the
program would show a reduction in depressive symptoms and
that measures of program usage would be positively associated
with these improvements. As part of a preliminary exploratory
analysis, we also evaluated changes in weight among
participants concurrently enrolled in a Vida physical health
program. We suspected that improvementsin depression would
be positively associated with stronger weight loss.

Methods

Study Design
This study used a single-arm, retrospective design to evaluate

changes in depression and anxiety following the Vida CBT
Program.

Ethics Approval

The study protocol and informed consent statement was
reviewed and approved by the Western Institutional Review
Board Inc (protocol No. 20192591), an independent institutional
review board. All data were fully anonymized prior to data
analysis. Informed consent statements were sent to participants
upon enrollment in the Vida CBT Program.

M easures

The 8-item Patient Health Questionnaire (PHQ-8) was used to
assess severity of depressive symptoms. The following standard
scoring cutoffs were applied to classify depressive symptom
severity: 0to 4 (asymptomatic or minimal), 5to 9 (mild), 10to
14 (moderate), 15 to 19 (moderately severe), and 20 or higher
(severe). Anxiety symptoms were assessed using the 7-item
Generalized Anxiety Disorder scale (GAD-7) using the
following standard score cutoffs to classify anxiety symptom
severity: 0to 4 (asymptomatic or minimal), 5to 10 (mild), 11
to 17 (moderate), and 18 or higher (severe). The PHQ-8 and
GAD-7 are widely used in clinical settings and have shown
robust reliability and validity [39,40]. The assessments were
administered in the app automatically at program start, week 6,
week 12, and every 3 months thereafter for up to 1 year.
Participantswere encouraged to compl ete the survey on the day
of receipt but had the option to compl ete the assessment at any
point during the 2 weeks following receipt, after which the
survey would disappear until the next assessment time point.

https://formative.jmir.org/2022/7/e38005
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Therapists also had the option of sending the instrument to the
participant at any point during the intervention as they deemed
clinically appropriate.

Body weight was a secondary outcome measure in this study.
Weight outcomeswere either recorded viaaconnected wireless
scale or self-reported by the participant using a logging tool
availablein the Vida Health app. Participants could either sync
their persona wireless scale to the app or order a digitaly
connected scale viathe app.

Study Sample and Recruitment

The study was open to adults, 18 years of age or older, who
werefluent in English and had accessto asmartphone or tabl et.
Participantswererecruited between September 2019 and January
2021 using acombination of emails, mailers, and phone outreach
efforts. The Vida Health app is available to individuals across
the United States and can be downloaded from the Apple App
Store or Google Play. Participants were drawn from several
insurance plans and employers for whom Vida Health was
offered as a covered benefit.

Upon downl oading the app, participants completed abrief intake
guestionnaire that included name, contact information, basic
demographics(ie, age, gender, height, and weight), and existing
health conditions. Participants were offered a variety of health
domainsto focus on. Some participants choseto begin the Vida
CBT Program directly. Others began in the Vida digital
programs for weight loss or diabetes management described
previously [46,47]. Participants received and completed an
intake PHQ-8, and those with ascore of 10 or greater (moderate
depression) were included in the study. All participants also
completed a baseline GAD-7 assessment. Eligible participants
were paired with a licensed therapist based on their state of
residence and preferred timesfor consultations. Therapistswere
mental health professionals working for Vida Health, licensed
by their state’s respective licensure board. Participants with
severe depression (PHQ-8 score =20) or severe anxiety (GAD-7
score=15) wereineligible for the VidaCBT Program and were
referred to alternative sources of care. Additional exclusion
criteria included eating disorders, substance use disorder,
suicidality, homicidality, acute posttraumatic stress disorder,
and episodes of maniaor psychosis. Participantswho presented
with any of the above symptoms during the intervention were
referred for care outside of VidaHealth. Participantswho chose
to enroll initialy in weight loss or diabetes management
programs and were then screened into the Vida CBT Program
had the option to continue both programs simultaneously.

Therapeutic Approach and Intervention

A fundamental focus of CBT isto address mal adaptive thinking
patterns by understanding the associations among thoughts,
emotions, and behaviors[48]. Aspart of theVidaCBT Program,
participants received structured multimedia (ie, audio, video,
or text) lessons, activities, and practices within the app. Based
on core CBT principles, such asguided discovery and conscious
re-evaluation, these lessons were designed to increase awareness
of one'sthinking patterns and support the practice of aternative,
adaptive thoughts [24]. Ahead of their initial consultation with
a Vida therapist, participants completed an informed consent
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form for psychotherapy that detailed their rights to
confidentiality and limitsto confidentiality, including mandated
reporting requirements as stipul ated by the therapist’slicensing
board and state regulations. At theinitial consultation, therapists
performed a comprehensive biopsychosocial assessment that
included areview of previoustreatmentsand diagnoses, current
presenting problem, and symptoms. Participants could
communicate with their therapist using live video or audio
consultations as well as with asynchronous messaging in the

app.

Following the intake, therapists documented their initial
diagnostic impressions and devel oped individualized treatment
plans with short-term and long-term goals. Participants were
offered weekly video or audio consultationswith their therapist
for the first 12 weeks and shorter monthly follow-up sessions

Venkatesan et al

thereafter for upto 1 year. Each therapist consultation comprised
setting goals and homework activities for the upcoming week
along with areview of strategiesfor further cultivating concepts
and skills learned from earlier sessions. In between sessions,
participants could complete assigned homework and use a
thought tracker in the app. Lessons, once shared, remained
available in the app for the participant to review and revisit
concepts. The thought tracker feature allowed participants to
record current thoughts using a Likert scale to assist in
identifying, evaluating, and restructuring distorted thought
patterns. In program weeks 10 through 12, therapists worked
with participants to create a Wellness Recovery Action Plan
intended to support maintenance of acquired skillsand improved
functioning and to prevent relapse [49]. Select screenshotsfrom
the program are shown in Figure 1.

Figure 1. Screenshots from the VidaCBT Program. CBT: cognitive behavioral therapy.

Participants who were concurrently enrolled in a program for
chronic disease management also worked with an additional
Vidaprovider (ie, acertified health coach or registered dietitian)
who could collaborate on care with the relevant therapist. As
in the Vida CBT Program, they were offered synchronous
consultationsweekly for up to 12 weeks and monthly thereafter
for up to 1 year. All providers received extensive training on
motivational interviewing, an approach that leveragesimproving
perceived self-efficacy and autonomy to facilitate healthy
behavior change [50]. Additionally, participants received app
content covering topics such as nutrition, exercise, and
medication adherence. All content was informed by
evidence-based research and literature on health behavior change
as described previously [46,47,51].

Statistical Plan

Changein depression, based on PHQ-8 scores, between baseline
and follow-up was the primary dependent variable. We
performed a paired, 2-tailed t test to assess if there was a
significant change in PHQ-8 scores from baseline. We used a
second paired t test to eval uate changesin anxiety scoresamong
participantswho scored in the moderate anxiety range at basdline
(ie, GAD-7 score 211). Mean normalization was applied to all
continuous predictors (eg, age). A Boolean variable was created
for the presence of co-occurring anxiety (1 = baseline GAD-7
score 211). Gender was also coded as a binary variable (1 =
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female). Since we could not assume that all therapists were
equally effective, all regression analyses were conducted using
a cluster-robust approach with therapist as a cluster group
variable [52]. The reliable change index (RCI) for depression
and anxiety was a so computed. RCI, acommonly used measure
in psychometrics, is the ratio of the difference in pre-post
assessment scoresto the standard error of measurement [47,48].
An RCI score of 1.96 or higher (ie, 1 above the 95% ClI) is
regarded as an indication of reliable, statistically meaningful
change [53].

To explore the interaction between program usage and changes
in depression, we tabulated five program features that broadly
encompass the program experience: number of therapist
consultations, number of messages sent to the therapi st, number
of “core” lessons opened, number of thoughts logged, and total
number of content pieces opened. Core lessons were those
related to fundamental CBT concepts (eg, cognitive
restructuring, behavioral activation, and techniques for
addressing mal adaptive thinking) [24]. Dataexploration revealed
a right skew for each of the usage factors, that is, a
subpopulation of participants who used the app features quite
extensively. In order to retain these heavy app users, but to limit
their influence on downstream analyses, all usage factors were
right-winsorized at the 99th percentile[54]. The treatment cohort
showed a notable female predominance, a finding not unusual
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in studies of mental health service use in the United States
[55-57]. In this study, in order to adjust for this, the established
technique of oversampling was employed, wherein 715
participants were drawn at random from the 116 participants
who did not identify as female [58,59].

Finding, as expected, that features of program usage were
correlated, we constructed a composite variable to limit
collinearity. Participants were assigned an ordinal variablefrom
0to5, where 1 unit was assigned for each usage featurein which
the participant was above the 25th percentile. Thus, someone
with a depth-of-usage score of 5 had activity above the 25th
percentile in each of the usage factors, while a score of 0
indicated usage within the 25th percentile across all usage
features. We chose the 25th percentile asit empirically separated
usersinto high and low usage categories without selecting only
for theright tail of usage asalluded above. With reliable change
as the binary dependent variable (1 = reliable improvement in
depression symptoms), a cluster-robust logistic regression
evaluated the relationship depth of usage and improvement in
depression symptoms. Controls included therapist cluster,
baseline PHQ-8 score, gender, presence of anxiety, and age.

A supplementary analysis evaluating changes in weight
outcomes among participants concurrently enrolled in the Vida
weight loss program was conducted. Analysiswas restricted to
participants who had been enrolled for at least 6 months and
had logged weight at least twice in that period. A linear,
mixed-effects model was used to address potential heterogeneity
in the frequency and number of weight logs by participants and
provider-level differences[60]. Percent change in weight from
baseline was regressed on the following fixed factors: program
time (in months), baseline BMI category (obesity or
overweight), and reliable change (1 = reliable improvement in
PHQ-8 scores; 0 = no reliable improvement) [61]. Participants
and providers were specified in the model as random factors.

All datapreparation and analyseswere performed using Python
(version 3.7.9; Python Software Foundation) and Stata (version
16.1; StataCorp LLC).
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Results

Overview

A total of 1512 participants enrolled in the Vida CBT Program
between September 2019 and January 2021. A schematic of the
participant flow is presented in Figure 2. Of those, 54.96%
(n=831) had afollow-up PHQ-8 assessment between weeks 6
and 12 and were considered part of the treatment cohort.
Analyses evaluating changesin depression scores from baseline
were restricted to the treatment cohort. The remainder of the
study cohort, equal to 45.04% (n=681) of the participants, failed
to complete afollow-up PHQ-8 during the assessment window.
These participants were excluded from the primary analyses;
however, we performed a supplementary intention-to-treat (ITT)
analysis to evaluate overal changes in PHQ-8 scores from
baseline across the entire cohort. Among those without a valid
follow-up, 71.5% (487/681) did not have any assessment after
their baseline. For these members, a basdline carryforward
approach was employed. The remaining 28.5% (194/681) of
the participants completed an assessment before finishing 6
program weeks. For these members, alast-value carryforward
approach was applied.

Baseline characteristics of the study cohort are reported in Table
1. In addition to depression, the entire study cohort self-reported
living with at least one chronic physical health condition (ie,
type 2 diabetes, cardiovascular disease, or obesity). There were
no significant differences in baseline PHQ-8 scores between
the treatment and incomplete groups at baseline (t;50=1.2,
P=.22). There was a significantly lower rate of comorbid
anxiety, defined as a GAD-7 score of 11 or higher, among

participants in the treatment cohort (x21:19.5, P<.001). A
2-tailed chi-square analysis indicated that there were
significantly more women in the treatment cohort compared to
the program noncompleter group ()(21:7.1, P=.01). Therewere
also more participants concurrently enrolled in ahealth coaching
program for a chronic condition in the treatment cohort
(x?;=171.1, P<.001). Lastly, we observed asignificant average

difference in age of 2.3 years between the treatment cohort
(mean 48.5, SD 11.4 years) and noncompleters (mean 46.2, SD
12.4 years, t15,,=—3.8, P<.001).
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Figure 2. A schematic of the participant flow. CBT: cognitive behavioral therapy; PHQ-8: 8-item Patient Health Questionnaire.

Enrolled in Vida CBT Program
(N=1512)

w

* External referral care due to symptom severity (n=140)

» Withdrew from Vida CBT Program (n=541)
o Chose to focus on a non-CBT health program (n=360)
o No follow-up data (n=147)
o Lost coverage or account cancellation (n=14)

Incomplete Data (n=681)

Treatment Cohort
* Follow-up FHQ-8 assessment at
6-12 weeks (n=831)

Table 1. Demographic characteristics of the treatment and intention-to-treat study cohorts.

Incompl ete data (n=681)

Treatment (n=831) Total (N=1512)

Characteristic
Participants (N=1512), n (%) 681 (45.0)
Gender, n (%)
Female 552 (81.1)
Male 127 (18.7)
Not disclosed 2(0.3)
Agein years, mean (SD) 46.2 (12.4)
Baseline PHQ-82 score, mean (SD) 146 (33)
Has anxiety (GAD-7° score >11), n (%) 467 (68.6)
Enrolled in physical health program, n (%) 360 (52.9)
Chronic physical health condition, n (%)
Obesity 554 (81.4)
Cardiovascular disease 367 (53.9)
Diabetes 316 (46.4)

831 (55.0) 1512 (100)
715 (86.0) 1267 (83.8)
113 (13.6) 240 (15.9)
3(0.4) 5(0.3)
485 (11.4) 475 (11.9)
14.4 (3.4) 145 (3.3)
478 (57.5) 945 (62.5)
697 (83.9) 1057 (69.9)
723(87.0) 1277 (84.5)
503 (60.5) 870 (57.5)
468 (56.3) 784 (51.9)

3PHQ-8: 8-item Patient Health Questionnaire; depressive symptom severity by score is classified as follows: 0 to 4 (asymptomatic or minimal), 5to 9
(mild), 10 to 14 (moderate), 15 to 19 (moderately severe), and 20 or higher (severe).

bGAD-7: 7-item Generalized Anxiety Disorder scale; a score of =11 indicates moderate to severe anxiety.

Principal Results

Out of 831 participantsin the treatment cohort, 74.5% (n=619)
showed aclinicaly significant reduction in depressive symptom
severity in 12 weeks, where follow-up PHQ-8 scores had shifted
downward by at |east one diagnostic category. A total of 67.5%
(n=561) of the treatment cohort participants showed areliable
improvement in PHQ-8 scores as measured by the RCI. There
was an average reduction of 5.9 (SD 5.2) points between
baseline and follow-up (Table 2). A 2-tailed, paired t test
reveal ed a significant reduction in scores between baseline and
follow-up (tg30=32.9, P<.001). A cluster-robust linear regression
examining the association between changein PHQ-8 scoresand
baseline scores, co-occurrence of anxiety, gender, age, and
concurrent enrollment in physical health revealed a significant
inverse relationship between baseline and change in PHQ-8
scores (B=—1.7, P<.001). That is, greater baseline depression

https://formative.jmir.org/2022/7/e38005

RenderX

severity was, unsurprisingly, associated with greater reduction
of depression at follow-up. We observed that the co-occurrence
of anxiety was associated with asmaller reduction in depression
scores (3=1.33, P<.001). In supplementary analyses, a2-tailed,
pairedttestincluding theentireI TT cohort, using carryforward
as above, indicated a dlightly attenuated but still significant
reduction in PHQ-8 scores at follow-up (mean —3.6, SD 4.99;
t151,=29.1, P<.001).

Among the 478 participants with moderate anxiety or higher at
baseline (ie, GAD-7 score =11), 89.7% (n=429) provided a
follow-up assessment between weeks 6 and 12. A paired t test
reveal ed asignificant average reduction in anxiety scoresof 6.1
(SD 5.4) points from baseline (t,,3=22.96, P<.001; Table 2).
Additionally, 57.7% (n=276) of these participantshad areliable
improvement in anxiety scores from baseline. A cluster-robust
linear regression showed that higher baseline GAD-7 scores
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were associated with greater reductions in anxiety scores at
follow-up (=-3.5, P<.001). Age, gender, and baseline PHQ-8

Venkatesan et al

scores were not significantly associated with anxiety score
changes.

Table 2. Estimated marginal means of PHQ-8 and GAD-7 scores at baseline and follow-up.

Assessment type and time point

Score, estimated marginal mean (bootstrapped 95% Cl)

PHQ-8

Baseline

Follow-up (12 weeks)
GAD-7°

Baseline

Follow-up (12 weeks)

14.4 (14.2-14.6)
85(8.1-8.8)

14.8 (14.5-15.0)
8.8(8.3-9.3)

3PHQ-8: 8-item Patient Health Questionnaire; depressive symptom severity by score is classified as follows: O to 4 (asymptomatic or minimal), 5to 9
(mild), 10 to 14 (moderate), 15 to 19 (moderately severe), and 20 or higher (severe).

BGAD-7: 7-item Generalized Anxiety Disorder scale; anxiety symptom severity by score is classified as follows: O to 4 (asymptomatic or minimal), 5

to 10 (mild), 11 to 17 (moderate), and 18 or higher (severe).

Program Usage Outcomes

Program usage was evaluated in the treatment cohort across a
set of five program features. number of therapist consultations,
number of messages sent to the therapist, number of times core
lesson content was accessed, number of thoughtslogged viathe
thought tracking tool, and number of program-related content
cards viewed. As expected, there were notable correlations
among these program usage factors, with Pearson coefficients
ranging from 0.17 to 0.43 (Table 3).

In order to limit collinearity while evaluating the association
between program usage and changes in depressive symptoms,
we created a composite feature of overall depth of usage. For
each usage feature, a score of 1 was assigned when activity for
that specific feature was above the 25th percentile of the
distribution. We then summed across each of the factors. Thus,
depth-of-usage scores could range from O to 5, with a score of
5 indicating usage in excess of the 25th percentile of activity

https://formative.jmir.org/2022/7/e38005

across the features, and a score of 0 indicating usage below the
25th percentile across the features. As noted above, the data
were then resampled to adjust for the female predominance in
thetreatment cohort. From the resulting balanced cohort of 1430
participants, a cluster-robust logistic model controlling for age,
gender, co-occurrence of anxiety (ie, baseline GAD-7 score
>11), and baseline PHQ-8 score revedled a significant
association between depth of usage and likelihood of reliable
improvement in depression scores at follow-up (oddsratio [OR]
1.3, 95% CI 1.1-1.5; P=.002). In other words, greater usage
across the platform was associated with improvement in
depression symptom severity. The summary statistics for the
features of program usage were as follows. mean number of
therapist consultations was 7.04 (SD 3.4), mean number of
messages sent to the therapist was 33.2 (SD 46.9), mean number
of times core lesson content was accessed was 39.2 (SD 33),
mean number of thoughts logged via the thought tracking tool
was 13.6 (SD 16.5), and mean number of program-related
content cards viewed was 8.35 (SD 12.4).
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Table 3. Correlation analysis (Pearson r and 2-tailed P value) among the features of program usage (n=831).

Variable Consults Messages L essons opened Thoughts logged Content viewed
Consults

r 1 0.29% 0.26% 0.26 0172

P vaue _b <.001 <.001 <.001 <.001
M essages

r 0.29% 1 0.332 0.432 0.312

P vaue <.001 — <.001 <.001 <.001
L essons opened

r 0.26% 0.332 1 0.442 0.352

P value <.001 <.001 — <.001 <.001
Thoughtslogged

r 0.262 0.432 0.44% 1 0.28%

P vaue <.001 <.001 <.001 — <.001
Content viewed

r 0.17° 0312 0.35° 0.28? 1

P vaue <.001 <.001 <.001 <.001 —

#The correlation is significant at a significance level of .05 (2-tailed).
BNot applicable.

Exploratory Weight

We performed additional analyses to explore changes in body
weight and diabetes management among participants
simultaneoudly enrolled inthe VidaCBT Program and aphysical
health program.

For body weight, in order to provide adequate time for
meaningful clinical change, the analysis was restricted to the
595 participants with overweight or obesity (ie, BMI >25) who
had been enrolled for at least 6 months and had logged weight
at least twicein the period with the latest weight coming at |east
2 months after theinitial enrollment. Out of these participants,
86.6% (n=515) had a baseline BMI indicative of obesity and
13.4% (n=80) had a baseline BMI indicative of overweight.
This population logged a total of 34,469 body weight values.
Out of these entries, 83.17% (n=28,667) were logged using a
wireless connected scale, and the remainder were entered
manually by the participant. The majority of the participants
(n=387, 65.0%) had logged their most recent weight in the ninth
program month. The most recent weight was logged at least in
the eighth program month for 78.8% (n=469) of the participants

https://formative.jmir.org/2022/7/e38005

and at least in the sixth program month for 89.2% (n=531) of
them.

To account for heterogeneity in the number and frequency of
weight logs among participants, aswell asto handle the nested
structure of the data (ie, weight observations nested within
participants who were nested within providers), a multilevel
mixed-effects model was used to evaluate changes in body
weight across participants. Fixed factorsin the model weretime
(program month), baseline BMI category (obesity or
overweight), and reliable change in depressive symptoms (1 =
reliable improvement in PHQ-8 scores; O = no reliable
improvement). Random factors included participants and
providers. We observed a significant effect of program time on
percent weight loss (=—0.37, P<.001). Baseline weight had a
small but significant inverse association with weight loss such
that higher baseline weight was associated with greater percent
weight loss (3=—0.01, P=.002). As shown in Figure 3, reliable
improvement in depression symptoms at follow-up was
associated with significantly greater weight loss at 9 months
(B=-1.11, P=.002).
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Figure3. Estimated marginal means and SEs of average percent weight loss as afunction of program month and reliable changein depression symptoms.
A value of 1 represents reliable improvement in PHQ-8 scores and O represents no reliable improvement. PHQ-8: 8-item Patient Health Questionnaire.
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Principal Findings

The aim of this retrospective study was to evaluate the
therapist-supported, digitally delivered Vida CBT Program for
the treatment of moderate depression in an adult population.
The treatment cohort of 831 participants with baseline PHQ-8
scores of 10 or greater were enrolled in the digital intervention
and provided at least one follow-up assessment 6 to 12 weeks
into the program. We observed a significant reduction in
depression scores at follow-up (mean 5.9, SD 5.2), with 74.5%
of participants shifting downward in symptom severity by at
least one diagnostic category. A similar pattern of reduction
was observed for anxiety scores among participants who had
moderate anxiety (mean —6.1, SD 5.4). Supplementary ITT
analysisthat included the entire cohort of 1512 participantswith
baseline data or last-value carryforward showed a dlightly
attenuated but still significant reduction in PHQ-8 scores at
follow-up.

Examining the relationship between program usage and
improvement in depression symptoms reveal ed that participants
who more extensively used features across the platform had a
modestly greater likelihood of reliable improvement in
depression scores at follow-up (OR 1.3, 95% CI 1.1-1.5). This
limited dose-response relationship was seen in the context of
highly right-skewed usage data overall.

Drawn largely from a medically complex adult population,
cardiometabolic conditions, particularly diabetes and obesity,
were highly prevalent in this population. Given the very high
burden of metabolic disease in this population and the
availability of interventions for these conditions on the Vida
platform, although the study was not specifically designed for
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for future research.

Our preliminary analyses showed significantly greater reduction
in body weight among participants who had a reliable
improvement in depression symptoms compared to those who
did not show symptom improvement at follow-up. AsFigure 3
illustrates, this trend was consistent throughout the program
tenure and culminated in a mean body weight change of 4.5%
(SD 6.3; reliable improvement in PHQ-8 scores) versus 1.5%
(SD 6.1; no reliable improvement in PHQ-8 scores) at month
9 of the program.

Aswith much of theliterature, it isimpossibleto infer causation
from these resullts, but it opens a hypothesis for future research
that there may be opportunities for synergy in the treatment of
co-occurring mental and metabolic disorders[37,62]. Given the
massive and overlapping burden of these diseases in the US
population, if such synergy could be realized through efficient,
digitally delivered interventions, it would certainly be welcome.

Comparison With Prior Work

The principal finding of improvementsin depressive symptoms
is consistent with the broader body of research on digitally
delivered CBT programs for the treatment of mild to moderate
depression and anxiety [9]. Thisfinding reinforces, in alarger
population, similar results previously published from the Vida
CBT Program [23].

The relationship between program usage and outcomesin digital
interventions, broadly, and DMHIs, in particular, remainsarich
area of research. While this study was not designed to evaluate
this, our results are consistent with several similar studies
suggesting alimited dose-response phenomenon. That is, greater
usage seems to correlate with improved outcomes but may not
do so monotonically, as participants self-regulate their usage
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to their needs, needsthat are difficult for aresearcher to observe
with any meaningful precision [18,63-66].

Throughout the literature, interrelations among treatments for
comorbid mental and physical disorders have been noted before.
The direction of causality is unclear and, indeed, may be
expected to run in both directions; that is, depression and anxiety
may contribute to obesity and diabetes just as much as the
reverseistrue. In some cases, other factors may be driving both
[62,67-69]. Preliminary researchin thisvein has, like this study,
shown some hint of synergistic treatment effects in traditional
care settings [70-72].

Limitations

This study had several important limitations. The lack of a
control group and the retrospective design prevents drawing
any causal inferences. Missing follow-up data was also a
challenge, with data unavailablefor 45.0% of the overall cohort
(Table 1). We attempted to mitigate thislimitation withan ITT
analysis using baseline data or last-value carryforward as
appropriate. While this still showed a significant relationship,
the improvement in depression scores was weaker when
accounting for those participants.

The gender imbalance across the study cohort was notable, with
83.8% females overall and 86.0% in the treatment group. At
the overal level, this is a well-characterized phenomenon of
care use, particularly for mental health, in North America and
Europe. Despite seemingly comparable prevalence of mental
distress by gender, ratios of 2 women for every man seeking
care are not unusual in the literature [73,74]. The US National
Ingtitute of Mental Health has even sponsored campaigns to
address barriers to males seeking mental health care, and there
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is literature on this phenomenon’s underlying causes [56,75].
In this study, there was also a small but significant increase in
the proportion of females in the treatment group. It may have
been that whatever phenomenon inhibits males from seeking
care, in general, also made males in this study less likely to
follow up with treatment and assessment. Thisand the difference
in age between the two groups could represent some
self-selection of participantsinto the treatment group who were
more likely to improve. While the ITT analysis attempts to
adjust for this, some bias remains a possibility. More broadly,
the limited uptake of the Vidaintervention by males may limit
its generalizability in alarger population.

This study was not specifically designed to investigate changes
in body weight and glycemic control asrelated to improvements
in depression and was underpowered to detect a change in
HbA .. Future research is certainly needed to explore these
potential relationships. Causality in any such relationship, should
it bear out, could take any possibleform and would need careful
study to dissect.

Conclusions

This study provides further evidence that CBT-based DMHIs
can be effective tools in treating symptoms of depression and
anxiety. Improvements by whole diagnostic categories were
common in this cohort. Usage of the platform correlated with
improved outcomes in a pattern consistent with participants
self-regulating usage to their individual needs. Furthermore,
this was seen in a population with a very high prevalence of
co-occurring physical disorders. More research is required to
determineif there may be opportunitiesfor synergistic treatment
of mental and physical disorders through a similar modality.
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Abstract

Background: The prevalence of peritoneal dialysis (PD) in Thailand isincreasing rapidly in part because of Thailand’s Peritoneal
Dialysis First policy. PD is a home-based rena replacement therapy in which patients with chronic kidney disease perform up
to 4 exchanges of dialysate fluid per day in the peritoneal cavity. Overhydration is one of the most common complications in
patients on PD and is associated with increased morbidity and mortality. To monitor hydration status, patients collect hydration
metrics, including body weight, blood pressure, urine output, and ultrafiltration volume, from each dialysis cycle and enter this
information into aPD logbook. Thisinformation isreviewed bimonthly at PD clinic appointments. The chronic kidney disease-PD
(CKD-PD) app with near-field communication (NFC) and optical character recognition (OCR) was developed to automate
hydration metric collection. Theinformation was displayed in the app for self-monitoring and uploaded to adatabasefor rea -time
monitoring by the PD clinic staff. Early detection and treatment of overhydration could potentially reduce the morbidity and
mortality related to overhydration.

Objective: This study aims to identify usability issues and technology adoption barriers for the CKD-PD app with NFC and
OCR and amonitoring system and to use this information to make rapid cycle improvements.

Methods: A multidisciplinary team of nephrologists, PD clinic nurses, computer programmers, and engineers trained and
observed 2 groups of 5 participantsin the use of the CKD-PD app with NFC and OCR and a monitoring system. The participants
were observed using technology in their homesin 3 phases. The data collected included the Unified Theory of Acceptance and
Use of Technology questionnaire, think-aloud observation, user ratings, completion of hydration metrics, and upload of hydration
metricsto the central database. These results were used by the team between phases to improve the functionality and usefulness
of the app.

Results: The CKD-PD app with NFC and OCR and a monitoring system underwent 3 rapid improvement cycles. Issues were
identified regarding the usability of the NFC and OCR data collection, app stability, user interface, hydration metric calculation,
and display. NFC and OCR improved hydration metric capture; however, issues remained with their usability. App stability and
user interface issues were corrected, and hydration metrics were successfully uploaded by the end of phase 3. Participants' scores
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on technology adoption decreased but were still high, and there was enthusiasm for the self-monitoring and clinical communication
features.

Conclusions: Our rapid cycle process improvement methodology identified and resolved key barriers and usability issues for
the CKD-PD app with NFC and OCR and a monitoring system. We believe that this methodology can be accomplished with
limited training in data collection, statistical analysis, and funding.

(IMIR Form Res 2022;6(7):€37291) doi:10.2196/37291
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peritonea; dialysis, peritoneum; mobile health; mHealth; rapid cycle process improvement methodology; home monitoring;
near-field communication; monitor; kidney; rapid cycleimprovement; quality improvement; processimprovement; methodol ogy;
nephrology; nephrologist; internal medicine; computer program; Unified Theory of Acceptance and Use of Technology; UTAUT;
usability; interface; metric capture; barrier; renal; mobile phone

Introduction

Chronic Kidney Disease and Peritoneal Dialysisin
Northeast Thailand

Chronic kidney disease (CKD) is a major health problem in
Thailand because of its high prevalence, cost of treatment,
significant morbidity and mortality, and substantial impact on
the quality of life of patients and their families. From 2017 to
2018, the Chronic Kidney Disease Prevention in the Northeast
of Thailand (CKDNET) project found that the prevalence of
CKD was 27% in therural provinces of northeast Thailand [1],
primarily because of rising rates of diabetes, hypertension, and
other primary renal diseases [2]. Despite this increased need,
there is only 1 nephrologist for every 593,000 population
compared with every 44,000 population in Bangkok [3]. In
2008, the Thai government adopted the Peritoneal DialysisFirst
policy for renal replacement therapy under its universal health
care coverage scheme, increasing access in low-resource
settings, with approximately 21% of patients on peritoneal
dialysis (PD) in northeast Thailand [4]. Patients on PD manage
their PD at home manually or by using a PD cycler to deliver
diaysate fluid through acatheter placed in the peritoneal cavity,
wherethefluid remainsfor several hours. They enter hydration
metric data, including body weight, blood pressure, urine outpui,
and ultrafiltration volume for each cycle, in handwritten
notebooks for review by a nephrologist at bimonthly clinic
appointments.

User Design and Evaluation of Successful Adoption of
the CKD-PD App

In 2018, the Data Management and Statistical Analysis Center,
Faculty of Public Health, Khon Kaen University, developed the
CKD-PD mobile app to help nephrologists and patients on PD
manage fluid status to prevent overhydration. It is a common
complication in patients on PD. Overhydration increases
morbidity because of PD-related peritonitis, stroke, congestive
heart failure, major adverse cardiac events, and mortality [4-9].
The CKD-PD app has been of interest not only to nephrologists
but also to the Thai Health Security Office as an intervention
for improving the care of patients on PD. Early treatment of
overhydration can decrease these related complications, thereby
reducing hospitalization and health care expenses [10].

Many apps fail because of alack of evaluation and removal of
barriers to user adoption, fidelity of the technology, and design

https://formative.jmir.org/2022/7/€37291

of the health care delivery system in which the app will be
deployed [11,12]. Achieving rapid design and deployment of
digital health interventions are 2 challenges facing the successful
adoption and implementation of mobile health (mHealth)
technologies [13]. This is especialy true in low- and
middle-income countries where mHealth interventions have
been touted as solutions to a wide variety of heath care
challenges [14-16]; however, little is known about how they
perform [17-19]. Before studying the effectiveness of the
CKD-PD in managing overhydration in areal-world setting, a
user design study was conducted using rapid cycle process
improvement methods.

The objectives of this study wereto (1) optimizethe design and
usability of the CKD-PD app and test the app in the context in
which it is deployed using rapid cycle process improvement
methods; (2) evaluate automatic data entry features using
near-field communication (NFC) and optica character
recognition (OCR) technology; and (3) identify and addressthe
practical challenges that influence the successful adoption of
the CKD-PD app and remote monitoring system in areal-world,
low-resource setting.

Methods

Study Population

The study was conducted at Srinagarind Hospital, Khon Kaen
University, between November 1, 2020, and April 30, 2021.
Patients on PD for >3 months without a change in their PD
prescription wereinvited to participateif they met thefollowing
inclusion criteria: aged =18 years, having accessto asmartphone
capable of running the CKD-PD app, and willing to allow
research staff to observetheir use of the CKD-PD app with NFC
and OCR features and monitoring equipment in their home.
Vulnerable populations specified as pregnant women, children,
prisoners, individualswho wereinstitutionalized, or those unable
to participate in home data collection were excluded. Informed
consent was obtained by the trained research staff. A total of
10 participants were enrolled and divided into group 1
(participants 1-5) and group 2 (participants 6-10). Baseline
demographic data, including age, sex, education level, time on
PD, and whether they used continuous ambulatory PD (CAPD)
or automated PD (APD), were collected at enrollment.
Participants were given prepaid cardsto cover the cost of study
related to internet or cellular data expenses.
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CKD-PD App and Its Features

The CKD-PD app is available for free download in Android
and iOS formats and is designed for daily hydration metric
collection for patients on PD (Multimedia Appendix 1). Users
can enter hydration metrics using manual input or voice
recognition. The CKD-PD app graphically displays apatient’s
hydration metrics over time and uploads them to the CKDNET
database stored in the Thai Care Cloud data repository [20],
which isaccessibleto the PD clinic staff. Nephrologists can set
individual hydration parameters for a patient so that they can
self-monitor their hydration status. Alerts can be set to notify
patients on PD and PD clinic staff when there are actionable
hydration metric abnormalities, triggering a prompt review by
a nephrologist and allowing the early detection and treatment
of overhydration. Another key feature of the CKD-PD appisa
direct link using LINE, a social messaging app widely used in
Thailand, between the patient and PD clinic, facilitating
communication about symptoms and changes in PD
management.

A new prototype using NFC and OCR to automate the entry of
hydration metric datainto the CKD-PD app from measurement
devices was developed. NFC wuses radio frequency
communication and wirelesdy transmitsdatato an NFC-enabled
device when it is placed within 4 cm. This offers a simple,

Table 1. Overview and timeline of research activities.

Lukkanalikitkul et &l

low-cost solution that does not require an external power source
or pairing, similar to Bluetooth. It iscommonly used for mobile
payments ad transit cards and, more recently, with subdermal
glucose sensors[21-25]. NFC radio frequency tagswith unique
ID numbers can be added to medical devices such as scales.
Userstap acard with an NFC receiver tag on the NFC-equi pped
scale and then tap it on the NFC card reader, and the data are
transferred to the CKD-PD (Multimedia Appendix 2). The
CKD-PD app is aso equipped with OCR technology, which
uses asmartphone camerato capture the digital output from the
blood pressure machine and store it in the CKD-PD app.

Study Design

Overview

There were 3 user design phases separated by 2 improvement
cycles. During the improvement cycle, the app improvement
team analyzed the results from the previous phase and revised
the CKD-PD app using the NFC, OCR, and monitoring system
(Table 1). The app improvement team included study
nephrol ogists, computer engineers and app devel opers, and the
Data Management and Statistical Analysis Center Thai Care
Cloud database team. The app improvement team met as needed
to define technology and user design issues, develop solutions,
and test modifications.

Research activity Phase 1 (group 1) |cd1 Phase2(group2) IC2  Phase3(groups1and?2)
Week Week  Week Week  Week
0 1-2 3 4 5-8 8 9-10 11 12 12-16 17-18 19-20
In-clinic training and observation O
UTAUT® survey 0 0 O O 0
Home observation O O O
Completion of hydration metrics g O d
Contact with PD® clinic
Validation of hydration metrics O O O
Observation logbook ad

4 C: improvement cycle.
BUTAUT: Unified Theory of Acceptance and Use of Technology.
°PD: peritoneal dialysis.

Phase 1

Overview

Group 1 participantsreceived training on the use of the CKD-PD
app with the NFC and OCR and monitoring system during week
0. In-home observations were conducted once during weeks 1
to 4, followed by research activities 2 to 3 (see the following
sections) during weeks 1 and 2. During weeks 3 and 4, the
participants used the CKD-PD app with the NFC and OCR
system at their homes and completed research activities 4 to 6
(seein the following sections).

https://formative.jmir.org/2022/7/€37291

Improvement Cycle 1

After completion of phase 1, the results were summarized and
presented with the compl etion of hydration metricsand clinical
contact results to the app improvement team. The app
improvement team analyzed the results and modified the
components of the system, including measurement devices,
NFC, OCR, app design, and programming. The user processes
were also adjusted.

Phase 2

Overview

Group 2 participants received training in the use of the CKD-PD
app with the NFC and OCR and monitoring system during week
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8. In-home observations were conducted during weeks 9 to 12
using the modified CKD-PD app with the NFC and OCR and
monitoring system. Research activities 2 to 3 were conducted
during weeks 9 and 10, followed by research activities 4 to 6
inweeks 11 and 12.

Improvement Cycle 2

After the completion of phase 2, the app improvement team
reviewed the new results from participant observations,
hydration metric completion, and clinic contacts. Additional
issues were identified, and new solutions were developed and
tested. Phase 3 was launched after the completion of the
improvement cycle 2 modifications.

Phase 3

Overview

Participants from groups 1 and 2 performed research activities
2to 6 again during weeks 17 to 20 using the modified CKD-PD
app and monitoring system modified without NFC and OCR.
Thisallowed for the eval uation of the usability and functionality
of the CKD-PD app without NFC and OCR. In phase 3,
participants were asked to rate the entry of body weight and
dialysate volumes with NFC again based on their earlier
experience for comparison with phases 1 and 2. In addition,
research activity 7 (see the following sections) was performed
to compare using the usua practice of entering their hydration
metrics by hand into alogbook with the CKD-PD app.

Final Improvements

After completion of phase 3, the app improvement team made
final improvements based on the results of the phase 3 home
observation and hydration metric collection using the CKD-PD
app and monitoring system without NFC and OCR.

Description of Study Activities

The details of the study activities are described in the following
sections.

In-Clinic Training

Participantsweretrained to use the CK D-PD app with NFC and
OCR and home monitoring equipment in the PD clinic by
research staff and PD nurses, starting with the CKD-PD app
downloaded onto the participant’s mobile phone and account
registration. Research assistants demonstrated the use of the
CKD-PD app, followed by instructions on how to use the NFC
and home monitoring equipment, how the uploaded hydration
metrics can be monitored by the PD clinic, and how they can
self-monitor at home on the app. A set of NFC hydration metric
data collection equipment (body weight scale, NFC card, NFC
card reader and connectors, and blood pressure machine) was
prepared for each participant to use at home. They weretrained
to set up the equipment using a teaching video (Multimedia
Appendix 2) followed by hands-on practice with a research
assistant. During the study period, the participants were
instructed to use the NFC data coll ection system and equipment,
in addition to the standard method of recording their hydration
metrics in alogbook.

https://formative.jmir.org/2022/7/€37291
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Unified Theory of Acceptance and Use of Technology
Survey

A structured interview questionnaire based on the Unified
Theory of Acceptance and Use of Technology (UTAUT) model
was compl eted at the beginning and end of each phaseto collect
perceptions of user technology acceptance and usability [26].
The questionnaire has 6 domains, each with 3 questions
representing different factors affecting technology use and
adoption. It was trandated into the Thai language, and each
guestion was scored on a 5-point Likert scale, with 1=strongly
disagree and 5=strongly agree. Thefina score for each domain
is the sum of the scores of the 3 questions for that domain and
ranges from 3=strongly disagree to 15=strongly agree. The
guestionnaire was explained by the research staff and
self-administered by the participants (Multimedia Appendix 3).

Home Observation

Research staff conducted the home observation of participants
using the CKD-PD app with NFC and OCR using an observation
guide (Multimedia Appendix 4), using the think-aloud method
[27]. They asked the participants what they liked and disliked
about each task and feature. Participants were asked to rate each
feature as follows: 1=good, 2=neutral, and 3=not good. This
information was recorded by research assistants using
handwritten notes and summarized for use by the app
improvement team.

Completion of Hydration Metrics

During the 2-week home use period, the number of times the
participant successfully uploaded each of the required hydration
metric values (body weight, blood pressure, and use of the
CKD-PD app) wasrecorded. Participantsusing CAPD required
4 dialysate exchange volumes per day, whereas those using
APD only required 1 each day; thus, the number of required
hydration metrics varied among participants. Successful
completion of hydration metricsincluded the entry of hydration
metrics into the app and accurate upload to the CKDNET
database.

Contact With PD Clinic

The number of times the participants contacted the PD clinic
during all 3 phases was collected, along with the reason for
contact.

Validation of Hydration Metrics

The hydration metrics collected by each participant were
validated by comparing the values uploaded to the CKDNET
database with the results recorded in their logbooks during the
study period. Participants sent screenshots from the app, or the
research staff reviewed the data on the participant’s smartphone
to confirm the correct dataentry in the CK D-PD app. Successful
validation of hydration metrics was defined by the completion
of data entry by the participant and agreement between values
recorded in their logbook and the uploaded results.

Observation of Logbook Use

Participants were observed while entering hydration metricsin
their logbooks. They were asked what they liked and disliked
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about each task and feature and rated each feature as 1=good,
2=neutral, and 3=not good.

Ethics Approval

This study was approved by the Ethics Committee for Human
Research, Faculty of Medicine, Khon Kaen University, Thailand
(project number HE621494), and the Mass General Brigham
institutional review board (protocol number 2019P002648). All
participants provided written informed consent in the Thai
language.

Results

Participant Characteristics

Phase 1 participants characteristics had amean age of 46 years
(SD 10.3) and a mean time on PD of 5.5 years (SD 3.8); were
female (2/5 40%); used the PD method of CAPD (3/5, 60%) or
APD (2/5, 40%); and had educational backgrounds of high
school (2/5, 40%), bachelor's degree (1/5, 20%), and
postbachelor’s degree (2/5, 40%).

Phase 2 participant characteristics had a mean age of 48 years
(SD 15.7) and a mean time on PD of 1.3 years (SD 2.5); were

Lukkanalikitkul et &l

female (3/5, 60%); used the PD method of CAPD (1/5, 20%)
or APD (4/5, 80%); and had educational backgrounds of high
school (2/5, 40%), bachelor's degree (2/5, 40%), and
postbachelor’s degree (1/5, 20%). One of the group 2
participants did not compl ete phase 3 because of sudden death.

In comparison, the characteristics of patients on PD at
Srinagarind Hospital were as follows: mean age 49 years (SD
13); mean time on PD 3 years (SD 29.7); female (33/74, 45%);
PD method CAPD (42/74, 57%) or APD (32/74, 43%); and
educational background of primary school (37/74, 50%), high
school (12/74, 16%), bachelor's degree (23/74, 31%), and
postbachelor’s degree (2/74, 3%).

UTAUT Survey

The UTAUT survey scores for each participant are presented
in Table 2 as the total score (sum of al 6 domains) and the
scoresfor each domain. Thedifferenceinthetotal score between
the beginning of phase 1 or phase 2 and the end of phase 3 is
also presented. Detailed results, including the scores at the
beginning and end of al phases, are available in Multimedia
Appendix 5.

Table 2. Differencein Unified Theory of Acceptance and Use of Technology total scores? by participant and domain between the beginning of phase

1 or 2 and end of phase 3 (detailed results in Multimedia Appendix 5).

Participant number® 1 2 3 4 5 6 7 8 9 10 Values, mean
Total score
Phase 1 or 2 89 63 86 81 87 79 66 75 71 7 7
Phase 3 74 76 80 74 77 72 NJ/AC 80 79 72 76
Difference -15 13 -6 =7 -10 -7 N/A 5 8 -5 -2.7
Difference by domains
Performance expectancy -2 3 1 1 -1 -1 N/A 1 1 0 0.33
Effort expectancy -2 4 1 -1 1 -1 N/A 0 0 1 0.33
Social influence -3 3 1 0 -2 -1 N/A -1 1 -1 -0.67
Voluntariness -3 -3 -5 -2 -3 -3 N/A 2 3 -4 -2
Intention to use -2 3 -4 -4 -6 0 N/A 2 3 0 -0.9
Facilitating conditions -3 3 0 -1 1 -1 N/A 1 0 -1 -0.1

8scores for individual questions from 1 (strongly disagree) to 5 (strongly agree). The domain scores ranged from 5 to 15. The total score for all the

domains ranged from 30 to 90.

BPartici pants 1 to 5: phase 1 and phase 3; participants 6 to 10: phase 2 and phase 3.

°N/A: not applicable; participant 7 expired before phase 3.

Of the 9 participants who completed phase 1 or 2 and phase 3,
6 (67%) individuals had a decrease in the total UTAUT score,
ranging from -5 to —15 points. There were 33% (3/9) of
individuals who had an increase in the total UTAUT score,
ranging from 5 to 13 points. The mean score at the beginning
of phases 1 or 2 was 77 (SD 8.8), with arange of 63 to 89. The
mean score at the end of phase 3was 76 (SD 3.2), with arange
of 72 to 80. In group 1, the domains of voluntariness (-3) and
intention to use (-2.6) showed the largest decrease in mean
difference between the beginning of phase 1 and the end of
phase 3, with al participants reporting a negative score in
voluntariness and 80% (4/5) of participants reporting anegative
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scoreinintention to use. In group 2, there were small decreases
in voluntariness (-0.5), social influence (-0.5), and facilitating
conditions (-0.25) and an increase in intention to use (1.25)
between phases 2 and 3 (Multimedia Appendix 5).

Participant Observation

The home observation results for each participant using the
CKD-PD app with the NFC and OCR and monitoring system
during the home observations are summarized by phase for all
participants in Table 3, with detailed responses in Multimedia
Appendix 6. Feature ratings are provided for each phase. The
participants rated almost all features as good, except for some
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data entry tasks using NFC, which were rated as neutral.
Participants liked automatic data entry with NFC; however,
technical issues such as slow transfer of time and difficulty
tapping the card resulted in lower scores. Participants were
asked to rate the entry of body weight and dialysate volume
using NFC at the start of phase 3 based on their experience in
phases 1 or 2 for comparison with manual data entry used in

Lukkanalikitkul et &l

phase 3. The average rating for data entry with NFC was 2.3
for each task compared with 1.1 for manual data entry
(Multimedia Appendix 6). Scores for al tasks using the
handwritten logbook were nearly all higher than the CKD app
with or without NFC and OCR, consistent with the preference
for using the app.

Table 3. Feature and task ratings® from participant observation in phases 1, 2, and 3 (detailed resultsin Multimedia Appendix 6).

Feature Phase 1°, mean (range) Phase 2°, mean (range) Phase 3%, mean (range) Phase 3%, mean (range)
Open screens 11(1-2) 1(1) 16 (1-3) N/Af

Enter body weight 1.1(1-2) 1.2(1-2) 1.1(1-2) 14(1-2)

Enter blood pressure 1.1(1-2) 1.6 (1-3) 1.1(1-2) 1.4 (1-3)

Enter dialysate 1.1(1-2) 1.2(1-2) 1.1(1-2) 1.8(1-3)

View metrics 1.3(1-2) 1(D) 11(1-2) 1.7 (1-3)

Interpret metrics 11(1-2) 12(1-2) 11(1-2) N/A

Communications 1(1) 1(1) 1(2) 1.2(1-3)

User incentives 1.1(1-2) 1.2(1-2) 1.2(1-3) 1.9(1-3)

8Rating of task or feature: 1=good, 2=neutral, and 3=not good.

bGroup 1 using the chronic kidney disease—peritoneal dialysisapp with near-field communication or optical character recognition dataentry; participants

1to5.

®Group 2 using the chronic kidney disease—peritoneal dialysisapp with near-field communication or optical character recognition dataentry; participants

6to 10.

dGroup 1 and 2 using the chronic kidney disease—peritoneal dialysis app with manual entry; participants 1 to 10, excluding 7.

€Group 1 and 2 using logbook; participants 1 to 10, excluding 7.
'N/A: not applicable.

In general, participants found that manual dataentry was easier
to perform than using the NFC and OCR system. The use of
NFC and OCR presented multiple challenges. Some of these
issues were solved by providing tools such as an extension
device for tapping the card to eliminate the need to bend over
and touch the card to the scale on the floor and training
participants to wait long enough for data transfer. Some issues
were more difficult to troubleshoot within the time frame of
this study, such as (1) lack of space in participants’ homes for
NFC setup and access to power outlets; (2) internet instability
resulting in slow data transfer; (3) size and design of the
NFC-assembled weight scale, making it difficult for older or
obese patients to stand on; and (4) lack of an alert to indicate
that the NFC device was ready to place the NFC card for
reading. Most patientsalso did not liketo usethe OCR function
to enter the blood pressure readings because of poor image
clarity and variations in ambient home lighting conditions.

Several important issues related to the functionality of the
CKD-PD app were detected and corrected. Thedialysatein and
out volumes were reported by PD cycle, and the net daily
ultrafiltration volume was not accurately calculated and
displayed. There were issues with the display of hydration
metrics, such as incorrect scale on the graph and a lack of
previous results for comparison. During home observation of
parti cipants using the CK D-PD app with the NFC and OCR and
monitoring system, participants expressed concerns about the
usability of the app. An example was slowness when opening
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each icon, which was determined to be from opening multiple
apps at once, and slow cellular or Wi-F network speeds were
contributing factors. BMI was misinterpreted as overweight
because of translation issues between the English and Thai
languages. This was corrected by changing the wording so it
would not be confused with weight. Participant height had to
be entered daily to calculate the BMI. Asthis measurement did
not change, the app was modified so that it automatically entered
the participant height obtained daily. The original font was small
and difficult to read. This was adjusted, and the readability of
the screens was improved.

Completion and Validation of Hydration Metrics

The percentage completion of the hydration metrics for each
participant was collected for al 3 phases (Table 4). The mean
percentages of completion in phases1 and 2 were 88% (SD 19)
and 83% (SD 6.3), respectively, with arange of 57% to 100%.
Thiswas compared with the mean percentage of completionin
phase 3 for all participants (68%, SD 18.6, range 18%-100%;
Multimedia Appendix 7). The most common reasons for not
collecting the hydration metrics in phases 1 and 2 were not
knowing how to enter the data, forgetting to enter the data,
problems with the system uploading the data to the CKDNET
database, and switching from Android to iOS systems. The
reasons for incomplete hydration metric collection in phase 3
(not using NFC) were forgetting to send the data to the
CKDNET and switching from Android to iOS.
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Table 4. Percentage completion of hydration metrics (detailed in Multimedia Appendix 7).

Participant Phase 12 Phase 2° Phase 3° Difference (%)
Total, N Done, n (%) Total, N Done, n (%) Total, N Done, n (%)

1 84 80 (95) _e — 42 19 (45) -50

2 66 39 (59) — — 84 42 (50) -9

3 42 42 (100) — — 42 26 (62) -38

4 84 73(87) — — 84 79 (94) 7

5 48 48 (100) — — 56 40 (71) -29

6 — — 42 38 (91) 42 42 (100) 9

# — — 39 35 (90) N/AY N/A N/A

8 — — 42 37(88) 42 39(93) 5

9 — — 30 24 (57) 84 15 (18) -39

10 — — 80 27 (90) 42 33(79) -11

Values, mean 65 56 (88) 46.6 32(83) 57.6 37 (68) -15

3Phase 1: participants 1 to 5.

Pphase 2: participants 6 to 10.

®Phase 3: participants 1 to 10.

dDifferencein percentage compl etion between phase 1 or 2 and phase 3.
®Not available.

"Partici pant 7 expired before completion of the study.

IN/A: not applicable.

Of the 9 participants who entered hydration metric datain phase
1 or 2 and phase 3, there were 4 participants who had a greater
than 29 percentage point decrease in their hydration metric
completion. The other 5 participants had minimally decreased
or increased hydration metric completion, ranging from —11%
to 9%.

Validation of the hydration metrics improved from phases 1 or
2 and phase 3 (Table5). In phases 1 and 2, the main issueswere
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the upload of inaccurate body weight and ultrafiltration metric
resultsto the CKDNET. Thiswas because of problemswith the
NFC weight scale and app calculation of the ultrafiltration
volume. In phase 3, these issues were resolved, the hydration
metricswere fully validated with participants correctly entering
the data in the CKD-PD app, and the results entered were
accurately uploaded to the CKDNET.
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Table5. Validation of hydration metrics.
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Participant 1 2 3 4 5 6 7 8 9 10 Values, n (%)2
Phase 1°
Body weight No® No No No No _d — — — — 0(0)
Blood pressure Ye Yes No Yes Yes — — — — — 4(80)
Didysatein Yes No Yes No Yes — — — — — 3(60)
Dialysate out Yes No Yes No Yes — — — — — 3(60)
Ultrafiltration volume Yes No Yes No No — — — — — 2 (40)
Phase 2'
Body weight — — — — — Yes No Yes No Yes 3(60)

Blood pressure — — — —
Dialysatein — — — —
Dialysate out — — — —

Ultrafiltration volume — — — —

Phase 3¢
Body weight Yes ND"  ND Yes
Blood pressure Yes Yes Yes Yes
Didysatein Yes Yes Yes Yes
Dialysate out Yes Yes Yes Yes
Ultrafiltration volume Yes Yes Yes Yes

— Yes Yes Yes Yes Yes 5 (100)
— Yes Yes Yes Yes Yes 5 (100)
— Yes Yes Yes Yes No 4 (80)
— Yes No Yes Yes No 3(60)

Yes Yes N/Al Yes Yes Yes 7 (100)

Yes Yes N/A Yes Yes Yes 9 (100)
Yes Yes N/A Yes Yes Yes 9 (100)
Yes Yes N/A Yes Yes Yes 9 (100)
Yes Yes N/A Yes Yes ND 9 (100)

3N umber and percentage of hydration metric values entered and uploaded with the correct results to Chronic Kidney Disease Prevention in the Northeast

of Thailand.
bphase 1: participants 1 to 5.

®Not uploaded accurately to Chronic Kidney Disease Prevention in the Northeast of Thailand.

dNot available.

€Uploaded accurately to Chronic Kidney Disease Prevention in the Northeast of Thailand.

"Phase 2: participants 6 to 10.
9Phase 3: participants 1 to 10.
PNID: not done by participant.
IN/A: not applicable; participant 7 expired before completion of the study.

Clinic Contacts

The number of times each participant contacted the PD clinic
during each phase is presented in Table 6. All contacts were
made using the Line messaging app by chat, audio, or video

calls, except forl in-person contact during phase 1. In phase 1,
there were 104 clinic contacts compared with 13 and 22 in
phases 2 and 3, respectively, and most were related to issues
using the CKD-PD app. In phase 3, 59% (13/22) of the contacts
were related to clinical concerns.

Table 6. Number and reason for contacting the peritoneal dialysis clinic by phase.

Phase Total number of contacts, N Clinical issue, n (%) App issue, n (%) Other, n (%)
Phase 1 104 0(0) 99 (95.2) 5(4.8)
Phase 2 13 3(23.1) 10 (76.9) 0(0)
Phase 3 22 13 (59.1) 9(40.9) 0(0)

Improvement Team Activities

After the completion of each phase, the research team
summarized the findings for the app improvement team
(Multimedia Appendix 8). In phase 1, troubleshooting issues
with NFC and OCR were the focus of the improvement
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activities, along with app design issues. In phase 2, additional
work was performed with the NFC data entry; however, more
focus was given to resolving issues with how the hydration
metric data were displayed and uploaded to the CKDNET
database. In phase 3, the NFC prototype was not used as the
participants preferred to input data manually into the CKD-PD
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app, and the upload of the hydration metric datato the CKDNET
database was not reliable using NFC. The app improvement
team made final improvements to improve the stability of the
datatransfer from the CKD-PD app to the CKDNET database,
added the total daily ultrafiltration volume to the CKDNET,
and set parameters for overhydration alerts.

Discussion

Principal Findings

Overview

mHealth apps are touted as having great potential to transform
the delivery of health care; however, the real-world devel opment
of mHealth appsin low- and middle-income countries reveals
few success stories [12,17]. Often, a good app idea fails to
succeed as the design does not meet the users needs and is
difficult to use. Our research describes how arapid cycle process
improvement strategy hel ped researchers understand the benefits
and challenges of using an mHealth app for use by patients on
PD in a low-resource setting and optimize its features. The
process revealed valuable insights into the factors influencing
user attitudes, identifying technological and design flaws, and
addressing barriers to user adoption of the CKD-PD app and
monitoring system. Moreover, we believe that this methodol ogy
can be accomplished without requiring significant training in
data collection, statistical analysis, or funding. The general
principles of the user design process are applicable to a wide
variety of locations, contexts, and subject domains.

User Adoption

Thetotal scoresfor al the participants for most domains were
in the agree and strongly agree categories, demonstrating a
strong willingness to adopt the technology at the beginning of
the study. Over the course of the study, 67% (6/9) of participants
who completed both assigned phases demonstrated decreased
interest in using the technology, although the total scores
remained in the agree range or above. The decreasesin thetotal
score were primarily driven by decreases in the domains of
voluntariness and intention to use. We believe this is likely
because of issues with the NFC and OCR data entry features
and app speed and functionality. We acknowledge that the
UTAUT questionnaire is not typicaly used to evaluate
technology adoption over time; however, we found that it
provided insightsinto how our participants views changed over
the course of using the CKD-PD app and monitoring system,
although they had limited generalizability. The small sample
sizelimited the statistical validity of our findings. However, we
found the information useful as a sentiment analysis regarding
user experience and provided insights into how different
individuals may adopt the CKD-PD app.

CKD-PD App I ssues

Design issues centered on simplicity and ease of use compared
with apencil and paper logbook. Simplifying the use of the app,
for example, opening the app and the organizati on of the screens,
readability of the fonts, input of the data, and graphical
representation of trends, clearly needed to be refined based on
user feedback. PD requires a substantial commitment of time
to collect and record data from patients and their families
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throughout the day, whether in a logbook or an app. Our
participants generally reacted positively to the self-monitoring
features and quickly engaged with this new functionality but
became frustrated when some features did not work well for
them.

Technology | ssues

Technology issues included problems with the NFC devices,
unstable internet access, slow internet speed, app stability,
uploading data to the CKD-NET cloud, and software issues
causing it to freeze or not upload data properly. The participant
observation revealed that NFC and OCR were good solutions
for automatic data entry but that they need to be seamlessly
integrated into the measurement devices, for example, the
location of NFC on the scales on the floor was inconvenient,
slow data transfer, and poor quality image capture with OCR.
Despite these barriers, participants liked the concept, and with
further development, we believe that NFC and OCR could be
simple and effective methods of mitigating the barrier of data
entry [28,29], as has been done with other devices such as
glucose monitors.

Internet access, especialy in low-income rural areas, is
frequently slow or unstable, making the use of digital apps
cumbersome. Some patients were concerned about the cost of
sending or receiving data, athough internet access was
subsidized for the participants in this study. These will be
challenging issuesto remedy; however, if successful inreducing
complications from overhydration, it may prove cost-effective
in the long run to provide financial support for internet access
for patients on PD, given the alternative costs of not using the

app.

Programming issuesresulting in app instability and data upl oad
errors were critical problems that were identified. These were
fixable by our software engineers and resulted in improved
validation of the hydration metricsin phase 3. The completion
of the hydration metrics dropped between phases 1 and 3. We
believethisoccurred as participantsin phases 1 and 2 used NFC,
which automatically uploaded the hydration metrics, and
decreased after the team elected not to use NFC and OCR in
phase 3 because of usability issues and inaccurate upload of the
hydrate metrics to the CKDNET with NFC and OCR. The
hydration metric accuracy improved with this change and
resulted in 100% validation of the hydration metrics in phase
3. However, when manua entry was used in phase 3,
participants had to remember to upload their data, resulting in
incomplete hydration metrics. In the fina improvements, a
reminder alert addressed thisissue.

Communication | ssues

Contact with the PD clinic was much more frequent in phase 1
than in phase 2, although the participants in both phases were
new users of the app. The study staff felt that this was because
of differences in individual comfort when using the CKD-PD
app. In phase 3, there were fewer contacts about the app,
although there were 10 participants compared with 5 in phases
1 and 2. The contacts in phase 3 were about clinical concerns,
suggesting increased confidence in self-monitoring features. In
general, participants gave high ratings and positive comments
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about the ease of communication with the PD clinic using the
CKD-PD app.

Impact on Future Deployment and Development of
CKD-PD

Our research findings provided critically useful information for
the optimization of the CKD-PD app and monitoring system.
We plan to use it in a randomized controlled tria to further
evaluate the efficacy of CKD-PD in the early detection and
treatment of overhydration.

We have developed training materials for CKD-PD app users
based on the insights gained from this study and plan to share
them with future CKD-PD app users. We have improved
awareness of user adoption issues and realize that this will be
an iterative process as more patients on PD use the app. We
believe that with additional engineering and design work, NFC
is a potential solution for automating data entry, and we plan
to pursue the further development of these features.

Limitations

Our study has severa limitations. The NFC system and CKD-PD
app wereinitialy tested together; however, the NFC issueswere
too complicated to solve within the time frame and budget of
the study period. Through targeted observations and data
collection, we were able to tease out NFC and data entry issues
from the app design and cloud-based monitoring processes.

We identified potential sources of bias. Observation bias could
have influenced our results as participant observations were
conducted by research staff from the PD clinic. Patientson PD,
cared for by nephrologistsand PD nursesfrom their clinic, may
beinclined to report feedback they thought the PD staff wanted
to hear. Confirmation bias may also be a concern as research
staff may be looking for patterns or use issues that confirm
opinions they already hold about the CKD-PD app, NFC and
OCR data entry, and the monitoring system. Our sample size
was small; however, this is consistent with recommendations
for user design studies, indicating that a few participants can
uncover most usability issues [30]. We also acknowledge the
potential for selection biasin our participants, given their higher
educational level than the average population in rural northeast
Thailand, although the participants were representative of the
Srinagarind Hospital PD patient population. We selected
participants who had baseline comfort with smartphonesfor the
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user design study, although it limits generalizability as they
were more interested and engaged in the design process.

An additional weaknessis that we did not conduct an in-depth
investigation into why our participantsresponded to the UTAUT
guestionnaire as much as they did. Although it has been
validated and used in Thai populations [26,31], we did not
consider the impact of age, gender, education, and cultural
influences on UTAUT scores [32,33]. We acknowledge that
UTAUT results have limited generalizability.

Comparison With Prior Work

Our research included several recommended strategies for
mHealth app development and evaluation [34,35]. Our iterative
rapid cycle process improvement approach used a
multidisciplinary team, including patients, computer engineers
and programmers, nephrologists, and PD nurses, to evaluate
the CKD-PD app. We conducted our study activities in the
participants' homes and PD clinics where it would be used
[36,37]. Our structured observation using the think-al oud method
provided the app improvement team with abroad sense of what
worked and what did not work, in addition to specific actionable
feedback. Finally, our study participantswere selected from the
same study population as those who will use the CKD-PD app
in northeast Thailand.

Our research team found several critica usability and
functionality issues during the study. This experiencereinforces
the importance of these steps before an mHealth app can be
successfully implemented [12,13,17]. Although our current
NFC and OCR dataentry features are not optimized, our results
support the idea that app users want these features [27].

Conclusions

In conclusion, using rapid cycle progress improvement
methodologies with a multidisciplinary team proved to be a
useful strategy for optimizing the CK D-PD app and monitoring
system. Our experience aigns with insights and
recommendations regarding mHealth technology design and
evaluation that using a multidisciplinary team in the context of
the system in which it is used is essential for successful
deployment. This process revealed critical issues that once
addressed, position the CKD-PD app and monitoring systemto
achieve its potential to improve health outcomes.
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Abstract

Background: With the aging society, the number of emergency transportations has been growing. Although it isimportant that
a patient be immediately transported to an appropriate hospital for proper management, accurate diagnosis in the prehospital
setting is challenging. However, at present, patient information is mainly communicated by telephone, which has a potential risk
of communication errors such as mishearing. Sharing correct and detailed prehospital information with emergency departments
(EDs) should facilitate optimal patient care and resource use. Therefore, the implementation of an app that provides on-site,
real-time information to emergency physicians could be useful for early preparation, intervention, and effective use of medical
and human resources.

Objective: In this paper, we aimed to examine whether the implementation of a mobile app for emergency medical service
(EMS) would improve patient outcomes and reduce transportation time as well as communication time by phone (ie,
phone-communication time).

Methods: We performed an interrupted time-series analysis (ITSA) on the data from atertiary care hospital in Japan from July
2021 to October 2021 (8 weeks before and 8 weeks after the implementation period). We included all patients transported by
EMS. Using the mobile app, EMS can send information on patient demographics, vital signs, medications, and photos of the
scene to the ED. The outcome measure was inpatient mortality and transportation time, as well as phone-communication time,
which was the time for EM S to negotiate with ED staffs for transport requests.

Results: During the study period, 1966 emergency transportations were made (n=1033, 53% patients during the preimplementation
period and n=933, 47% patients after the implementation period). The ITSA did not reveal a significant decrease in patient
mortality and transportation time before and after the implementation. However, the ITSA revealed asignificant decreasein mean
phone-communication time between pre- and postimplementation periods (from 216 to 171 seconds; —45 seconds; 95% CI -71
to —18 seconds). From the pre- to postimplementation period, the mean transportation time from EMS request to ED arrival
decreased by 0.29 minutes (from 36.1 minutes to 35.9 minutes; 95% CI —2.20 to 1.60 minutes), without change in time trends.
We also introduced cases where the app allowed EM S to share accurate and detailed prehospital information with the emergency
department, resulting in timely intervention and reducing the burden on the ED.

Conclusions: The implementation of a mobile app for EMS was associated with reduced phone-communication time by 45
seconds (22%) without increasing mortality or overall transportation time despite the implementation of new methodsin the real
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clinical setting. In addition, real-time patient information sharing, such asthetransfer of monitor images and photos of the accident

site, could facilitate optimal patient care and resource use.

(IMIR Form Res 2022;6(7):€37301) doi:10.2196/37301
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Introduction

With the aging society, the number of emergency transportation
has been growing [1]. Researchers used a nationwide database
in Japan and reported that the annual emergency transportations
increased from 4 million in 2000 to 6 million in 2020 [1]. The
substantial increasein emergency transportation causes depletion
of medical resources and emergency department (ED)
overcrowding, resulting in poor patient outcomes[2,3]. Indeed,
in Japan, approximately 10,000 emergency patientswereturned
away by at least 6 hospitals annually [4].

When a patient has stroke, acute myocardial infarction, or severe
trauma, it is important to transport them to an appropriate
hospital in order to provide appropriate management
immediately [5-9]. Although accurate diagnosis in the
prehospital setting is challenging, real-time sharing of detailed
patient information should facilitate appropriate transportation
and management [10,11]. However, at present, patient
information is mainly communicated by telephone, which has
the potential risk of communication errors such as mishearing.
In addition, photos of the patient, patient monitors (eg,
electrocardiogram), and the accident scene can containimportant
information that emergency physicians would want to know in
advance. Therefore, theimplementation of an app that provides
on-site, real-time information to emergency physicians could
be useful for early preparation, intervention, and effective use
of medical and human resources [5-8,10-12].

Thus, in this study, we examined whether the implementation
of amobile app for emergency medical services (EMS) could
improve patient outcomes. We hypothesized that patient
mortality would be improved by shortening the transportation
time and timefor EM Sto negotiate with ED staffsfor transport
requests.

Methods

Study Design and Settings

We performed an interrupted time-series analysis to examine
the change in outcomes before and after the introduction of a
mobile app for EMS. This study was conducted using data on
EMS transportations by Kamakura City Fire Department to
Shonan Kamakura General Hospital, atertiary care hospital in
Japan, from July 8, 2021, to October 27, 2021. Kamakura City
is a city in Kanagawa Prefecture, Japan, with a population of
172,948 people and an average age of 48.8 years as of 2020.
The city has a high ratio of the aging population, with 53,517
(31.1%) people aged =65 years. Kamakura City has 8 fire
departments that make 29.9 emergency transportations per day

https://formative.jmir.org/2022/7/e37301

and 10,896 per year [13]. The Emergency Department of Shonan
Kamakura General Hospital had 43,506 ED visits by patients
in 2020. Among these patients, 14,925 (34.3%) weretransported
to the emergency department by EM S, which was the highest
annual number of emergency transportations of all hospitalsin
Japan that year. All patients transported by EM S were accepted
[14]. The number of patientstransported by the Kamakura City
EMS during the study period (16 weeks) was estimated to be
approximately 2000 based on the number of patients transported
in the past.

Ethics Approval

This study protocol was approved by the Ethics Committee of
Shonan Kamakura Genera Hospital (approval number:
TGE01663-024; approval date: February 25, 2021). The need
for informed consent waswaived dueto the retrospective nature
of the study. For the publication of images and personal
information, the patients' consent was obtained, and their
consent was recorded in their medical charts. The institutional
review board approved the use of patient information for this
study.

AppsUsed and Their Features

We implemented an app for EMS named NEXT Stage ER
mobile (NSER mobile) on September 2, 2021. The NSER
mobile is an app that was developed to reduce the complexity
of information entry for EMS teams and to increase the
efficiency of information sharing with EDs. The app is equipped
with high-precision voiceinput and optical character recognition
functions that enable timely information sharing by sending
information to hospitals in the original text (eg, medications
and past medical history) and in coded form (eg, International
Statistical Classification of Diseases and Related Hedlth
Problems, 10th revision codes). We provide a description of
the usage process of the NSER mobile by EMS and hospitals
in Multimedia Appendices 1 and 2. All EM S staffstook 3-hour
lecturesto learn to use the app before implementation.

The developer of NSER mobileis TXP Medical Co Ltd. A free
trial for this product is available through the website of TXP
Medical [15]. The system’saccuracy and validity are now being
examined in a multicenter study (UMIN-CTR ID:
UMINO000045775), but it is fundamentally the same as the
NEXT Stage ER system, which is a well-validated ED
information system [16]. In addition, in this study, we did not
use table data from the app. All data are abstracted from the
Kamakura City Fire Department and patient registry of ED
patients of Shonan Kamakura General Hospital. Thus, the only
data we extracted from the NEXT Stage ER mobile system for
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this study are images (though more detailed data exist in the
cloud server of the system).

Study Population

All patients transported to Shonan Kamakura General Hospital
by the Kamakura City EMS during the study period were
included in the study. Exclusion criteriawere caseswith missing
data on call times between the hospital and EMS and EMS
activity times (26/1992, 1.3%).

Outcome M easures

The primary outcome was inpatient mortality. Secondary
outcomes were the overall transportation time (the time from
the patient’s call for an ambulance to arrival at the hospital),
and phone-communication time (the time for EM Sto negotiate
with ED staffs for transport requests).

Statistical Analysis

Cases with missing data on the time spent in EMS and the
emergency department (ED) were excluded from the analysis
(26/1992, 1.3%). Using data that met the inclusion criteria, we
performed an interrupted time-series analysis with a linear
regression model to examine whether the implementation of
the mobile app had an impact on the outcomes. An interrupted
time-seriesanalysisisaquasi-experimental design for evaluating

https://formative.jmir.org/2022/7/e37301
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the effectiveness of population-level health interventions
implemented at aclearly defined point intime and isthuswidely
used to evaluate the effectiveness of interventions[17-19]. The
time unit was weeks (ie, 8 time points before and 8 time points
after implementation).

Additionally, we described specific cases where theimmediate
sharing of patient information and photos with NSER mobile
led to rapid diagnosis and intervention.

All statistical analyses were conducted using R version 4.1.1
(R Foundation for Statistical Computing).

Results

Among the 1992 patients transported by EM S, we excluded 26
patients (1.3%) with missing data on the transport time or the
phone communication time, and the remaining 1966 (98.7%)
patients were eligible for this study. The mean age was 66.7
years (SD 25.4), and 49% (n=963) were men. Of the 1966
patients, 1033 (53%) were transported during the
preimplementation period, and 933 (47%) were transported in
the postimplementation period. The patient characteristics in
the pre- and postimplementation periods were similar.
Additionally, there were no significant differencesin theregion
of transportation and the EM S team numbers (Table 1).
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Table 1. Characteristics of patients transported by emergency medical services.

Peatient characteristics and variables Patients transported using the app (n=1033) Peatients transported in theusual way P value
(n=933)
Age (years), mean (SD) 65.8 (27.2) 68.1(23.5) A3
Age profile (years), n (%)
<18 98 (9.5) 48(5.1)
18-64 307 (29.7) 232 (24.9)
65-84 324 (31.4) 343 (36.8)
285 304 (29.4) 310(33.2)
Sex, n (%) .80
Male 508 (49.2) 464 (49.7)
Female 525 (50.8) 469 (50.3)
Number of calls to the hospital, mean (SD) 1.07 (0.28) 1.05 (0.25) .05
Region of emergency medical services, n (%) 17
Kamakura 162 (15.7) 147 (15.8)
Ofuna 176 (17.0) 181 (19.4)
Fukasawa 203 (19.7) 155 (16.6)
Tamanawa 139 (13.4) 128 (13.7)
Koshigoe 121 (11.7) 109 (11.7)
Imaizumi 74(7.2) 82(8.8)
Shitirigahama 91 (8.8) 60 (6.4)
Zyoumyouzi 67 (6.5) 71(7.6)
Level of consciousness (JCSY), n (%) 70
0 524 (50.7) 443 (47.5)
1 163 (15.8) 178 (19.1)
2 143 (13.8) 123 (13.2)
3 90 (8.7) 79(8.5)
10 47 (4.5) 45 (4.8)
20 14 (1.4) 15 (1.6)
30 5(0.5) 4(0.4)
100 7(0.7) 8(0.9)
200 7(0.7) 4(0.4)
300 33(2.9) 34 (3.6)
Vital signs, mean (SD)
Systolic blood pressure (mmHg) 133 (45.9) 135 (50.6) .35
Diastolic blood pressure (mmHg) 79.4 (27.8) 79.6 (30.7) 91
Pulse rate (per min) 89.1 (29.3) 84.5(27.2) <.001
Respiratory rate (per min) 21.2(6.33) 20.8 (5.67) .08
Saturation (%) 89.2 (24.5) 87.9 (26.8) 25
Body temperature (°C) 35.0(8.43) 34.4 (9.04) .16
Classification of disease?, n (%) <.001
Endogenous disease 748 (72.4) 680 (72.9)
Trauma 270 (26.1) 234 (25.1)
Cardiac arrest 15(1.5) 19 (2.0)
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Patient characteristics and variables Patients transported using the app (n=1033) Patients transported in the usual way P value
(n=933)

Severity of illness at the EDC visit?, n (%) 10
Minor illness 375(36.3) 351 (37.6)
Moderate illness 567 (54.9) 492 (52.7)
Seriousillness 76 (7.3) 71 (7.6)
Death 15 (1.5) 19 (2.0)

Disposition at the ED, n (%) .04
Discharge 657 (63.6) 549 (58.8)
Admission 308 (29.8) 295 (31.6)
Transfer to another hospital for admission 50 (4.8) 68 (7.3)
Death 18 (1.7) 21(2.3)

Prognosis, n (%) .56
In-hospital death 53 (5.1) 46 (4.9)

4JCS: Japan Coma Scale.

5The severity of illness at the emergency department is classified as follows: minor illness—patient can return home after treatment; moderate
illness—patient requires inpatient treatment, but the disease severity islow and can be managed in a general ward; serious illness—multiorgan failures
such as respiratory or circulatory failure requiring monitoring, a ventilator, vasopressors such as catecholamines, and admission to an intensive care

unit; death—cardiac arrest on arrival at the hospital.
®ED: emergency department.

Inpatient Mortality

Of the 1966 €eligible patients, 53 (5.1%) died in hospital in the
preimplementation period and 46 (4.9%) died in hospital inthe
postimplementation period. From the pre- to postimplementation
period, the proportions of in-hospital deaths among patients
who were transported to EDs during each period decreased by
5% (95% Cl -11% to 1%), followed by a decreasing trend
relative to preimplementation of —1% per week (95% CI —2%
to 1%). There was no significant change in inpatient mortality.
Figure 1 shows the proportions of in-hospital deaths among

https://formative.jmir.org/2022/7/e37301

RenderX

patientswho weretransported to emergency departments during
each period. On September 2, 2021, EM S began transportation
using the new app in place of the traditional method. The
proportion of in-hospital deaths among the transported patients
is plotted for 8-week periods before and after the
implementation. For in-hospital mortality, the R? for the
preimplementation model was 0.26, while the R? for the
postimplementation model was 0.23. The results of interrupted

time series analysis on inpatient mortality are shown in Table
2.
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Figure 1. Interrupted time-series analysis of inpatient mortality.
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Table 2. Results of interrupted time-series analysis on inpatient mortality.

Time-series anaysis Estimate (95% CI) P vaue
Trendsin inpatient mortality before implementation 0.01 (0.00t0 0.02) .07
Absolute change in the inpatient mortality before and after implementation -0.05(-0.11t0 0.02) A1
Trendsin inpatient mortality after implementation 0.00 (-0.01 to 0.01) .50
Change in slope before and after implementation -0.01 (-0.02t0 0.02) 40

The Transportation Time From EM S Request to ED
Arrival

The mean transportation time from EM S request to ED arrival
was 35.9 minutes (SD 9.7 minutes) in the preimplementation
period and 36.1 minutes (SD 85 minutes) in the
postimplementation period. From the pre- to postimplementation
period, the mean transportation time from EMS request to ED
arrival decreased by 0.29 minutes (95% Cl -2.20 to 1.60
minutes), followed by a decreasing trend relative to

Table 3. Results of interrupted time-series analysis on transportation time

preimplementation of —0.33 minutes per week (95% CI -0.74
to 0.07; Table 3). Figure 2 shows the mean transportation time
from the emergency call to arrival at the hospital. On September
2, 2021, EM S began transporting using the new app in place of
the traditional method. The mean transportation timeis plotted
for 8-week periods before and after the implementation. For

transportation time, the R? for the preimplementation model

was 0.30, and the R? for the postimplementation model was
0.28.

from emergency medical servicesto emergency department arrival.

Time-series anaysis Estimate (min), 95% CI P vaue
Trends in mean transportation time before implementation 0.23 (-0.06 to 0.51) A1
Absolute change in the transportation time before and after implementation -0.29 (-2.20to 1.60) .70
Trends in mean transportation time after implementation -0.10 (-0.39t0 0.18) 40
Change in slope before and after implementation -0.33 (-0.74t0 0.07) .10

https://formative.jmir.org/2022/7/e37301

XSL-FO

RenderX

JMIR Form Res 2022 | val. 6 | iss. 7 |e37301 | p.60
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

Fukaguchi et a

Figure 2. Interrupted time-series analysis on transportation time from emergency medical services to emergency department arrival.
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Phone-Communication Time Between EM S Teams
and Hospital

The mean time of phone communication between EMSand ED
staffs was 216 (SD 107) seconds in the preimplementation
period and 171 (SD 120) seconds in the postimplementation
period. From the pre- to postimplementation period, the
phone-communication time decreased by 45 seconds (95% Cl
—71 to —18 seconds), followed by an increasing trend relative

to preimplementation of +2.9 seconds per week (95% CI -2.7
t0 8.6; Table4). The mean phone-communication time between
EMS and the hospital is shown in Figure 3. On September 2,
2021, the EM S started using the app for transportation in place
of the conventional method. The mean phone-call timeisplotted
for 8-week periods before and after the implementation. For

phone-communication time, the R? for the preimplementation

model was 0.78, while the R? for the postimplementation model
was 0.72.

Table 4. Results of interrupted time-series analysis on phone-communication time.

Time-series analysis

Estimate (s), 95% CI P value

Trends in mean phone-communication time before implementation

Absolute change in the phone-communication time before and after implementation

Trends in mean phone-communication time after implementation

Change in slope before and after implementation

~0.44 (-4.410 3.6) .80

-45.0 (-71.0to -18.4) .003
25(-15t06.5) 20
2.9(-2.7t08.6) 30
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Figure 3. Interrupted time-series analysis on phone-communication time.

2504

Fukaguchi et a

time from emergency

partment stafts (seconds)

04

The mean time for phone communication

medical service to the emergency de

Specific Cases

We experienced several cases where the immediate sharing of
patient information and photos using the NSER mobile hasled
to rapid diagnosis and intervention. For example, a47-year-old
man with a history of diabetes mellitus, who had visited the
hospital the day before for chest pain, called for EMS again
complaining of persistent chest pain. Upon EMS's arrival, his
electrocardiography monitor showed ST-segment elevation in
lead Il (Multimedia Appendix 3). Before arriving at the
hospital, he was diagnosed with ST-segment elevation acute
myocardial infarction. Upon consulting with the cardiologist,
he was able to start percutaneous coronary intervention within
ten minutes after the patient’s arrival at the ED. Multimedia
Appendix 3 shows the monitor screen in the ambulance
transporting a 47-year-old man who called EMS complaining
of chest pain. Lead Il showed ST-segment elevation, and the
images were transmitted from EM S to the ED staff, leading to
early diagnosis of acute myocardial infarction and percutaneous
coronary intervention within 10 minutes of arrival at the
hospital.

In another example, a 35-year-old man was riding a bicycle
when he collided with acar traveling at 60 kilometers per hour.
He had ho memory when he wasinjured. While the mechanism
of injury suggests a highly serious one, real-time information
sharing (initial assessment of the patient, vital signs, photos of
the injury scene, and damage to the bicycle) allowed us to
determine that the injury was minor, with only a contusion on
the left lower leg and the scalp. Consequently, we were able to
reduce unnecessary preparation for the initial treatment,
including surgery for damage control (Multimedia Appendices
4-6).
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Discussion

Principal Findings

In this ITSA study, there was no substantial decrease in
in-hospital mortality and overall transportation time between
pre- and postimplementation periods. On the other hand, the
implementation reduced phone-communication time by 22%
without increasing mortality or overal transportation time
despite the implementation of new methodsin the real clinical
Setting.

The conventional communication between EMS and ED staff
by telephone only poses substantial stress on EMS staff,
exemplified by difficulty hearing and misidentification of
information. Data related to patient demographics, vital signs,
past medical history, and medications are likely misclassified
due to such technical difficulties, and real-time information
sharing could reduce such miscommunication. In addition, the
app’s feature to share visual information via optical character
recognition in a timely manner was useful to ensure that ED
staffsarefully prepared to receive patients. For ED staff, timely
monitoring and understanding of the situation offered by the
EMS were useful for maintaining a high quality of clinical
practice.

Comparison With Prior Work

Appropriate use of medical apps could lead to a seamless
transition of management from prehospital to post-ED arrival.
Asreported in this study, apps can be used to obtain information
such as medical history and prehospital electrocardiogramsin
advance. From such information, physicians can prepare for
urgent interventions (eg, catheterization) before the patient
arrives at the hospital. There have been several reports on the
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usefulness of apps that provide prehospital information in
emergency medicine. A system caled ORION (Osska
Emergency Information Research Intelligent Operation Network
system), introduced in Osaka City in 2013, reduced the number
of cases that are difficult to transport [12]. Another study
reported that the communication-type medical apps can be
accurately used remotely, and information can be shared with
the stroke team to prepare for rapid treatment [5,20,21].

The NSER mobile app is a digitalization tool for EMS in the
clinical setting, and there are no patients for whom the app
cannot be used. Nevertheless, we think that the system is more
suitable for patients who need emergency interventions (eg,
cardiac catheterization) [2-5,7] rather than those with cardiac
arrest (EM'S may not have enough time to use the app). Dueto
the limited sample size, we could not analyze data after
stratifying by these variables. Thus, we are conducting further
study in different settings to examine the effectiveness of the

app.
Strengths and Limitations

This study has several strengths, afew of which are asfollows.
First, there were no similar studies on prehospital information
transfer apps aimed at improving the efficiency of emergency
patient transport without assuming a specific disease. Second,
the interrupted time-series analysis estimates the effect of
intervention on a population and is a study design without a
control group. Third, the advantage of reducing
phone-communication time through real-time information
sharing is noticeable especially when the EMS is consulting
multiple hospitals to accept patients at the same time, not to
mention that in many casesit is difficult to transport patients,
particularly in urban areas in Japan. Indeed, according to
statistics from the Ministry of Health, Labor, and Welfare in
2016, even for critically ill patients, there were 10,039 cases
(2.3%) in which the number of consultations to medical
institutions was >4 times and 22,104 cases (5.0%) in which the
time spent on site was 30 minutes or longer [22]. In such cases,
given the tough negotiation with hospitals, the reduction of
phone-communi cation time while efficiently sharing prehospital
information should reduce the burden on EM S. We believe that
the findings from this study allow usto consider the substantial
contribution and potential benefits of mobile appsto emergency
medical care.

Our study has several limitations. First, although we performed
a3-hour lecturefor using the app prior to implementation, users
may not have been able to get accustomed to the app quickly
enough in the clinical setting. Despite this, there was clear

Fukaguchi et a

improvement in phone-communication time immediately after
its implementation. Second, there was no control group in our
ITSA design [23]. Nonetheless, our findings are likely robust,
given that there were no interventions other than the
implementation of the app that may have affected the outcome.
While the COVID-19 pandemic may have affected the
assumptions of the interrupted time series analysis, the
implementation of personal protective equipment for EMSwas
initiated on March 2, 2020. Therefore, change in practice due
to the pandemic may not have substantially affected the EMS
during the study period (July 8, 2021, to Octaober 27, 2021).
Third, we did not have information on the time to intervention
a the ED (eg, time to urgent catheterization) and ED
overcrowding. Therefore, further studies are needed to examine
the impact of the app on clinical practice. Fourth, in this study,
we only evaluated the observed values for 8 weeks before and
after theintervention. A recent simulation-based study on ITSA
reported that 12 preintervention and 12 postintervention time
points may be required for amoderate intervention effect sizes
[24]. Lastly, there is limited generalizability of our findings
because our study was a single-center, retrospective
observational study in Japan with a small sample size. In
addition, EMS systems are different across countries. The
extrapolation of our findings to other settings should be done
with caution, and therefore additional large-scale studies are
warranted.

Future Directions

As shown in the 2 cases, the implementation of a mobile app
for efficient real-time sharing of prehospital patient information
has potential to reduce the time to intervention, resulting in
better patient outcomes. In addition, in Japan, especialy in the
urban areas, there is the difficulty in determining the hospital
for emergency patient [1]; however, for instance, the average
number of hospitals that EM S phoned to transport patient was
1 in Kamakura city during this study period, so the decision to
transport a patient did not take extra time. Therefore, the app
may reduce the overall transportation time by decreasing the
number of calling from EMS to hospitals.

Conclusions

The implementation of a mobile app for EMS reduced
phone-communication time by 22% without increasing mortality
or overall transportation time despite the implementation of
new methods in the real clinical setting. Real-time patient
information sharing, such asthetransfer of monitor imagesand
photos of the accident site, could facilitate optimal patient care
and resource use.
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Workflow of an emergency medical servicesteam using NEXT Stage ER mobile.
[PNG File, 303 KB - formative v6i7e37301_appl.png ]

Multimedia Appendix 2

An example of sharing trauma images, monitors, and clinical information from emergency medical services to the emergency
department staff.

[PNG File, 355 KB - formative v6i7e37301_app2.png ]

Multimedia Appendix 3
Monitor screen image of a case of a47-year-old man complaining of chest pain.
[PNG File, 1063 KB - formative v6i7e37301_app3.png ]

Multimedia Appendix 4
The damaged bicycle image of a case of a 35-year-old man with trauma.
[PNG File, 1410 KB - formative v6i7e37301_app4.png ]

Multimedia Appendix 5
Left lower extremity injuries of a case of a 35-year-old man with trauma.

[PNG File, 1435 KB - formative v6i7e37301_app5.png ]

Multimedia Appendix 6
Monitor screen image of a case of a 35-year-old man with trauma.
[PNG File, 1257 KB - formative v6i7e37301_app6.png ]
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Abstract

Background: The usability of mobile health (mHealth) apps needsto be effectively evaluated before they are officially approved
to be used to deliver health interventions. To this end, the mHealth App Usability Questionnaire (MAUQ) has been designed and
proved valid and reliable in assessing the usability of mHealth apps. However, this English questionnaire needs to be translated
into other languages, adapted, and validated before being utilized to eval uate the usability of mHealth apps.

Objective: This study aims to improve, further adapt, and validate the Chinese version of the MAUQ (C-MAUQ; interactive
for patients) on Left-handed Doctor, one of the most popular “reaching out to patients’ interactive mHealth apps with chatbot
function in China, to test the reliability and cross-cultural adaptability of the questionnaire.

Methods: The MAUQ (interactivefor patients) has been trand ated into Chinese and validated for itsreliability on Good Doctor,
one of the most influential “reaching out to patients’” mHealth apps without chatbot function in China. After asking for the
researchers’ approval to usethis Chinese version, we adjusted and further adapted the C-MAUQ by checking it against theoriginal
English version and improving its comprehensibility, readability, idiomaticity, and cross-cultural adaptability. Following atrial
survey completed by 50 respondents on wenjuanxing, the most popular online questionnaire platform in China, the improved
version of the C-MAUQ (I-C-MAUQ) was finally used to evaluate the usability of Left-handed Doctor through an online
guestionnaire survey (answered by 322 participants) on wenjuanxing, to test itsinternal consistency, reliability, and validity.

Results: Thel-C-MAUQ still retained the 21 itemsand 3 dimensions of the original MAUQ: 8 itemsfor usability and satisfaction,
6 items for system information arrangement, and 7 items for efficiency. The trandation problemsin the C-MAUQ, including (1)
redundancy, (2) incompleteness, (3) misuse of parts of speech, (4) choice of inappropriate words, (5) incomprehensibility, and
(6) cultural difference-induced improper trandation, wereimproved. As shown in the analysis of data obtained through the online
survey, the I-C-MAUQ had a better internal consistency (ie, the correlation coefficient between the score of each item and the
total score of the questionnaire determined within the range of 0.861-0.938; P<.01), reliability (Cronbach a=.988), and validity
(Kaiser—Meyer—0lkin=0.973), compared with the C-MAUQ. It was effectively used to test the usability of Left-handed Doctor,
eiciting over 80% of informants’ positive attitudes toward this mHealth app.

Conclusions; The I-C-MAUQ is highly reliable and valid for Left-handed Doctor, and suitable for testing the usability of
interactive mHealth apps used by patients in China. This finding further confirms the cross-cultural validity, reliability, and
adaptability of the MAUQ. We identified certain factors influencing the perceived usability of mHealth apps, including users
age, gender, education, profession, and possibly previous experience with mHealth apps and the chatbot function of such apps.
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Most notably, we found a wider acceptance of this new technology among young Chinese female college students who were
more engaged in the interaction with health care chatbots. The age-, gender-, and profession-induced preference for new digital
health interventionsin China aligns with the findingsin other similar studiesin Americaand Malaysia. This preferenceidentifies
areas for further research on the social, cultural, and gender adaptation of health technologies.

(IMIR Form Res 2022;6(7):€37933) doi:10.2196/37933

KEYWORDS

mHealth app; usability; Chinese version of MAUQ); improved trand ation; validity; stability; reliability; cross-cultural adaptability;

mobile phone

Introduction

Background

Mobile health (mHealth) apps have been applied to deliver
health interventions (eg, health education, health monitoring,
recommendations on treatments) to alleviate the overburdened
health systems in many countries. These apps can perform
versatile tasks, including health management, behavior
intervention, health data collection, self-diagnosis, disease
management, medi cation management, rehabilitation, and acting
as patient portals [1,2], improving medication compliance,
saving time in diagnosis and treatment, and reducing medical
costs [3-6]. Given these wide applications and diverse
advantages, these apps need to be assessed for hidden expenses,
heavy data entry burden, and interest loss [ 7] to ensure accurate
data analysis before being put into use [8].

To effectively evaluate the usability of mHealth apps, different
questionnaireswere designed [ 9], among which the most popular
arethe System Usahility Scale (SUS) and the Post-Study System
Usability Questionnaire (PSSUQ) [10,11]. Although used to
reliably measure certain usability aspects of mobile apps, the
SUS and the PSSUQ, among others, failed to provide tailored
information on the factors unique to mobile apps[10,12]. Zhou
et a [9] developed and validated the mHealth App Usability
Questionnaire (MAUQ), which was solely designed for
assessing the usability of mHealth apps, attesting itsreliability
and validity. The MAUQ [9] was exclusively developed to
evauate the usability of mHealth apps. It has 4 versions
designed to assessinteractive or standal one mHealth appsamong
patients or health care providers. It shows a strong internal
consistency, evidenced by the Cronbach a coefficients of its 3
dimensions(.895 for ease of use and satisfaction, .829 for system
information arrangement, and .900 for usefulness) and the
overall Cronbach a of .914. Theitemsin the 3 dimensions are
rated on a7-point Likert scalefrom 1 (extremely strongly agree)
to 7 (extremely strongly disagree). The usability of an app can
be determined by calculating the total points and determining
the average points of the responsesto all statements: the closer
the averageisto 1, the higher the usability of the app [9].

Two more recent studiestrand ated and adapted the MAUQ into
Chinese [13] and Malay [14], respectively, finding that the
Chinese and Malay versions exhibited high reliability and
validity similar to those of the original English version [13,14].
The Chinese version of the MAUQ (C-MAUQ; interactive for
patients) was testified to be reliable and valid, with content
validity index of 0.952, Cronbach a of .912, value of test-retest
reliability of 0.896, and value of the split-half reliability of 0.701

https://formative.jmir.org/2022/7/€37933

[14]. TheMalay version of the MAUQ (standal onefor patients)
was proved to be reliable for evaluating the usability of the
mHealth apps (Cronbach 0=.946) [13]. Considering the
painstaking efforts and considerable time and cost investment
involved in developing new questionnaires [14], Marzuki et &
[12] strongly recommended that established, accessible, and
reliable questionnaires should be adapted, validated, and
recorded cross-linguistically.

Left-handed Doctor isone of the most popular “reaching out to
patients’ [15] interactive mHealth apps in China. It integrates
artificial intelligence technologies, such as deep learning, big
dataprocessing, semantic understanding, and interactive medical
dialog with medicine and is committed to using artificial
intelligence technology to expand the supply of high-quality
medical resources. The Left-handed Doctor open platform
provides solutions, such as smart hospitals, diagnostic robots
for consultation rooms, intelligent online consultation, intelligent
postdiagnosis management, and artificial intelligence internet
hospitals. In combination with different application scenarios,
it provides high-quality medical services for al parties,
empowering the health care industry. Although it is popular
among many peoplein China, no studieshave empirically tested
its usability using the C-MAUQ.

Objective

Informed by the MAUQ and its culturally adapted versions, this
study aimed to testify further the reliability, validity, and
cross-cultural adaptability of the MAUQ for its suitability to
the mHealth app usability test. This was achieved by applying
the improved version of the C-MAUQ (I-C-MAUQ) to
Left-handed Doctor, one of the most popular “reaching out to
patients’ interactive mHealth apps with chatbot function in
China. Two factswarrant this study: (1) the Left-handed Doctor
app is different from the Good Doctor app: the former is
empowered with the chatbot function, while the latter is not,
and we thought that this difference would influence users
perceived usability of these apps; and (2) the informants differ
from those in Mustafa et a [13] in terms of age, gender,
education, and profession, and we believed that these differences
would also impact users' perceived usahility of these apps.

Methods

Overview

This study used the C-MAUQ [15] but made some
improvements. The study was conducted from February 18 to
March 8, 2022.
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Improvement of the C-MAUQ

Wefirst obtained the approval of the researchers[15] to usethe
C-MAUQ. Afterward, 2 trandators (Y Sand M J) independently
adjusted thisversion by checking it against the original English
version and improving its readability and idiomaticity. The
I-C-MAUQ still retained the 21 items and 3 dimensions of the
origina MAUQ and the C-MAUQ: 8 items for usability and
satisfaction, 6 items for system information arrangement, and
7 itemsfor efficiency. Improper trandations of all the 21 items
in the C-MAUQ were modified through discussion among the
whole research team.

Improvement of Cross-cultural Adaptation

The C-MAUQ has been adapted cross-culturaly through
experts comments and a prediction test [15]. Based on this
adaptation and drawing on Conway et a’s trandatability
assessment (TA) [16], this study further adapted the C-MAUQ
by inviting agroup of bilingual translators and health educators
to assess the comprehensibility of the content as well as the
cultural relevance and appropriateness of each item.
Subsequently, the revised version was subjected to atrial survey
online, in which 50 college students participated to identify
problems that needed to be resolved.

Informants and Online Survey

Participants were students of the School of Foreign Studies,
Nantong University, China. Impacted by varying degrees of
psychological problemsthat becameincreasingly serious during
therepeated COV ID-19 attacks, these students urgently needed
mHealth appsfor self-diagnosisand general health information
to relieve their psychologicaly strained minds. The
guestionnaire was administered using the online questionnaire
survey platform named wenjuanxing [17] on February 18, 2022,
and the survey lasted until no additional questionnaire was
submitted online for 2 consecutive days (March 4, 2022). Over
this period, the survey was announced to the entire student body
of over 1000 at the School of Foreign Studies, Nantong
University, through emails and WeChat groups. Meanwhile,
the candidate informants were requested to use the Left-handed
Doctor app for 2 days to become familiar with it before
answering the questionnaire. The majority of participants in
this study were female, which is characteristic of all schools of
foreign studiesin China.

Data Collection

The survey was conducted through wenjuanxing [17], the most
popular online questionnaire platform in China. Two categories
of data were collected via online questionnaires: the
demographic information of the participants and their ratings
onthe 21 items concerning the usability of Left-handed Doctor.
The demographic data included the informants age, gender,
grade, and channel to obtain health care information. The
usability test elicited data concerning the informants’ ratings
of the 21 items based on a 7-point Likert scoring system from
1to 7 points (representing “ strongly agree,” “agree,” “ somewhat
agree,” “neither agree nor disagree” “somewhat disagree
“disagree,” and “strongly disagree,” respectively).

https://formative.jmir.org/2022/7/€37933
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Data Analysis

Quantitative analyses were conducted using SPSS version 22.0
(IBM, Inc.). First, demographic data were presented in atable
and briefly described as the background information of the
analysis. Subsequently, item analysis, weight analysis, and
Pearson correlation analysis were conducted, followed by the
reliability, validity, test-retest reliability, and split-haf reliability
tests. Finally, the range, mean values, and SD of the collected
usability data were calculated and described for each of the 21
items.

Ethics Consider ations

This study was approved and supported by the Student Affairs
Office and the Humanities and Social Sciences Office of
Nantong University, which is authorized to provide such
approval before collecting data from students.

Results

Improvement of the C-MAUQ

Both trandators (YS and MJ) found items 1, 2, 5, 9, 11-14,
17-21 problematic after checking the C-MAUQ against the
original English version independently. They modified these
items independently, and then, through discussion, agreed on
the corresponding revisions and the classification of trangdlation
problems, which were subjected to further anendments before
afinal consensus among the study researchers. The trandation
problemsinthe C-MAUQ wererelated to (1) redundancy (items
1, 2, and 18); (2) incompleteness (item 12); (3) misuse of parts
of speech (items5, 9, and 17); (4) choice of inappropriate words
(items5, 9, 14, and 18-21); and (5) incomprehensibility (items
9,11, and 13).

Further Cross-cultural Adaptation

The I-C-MAUQ was further adapted cross-culturally through
apanel meeting attended by agroup of bilingual translatorsand
health educators. This meeting identified and agreed on a
common problem concerning inappropriate cultural adaptation
of items 18-21. In English-speaking countries, a patient always
visits the same doctor and addresses the doctor as “my health
care provider.” By contrast, in China, a patient usually sees
different doctors when becoming ill and thus never uses “my”
when referring to his’her “health care provider” Therefore,
“my” was crossed out from these 4 items. No other problems
were detected during the panel meeting. After the panel meeting,
the comprehensibility, readability, idiomaticity, and cultural
adaptability of the questionnaire content were further improved.
Subsequently, thel-C-MAUQ version wasvalidated in an online
trial survey completed by 50 informants. Thetria survey turned
out to be successful (Cronbach a=.992), and so the [-C-MAUQ
did not require further improvement. The I-C-MAUQ, together
with the C-MAUQ and the MAUQ, is provided in Multimedia
Appendix 1.

Informant Demogr aphics

Multimedia Appendix 2 shows the informants demographic
information. A total of 322 responses were collected online,
including 292 (90.7%) from female respondents. This can be
explained by the fact that over 90% of students studying in the
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School of Foreign Studies, Nantong University, are females.
The age of the participants ranged from 18 to 33 years (mean
21.68, SD 2.30 years). The overwhelming majority (n=316,
98.1%) were aged between 18 and 26 years. The informants
included freshman (n=64, 19.9%), sophomore (n=29, 9.0%),
junior (n=88, 27.3%), senior (n=48, 14.9%), first-year
postgraduate candidates (n=46, 14.3%), and second-year
postgraduate candidates (n=47, 14.6%). The majority of the
informants (n=306, 95.0%) obtained health care information
by visiting a doctor; logging into the internet; and
communicating with families, friends, and classmates. Only a
minor percentage of participants (n=9, 2.8%) used mHealth
apps to obtain health care information.

Questionnaire Item Analysis

The 21 items in the I-C-MAUQ were valid and appropriately
designed (Table 1), as evidenced by the distinction between the
high-score group (n=94) and the low-score group (n=149). Data

Table 1. Item analysis.

Shan et al

below the 27% quantile belonged to the low-score group, and
those above the 73% quantile belonged to the high-score group.
There was a significant difference in each of the 21 items
between the high-score group and the low-score group, with P
value in each case being <.001 (ie, P<.01). This indicates that
all 21 items could well be distinguished from one another and
thus should all be retained in the fina version of the
guestionnaire. Besides, all the 21 items were significant (Table
2), with critical values (CR) determined within the range of
14.751-19.449 and the P value (CR) calculated at <.001 (ie,
P<.01). The correlation coefficient between the score of each
item and the total score of the questionnaire was determined
within the range of 0.861-0.938 (P<.01). Thus, all the 21 items
were retained. According to the Pearson correlation values
(Table S1 of Multimedia Appendix 3), all the 21 items were
significantly and positively correlated, with the correlation
coefficients ranging from 0.688 to 0.921 and P<.01.

Items?® Group, mean (SD) t (critical values) P value®
L ow-score group (n=149) High-score group (n=94)
1 1.58 (0.57) 3.65 (1.08) 17.031 <.001
2 1.52 (0.51) 3.34(1.12) 14.751 <.001
3 1.56 (0.55) 354 (1.02) 17.251 <.001
4 1.58 (0.54) 3.66 (1.08) 17.352 <.001
5 1.58 (0.58) 3.51(1.08) 15.961 <.001
6 1.57 (0.56) 3.53(1.07) 16.348 <.001
7 1.58 (0.55) 3.85 (1.05) 19.449 <.001
8 1.56 (0.52) 3.62 (1.06) 17.555 <.001
9 1.61 (0.61) 3.60 (1.17) 15.225 <.001
10 1.53 (0.51) 3.61(1.03) 18.186 <.001
11 1.52 (0.51) 3.49 (1.05) 16.905 <.001
12 1.58 (0.57) 3.46 (0.99) 16.724 <.001
13 1.52 (0.54) 3.40 (1.04) 16.262 <.001
14 1.56 (0.52) 3.65 (1.04) 18.038 <.001
15 1.55 (0.53) 3.55 (1.06) 16.993 <.001
16 1.56 (0.56) 3.56 (1.11) 16.178 <.001
17 1.56 (0.52) 3.51(1.09) 16.242 <.001
18 1.55 (0.53) 3.54(1.04) 17.182 <.001
19 1.55 (0.55) 3.50 (1.03) 16.832 <.001
20 1.67 (0.67) 3.68 (0.98) 17.527 <.001
21 1.56 (0.52) 357 (1.08) 16.862 <.001

3 tems 1-21 represent the 21 items in the questionnaire.
PAIl P values <.01.
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Table 2. Correlation between the 21 items and the overall score of the questionnaire.

Items CR? P value (CR) cosqQP P value® (COSQ)
1 17.031 <.001 0.874 <.001
2 14.751 <.001 0.885 <.001
3 17.251 <.001 0.902 <.001
4 17.352 <.001 0.907 <.001
5 15.961 <.001 0.861 <.001
6 16.348 <.001 0.883 <.001
7 19.449 <.001 0.890 <.001
8 17.555 <.001 0.921 <.001
9 15.225 <.001 0.879 <.001
10 18.186 <.001 0.925 <.001
11 16.905 <.001 0.938 <.001
12 16.724 <.001 0.923 <.001
13 16.262 <.001 0.906 <.001
14 18.038 <.001 0.923 <.001
15 16.993 <.001 0.914 <.001
16 16.178 <.001 0.879 <.001
17 16.242 <.001 0.910 <.001
18 17.182 <.001 0.912 <.001
19 16.832 <.001 0.896 <.001
20 17.527 <.001 0.869 <.001
21 16.862 <.001 0.905 <.001

&CR: critical value.
bCOSQ: correlation with the overall score of the questionnaire.
CAll P values <.01.

Weight of the 21 Itemsin the Questionnaire

Through the analytic hierarchy process, the weight of each of
the 21 itemsin the questionnaire was determined. Based on the
judgment matrix of the 21 items (Table S2 of Multimedia
Appendix 3), the eigenvector and weight of each item were
determined (Table 3). Drawing on the eigenvectors, the
maximum eigenvalue (21.000) was worked out. According to
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the maximum eigenvalue, the Cl (<0.001) was computed.
According to Table 4, the random index (RI) of the judgment
matrix was 1.6358. From the ClI (<0.001) and the RI (1.6358),
CR (<0.001) was finally calculated (Table 5). This CR value
(<0.1) indicated that the judgment matrix passed the consistency
test. Therefore, the weights of the 21 items in Table 3 were
valid. These weight values meant that the 21 items were almost
equally important in the questionnaire.
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Table 3. Analytic hierarchy process analysis of the 21 items in the questionnaire?

Items Eigenvectors Weight (%)
1 1.018 4.846
2 0.954 4541
3 0.990 4,712
4 1.010 4.808
5 1.020 4.858
6 1.007 4.795
7 1.071 5.099
8 0.990 4.712
9 1.015 4.833
10 0.992 4.725
11 0.956 4.554
12 0.980 4.668
13 0.956 4.554
14 1.015 4.833
15 0.994 4731
16 0.983 4.681
17 0.996 4,744
18 1.004 4.782
19 0.995 4.738
20 1.056 5.029
21 0.999 4,757
@V aximum eigenvalue: 21.000; CI<0.001.
Table 4. RI?table of the judgment matrix.
Order 3 4 5 6 7 8 9 10 11 12 13 14 15 16
RI 0.52 0.89 112 1.26 1.36 141 1.46 1.49 152 154 1.56 1.58 159 1.5943
Order 17 18 19 20 21 22 23 24 25 26 27 28 29 30
RI 16064 16133 16207 1.6292 1.6358 1.6403 1.6462 16497 16556 1.6587 1.6631 1.6670 1.6693 1.6724
8RI: random index.
Table5. Consistency test of the weight of the 21 items.
Maximum eigenvalue ] RI2 Critical value Result of test
21.000 <0.001 1.636 <0.001 Pass

3RI: random index.

Questionnaire Reliability and Validity

The statistics in Table 6 indicate the high reliability of the
guestionnaire. The corrected item-total correlation values of the
21 items al fell within 0.845-0.931, far exceeding 0.4. This
meant that the 21 items were strongly correlated, and that they
all had ahigh degree of reliability. Besides, the Cronbach a did
not apparently increase when each of the 21 items was del eted,
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which implied that all items should be retained in the
guestionnaire. The overall Cronbach o (.988) for the 21 items
was well above 0.9, indicating that the data collected for each
item in the questionnaire were highly reliable. The values of
test-retest reliability and split-half reliability were 0.918 and
0.828, respectively. Therefore, al the data were suitable for
further analysis.
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Table 6. Questionnaire reliability (and internal consistency).

Items Corrected item-total correlation Cronbach a if item deleted®
1 0.860 .988
2 0.873 .988
3 0.891 .988
4 0.897 .988
5 0.845 .988
6 0.870 .988
7 0.877 .988
8 0.912 .987
9 0.866 .988
10 0.917 .987
11 0.931 .987
12 0.915 .987
13 0.896 .988
14 0.914 .987
15 0.905 .987
16 0.866 .988
17 0.900 .987
18 0.902 .987
19 0.885 .988
20 0.855 .988
21 0.895 .988

&Cronbach a (standardized)=.988.

Table 7 reveals that the questionnaire is highly valid. The concerning the 21 items could effectively be extracted. The
communalitiesfor al 21 itemsranged from 0.738t0 0.881, well  percentage of variance (rotated) for factor 1 was 81.053%,
above 0.4, indicating that the data can effectively be extracted considerably above 50%, meaning that al the data on al the
from al these items. The Kaiser—Meyer—Olkin (KMO) value items can validly be extracted.

(0.973) was above 0.9, which showed that all the data
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Table 7. Questionnaire validity.
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Items Factor loadings (factor 1) Communalities?
1 0.873° 0.762
2 0.885° 0.784
3 0.902° 0.813
4 0.907° 0.822
5 0.859° 0.738
6 0.882° 0.778
7 0.889° 0.790
8 0.921° 0.848
9 0.878° 0.771
10 0.925° 0.856
11 0.939° 0.881
12 0.924° 0.854
13 0.907° 0.823
14 0.923° 0.852
15 0.915° 0.837
16 0.880° 0.774
17 0.911° 0.830
18 0.912° 0.832
19 0.896° 0.803
20 0.868° 0.754
21 0.905° 0.819
Eigenvalues (initial) 17.021 N/A®
Variance (%) (initial) 81.053 N/AC
Cumulative variance (%) (initial) 81.053 N/AC
Eigenval ues (rotated) 17.021 N/AC
Variance (%) (rotated) 81.053 N/AC
Cumulative variance (%) (rotated) 81.053 N/AC
Kaiser-Meyer—Olkin 0.973 N/AC
Bartlett test of sphericity (chi-square); df 10873.765; 210 N/AC
P value <.001 N/A®

#The communality islessthan 0.4.
bThe absol ute value of |oadi ng is greater than 0.4.
°N/A: not applicable.

Usability of the Left-handed Doctor App

Table 8 presents the results of the descriptive analysis of the
usability of Left-handed Doctor. The range, mean (SD), and
median scoreswere based on therating of each item (1=strongly
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agree; 2=agree; 3=somewhat agree; 4=neither agree nor
disagree; 5=somewhat disagree; 6=disagree; and 7=strongly
disagree). The mean scores of the 21 items were between 2.224
and 2.497, indicating that the respondents wereinclined to agree
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with the statementsin all 21 items. In other words, they found
the Left-handed Doctor app usable on the whole.

Therewere no significant differences (P=.35) inthe mean scores
concerning the 3 dimensions of usability and satisfaction (items
1-8), the arrangement of system information (items 9-14), and
efficiency (items15-21). Thisimplied that the participantsfound
the Left-handed Doctor app equally usable when it comes to
the 3 dimensions.

Multimedia Appendix 4 shows the proportion of respondents
faling into each of the 7 ratings of the 21 items. Over 60%
(205/322, 63.7%; 223/322, 69.3%; 209/322, 64.9%; 206/322,
64.0%; 199/322, 61.8%; 206/322, 64.0%; 210/322, 65.2%;
203/322, 63.0%; 208/322, 64.6%; 219/322, 68.0%; 211/322,
65.5%; 218/322, 67.7%; 198/322, 61.5%; 208/322, 64.6%;

Shan et al

216/322, 67.1%; 207/322, 64.3%; 198/322, 61.5%; 203/322,
63.0%; 208/322, 64.6%, for items 1-6, 8-19, and 21,
respectively) of informants strongly agreed or agreed with all
items but items 7 (183/322, 56.8%) and 20 (187/322, 58.1%).
More than 80% (267/322, 82.9%; 285/322, 88.5%; 277/322,
86.0%; 277/322, 86.0%; 271/322, 84.2%; 277/322, 86.0%;
259/322, 80.4%; 282/322, 87.6%; 270/322, 83.9%; 279/322,
86.6%; 287/322, 89.1%; 285/322, 88.5%; 288/322, 89.4%;
2771322, 86.0%; 280/322, 87.0%; 280/322, 87.0%; 282/322,
87.6%; 276/322, 85.7%; 276/322, 85.7%; 258/322, 80.1%;
2771322, 86.0%, for items 1-21, respectively) of participants
strongly agreed, agreed, or somewhat agreed with all the 21
items. This meant that the vast majority of the participating
students showed a positive attitude toward the usability of the
Left-handed Doctor app.

Table 8. Descriptive analysis of the usability of the Left-handed Doctor app.

Item Samples, n Range Mean (SD) Median
1 322 1.000-7.000 2.373(1.180) 2.000
2 322 1.000-7.000 2.224 (1.079) 2.000
3 322 1.000-7.000 2.307 (1.125) 2.000
4 322 1.000-7.000 2.354 (1.160) 2.000
5 322 1.000-7.000 2.379 (1.176) 2.000
6 322 1.000-7.000 2.348 (1.170) 2.000
7 322 1.000-7.000 2.497 (1.246) 2.000
8 322 1.000-7.000 2.307 (1.136) 2.000
9 322 1.000-7.000 2.366 (1.182) 2.000
10 322 1.000-7.000 2.314 (1.140) 2.000
11 322 1.000-7.000 2.230 (1.101) 2.000
12 322 1.000-7.000 2.286 (1.070) 2.000
13 322 1.000-7.000 2.230(1.089) 2.000
14 322 1.000-7.000 2.366 (1.153) 2.000
15 322 1.000-7.000 2317 (1.132) 2.000
16 322 1.000-7.000 2.292 (1.153) 2.000
17 322 1.000-7.000 2323 (1.117) 2.000
18 322 1.000-7.000 2.342 (1.125) 2.000
19 322 1.000-7.000 2.320 (1.119) 2.000
20 322 1.000-7.000 2.463 (1.166) 2.000
21 322 1.000-7.000 2.329 (1.137) 2.000
Discussion reliability (Cronbach a=.988), vaidity (load factor ranging from

Principal Findings

Informed by Zhou et a [9] and Mustafa et a [13], the study
improved the C-MAUQ translated, adapted, and validated in
Zhao et al [14], and then used the I-C-MAUQ to test the
usability of Left-handed Doctor, one of the most popular
“reaching out to patients’ interactive mHealth apps in China.
Thel-C-MAUQ had abetter internal consistency (the correlation
coefficient between the score of each item and the total score
of the questionnaire ranging from 0.861 to 0.938; P<.001),
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0.859 to 0.939, percentage of cumulative variance
[rotated]=81.053%, KM 0=0.973), test-retest reliability (0.918),
and split-half reliability (0.828) than the C-MAUQ [14]. Such
better performance of the I-C-MAUQ resulted from 4 factors:
(2) better comprehensibility, readability, and cultural adaptation
of the I-C-MAUQ; (2) different categories of participants in
terms of age, gender, education, profession, and sample size;
(3) different functions of the tested interactive mHealth apps
used by patients (with vswithout the chatbot function); and (4)
respondents’ experience with mHealth apps. Similarly, we found
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that the reliability of the I-C-MAUQ was relatively higher than
thosereported in Mustafaet a [13] (Cronbach 0=.946; corrected
item-total correlation values between —0.057 and 0.868) and
Zhou et al [9] (Cronbach a=.914). We once again attributed the
reliability difference to the aforesaid 4 factors, which will be
discussed in the following sections.

Cross-cultural Adaptation of the Translated
Questionnaire

It is imperative to adapt questionnaires cross-culturally, but
there is a lack of evidence for the best approaches to
cross-cultural adaptation (CCA) [18]. The most adopted methods
for CCA areBridin's Trandlation Model [19], the use of panels
or committees [20-26], and focus groups [27]. However, this
study adopted another effective but a commonly neglected
model: TA [16]. Drawing on the cross-cultural issues proposed
in TA, we improved the C-MAUQ [15] by making further
cultural and linguistic adaptations, solving the trandation
problems concerning redundancy, incompleteness, misuse of
parts of speech, choice of inappropriate words,
incomprehensibility, and relevance and appropriateness on the
cultural, semantic, syntactic, and pragmatic facets. The newly
adapted questionnaire was equivalent to the origina
guestionnaire [18]. TA thus makes it possible to identify
aternative versions for trandation purposes, modify original
versions to optimize subsequent translation efforts, and detect
and discuss irrelevant or inappropriate items early [16]. Thus,
TA needs to be adopted as an effective CCA method in
prospective trand ation and adaptation of questionnaires.

Participant Differencesin Age, Gender, Education,
Profession, and Sample Size

Most (318/322, 98.8%) of the informants in this study were
aged 18-28, compared with the majority (91.04%) of
respondents aged 29-65 in Zhao et a [14], with just over half
(52.3%) of the participants aged 18-28 and just below half
(48.3%) aged 29-65in Zhou et a [9], and with al (100%) those
surveyed aged 22-25 in Mustafa et a [13]. We concluded that
younger age potentially led to relatively positive ratings of
guestionnaire items and thus higher questionnaire reliability
and internal consistency.

The proportions of male and femal e participants (30/322, 9.3%
vs 291/322, 90.4%) were different from those (53.76% vs
46.24%) in Zhao et a [14], those (38.3% vs 61.7%) in Zhou et
al [9], and those (8% vs 92%) in Mustafa et a [13]. Therefore,
considerably higher percentages (292/322, 90.7%) of femae
respondents seemed to contribute to a higher degree of the
guestionnaire’s internal consistency and reliability. This result
showed that females were more interested in participating in
surveys on the usability of mHealth apps and that more female
users of mobile apps were keen on using mHealth apps for
health care. This has been a so testified by Zhou et al [9].

All informantsin this study and Mustafa et al [13] were college
students at the undergraduate or graduate level, but those in
Zhao et a [14] and Zhou et a [9] had different levels of
education: 33.24% and 67.2% held an undergraduate or above
in Zhao et a [14] and Zhou et a [9], respectively. The overall
higher level of respondent education may explain the relatively

https://formative.jmir.org/2022/7/€37933

Shan et al

higher degree of questionnaire's internal consistency and
reliability in our study and Mustafa et a [13], in comparison
with that in Zhao et a [14] and Zhou et a [9]. However, the
vast gap in participant education at or above the undergraduate
level between Zhao et a [14] and Zhou et al [9] merely resulted
in a considerably minor difference in questionnaire reliability
(Cronbach a=.912 vs .914).

Intermsof profession, being astudent—2100% (322/322) in this
study and Mustafaet al [13], 31.4%in Zhou et a [9], and 1.56%
in Zhao et a [14]—also likely impacted the questionnaire’'s
internal consistency and reliability, with the rate of students
participating positively proportional to the degree of reliability
and internal consistency.

These findings concerning age, gender, education, and
profession contradicted the result in Zhou et a [9], which
asserted that the demographic factors (eg, age, gender,
education, occupation) failed to significantly impact the answers
to theindividual statements or the overall score on the MAUQ.

The sample size wasindeed not acontributing factor to the high
internal consistency and reliability of the questionnaire. Zhao
et al [14] recruited the largest number of participants (n=346)
but reported the lowest internal consistency and reliability,
whereas this study achieved the highest internal consistency
and reliability of the questionnaire based on the data contributed
by a similar number of informants (n=322), followed by a
dlightly lower internal consistency and reliability derived from
theinformation provided by the smallest number of informants
in Mustefaet al [13].

Respondents’ Experience With mHealth Apps

Theinformantsin Zhou et a [9] used mobile appsfor an average
of 6.64 years; 86.42% of participants in Zhao et a [14] used
mHealth apps more than 3 times during the month before the
survey. Only 2.8% (9/322) of respondentsin this study resorted
to mHealth apps for health care information, but they were
requested to install the Left-handed Doctor app 2 weeks
beforehand to become familiar with it. The informants in
Mustafa et a [13] were also asked to do the same. Therefore,
experience with mHealth apps did not seem to influence the
users’ perceived usability, and thustheinternal consistency and
reliability of the questionnaire adopted remained unaffected.

InteractivemHealth Appsfor PatientsEquipped With
or Without the Chatbot Function

This study tested the usability of the I-C-MAUQ on the
Left-handed Doctor app, which is empowered with the chatbot
function. By contrast, Zhao et al [14] adopted the Good Doctor
app, which was not equipped with the chatbot function. This
difference in apps may somewhat explain the notable
discrepancy in the questionnaire’s internal consistency and
reliability between this study (Cronbach a=.988) and that by
Zhao et a [14] (Cronbach a=.912). The mHealth appsused in
Krebs and Duncan [7] and Mustafa et al [13] did not have the
chatbot function. Thus, further research needs to be conducted
to pinpoint the impact of this function on the usability of
mHealth apps.
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Implications

It is worth adapting established and appropriate questionnaires
with recorded validity because designing a new one is effort-,
time-, and cost-consuming [12]. Proper trandation and
adaptation and TA [16,28] are essential to ensure equivalence
between the original questionnaire and the translated version.
Cultura and linguistic sensitivity is a prerequisite for ironing
out thetrand ation problemsresulting from cultural and linguistic
differences and making the translated questionnaire culturally
relevant and appropriate. Therefore, qualified transators highly
proficient in the source and target languages and health
educatorsor practitioners need to makejoint effortsto complete
this challenging task.

Validation is crucia for ensuring the equivalence between the
original version and the translated one. Content validity index
has been used to quantify the questionnaire validity in some
studies [9,13,15,29,30]. It has been widely used because of its
simple measurement, accessibility, power to provide detailsfor
each item, and indication of item modification or deletion [30].

Limitations

Thisstudy has several limitations. First, the convenient sampling
of college students from asingle university madeit challenging

Shan et al

to generalize thefindingsto thewhole populationin China. The
recruitment of only healthy students also madethe generalization
of the results less convincing. Finally, the sample size was not
sufficiently large to guarantee the generalization of findings.

Conclusions

Thel-C-MAUQ ishighly reliable and valid for the Left-handed
Doctor app, and thus suitable for testing the usability of
interactive mHealth apps used by patientsin China. Thisfinding
isinlinewith the study by Marzuki et a [12], further confirming
the cross-cultural validity, reliability, and adaptability of the
MAUQ. We identified certain factors that influence the
perceived usability of mHealth apps, including users' age,
gender, education, profession, and possibly previous experience
with mHealth apps aswell asthe chatbot function of such apps.
Most notably, we found a wider acceptance of this new
technology among young Chinese femal e college students who
were more engaged in the interaction with health care chatbots.
The age-, gender- and profession-induced preference for new
digital health interventions in China aligns with the findings
from other similar studiesin the United States[9] and Malaysia
[13]. Thispreferenceidentifiesareasfor further research on the
social, cultural, and gender adaptation of health technologies.
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Abstract

Background: Incorporating insights from social media into the patient-provider encounter is increasingly being explored in
health care settings. Less is known about the utility of these datain mental health therapy.

Objective: This study aims to prospectively investigate and characterize how social media and digital data are used in mental
health therapy from both the patient and mental health therapist perspective.

Methods: Patients enrolled in mental health therapy and mental health therapists were interviewed using a semistructured
interview guide. All interviews were transcribed and coded using a deductive framework analysis. Themes and subthemes were
identified. Participants completed a sociodemographic survey, while mental health therapists also completed a behavioral norms
and dlicitation survey.

Results: Seventeen participants, that is, 8 (48%) mental health therapists and 9 (52%) patients were interviewed. Overall,
participants identified 4 themes and 9 subthemes. Themes were current data collection practices, social mediaand digital datain
therapy, advantages of social media and digital data in therapy, and disadvantages of social media and digital data in therapy.
Most subthemeswere related to the advantages and di sadvantages of incorporating digital datain mental health therapy. Advantage
subthemesincluded convenience, objective, builds rapport, and user-friendliness whil e disadvantage subthemes were nonreflective,
ethically ambiguous, and nongeneralizable. The mental health therapists behavioral norms and €licitation survey found that
injunctive and descriptive normative beliefs mapped onto 2 advantage subthemes: convenience and objectivity.

Conclusions: This qualitative pilot study established the advantages and disadvantages of social media and digital datausein
mental health therapy. Patients and therapists highlighted similar concerns and uses. This study indicated that overall, both patients
and therapists are interested in and are comfortable to use and discuss social media and digital datain mental health therapy.

(IMIR Form Res 2022;6(7):€32103) doi:10.2196/32103

KEYWORDS
social media; digital health; digital data; mental health therapy; mobile phone

: new opportunities for understanding behavioral, social, and
Introduction environmental determinants of mental health and well-being
Background [3-5]. Social media data (eg, Facebook wall posts) and digital

_ _ _ _ data (eg, search engine use, step data, smartphone metadata)
Adults in the United States are frequent users pf social media  4aincreasi ngly used to support patient mental health care [6].
platforms such as Facebook, Instagram, and Twitter [1,2]. Such  preyigus mental health research has demonstrated that social
platforms have a profound impact on everyday life and provide

https:/formative.,jmir.org/2022/7/€32103 JMIR Form Res 2022 | vol. 6 | iss. 7 |€32103 | p.79
(page number not for citation purposes)


mailto:lauren.southwick@pennmedicine.upenn.edu
http://dx.doi.org/10.2196/32103
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

media data can reveal and predict risk for mental health
conditions such as depression, loneliness, suicide ideation,
posttraumatic stress, schizophrenia, and bipolar disorder [6-12].
Furthermore, prior research has demonstrated that data from
these digital platforms can provide critical information not
readily attained through in-person or remote health care
encountersto help therapistsidentify, address, or discuss mental
health concerns [3,13,14].

In responseto these findings, severa researchersareincreasingly
capturing how and how often therapistsincorporate social media
data into mental health therapy and treatment. For example,
Fisher and Appelbaum [15] report that some mental health
cliniciansincorporate parts of their patients’ Facebook feedsin
their care delivery, whereas Hobbs and colleagues [13] found
that nearly two-thirds of outpatient psychotherapists report
viewing at least one patient’s socia or electronic media (such
as email messages, SM S text messaging, and other messaging
apps) as part of psychotherapy. Hobbs et al [13] also report that
the psychotherapists who access their patients’ electronic or
social media data indicated that it improved their ability to
provide effective treatment. These findings underscore the utility
of social mediaand digital datain mental health therapy. These
examples reflect the growing body of research on the mental
health care therapist experience using socia media data in
mental health therapy; however, research on the patient
perspective remains limited. Accordingly, research exploring
both patient and therapist perspectives on the use of social media
datain mental health therapy is warranted.

Objective

This qualitative study aimed to provide new knowledge on
mental health patient and therapist perspectives regarding the
use of social mediadatain mental health therapy. The aims of
this study were to (1) explore patients and therapists' current
use(s) of social media data in mental health therapy and (2)
identify the advantages and disadvantages of sharing social
media data in mental health therapy.

Methods

Recruitment

Individuals in mental health therapy (referred to as patients)
were recruited through a clinical research registry at a large
academic institution (a private university and medical center in
the northeastern region of the United States) from March to
May 2018. Thirteen applicants expressed interest from the
registry, of which 9 were available for an in-person interview.
Patient inclusion criteria included that they attended mental
health therapy for anxiety or depression and were aged 18 years
and older. Patients completed informed consent and received a
US $20 gift card as compensation for their study participation.
Mental health therapists (referred to astherapists) wererecruited
at the same large academic institution through behavioral health
research  consortiums and word-of-mouth  sampling
(approximately 50 received an email invitation) from October
to December 2018. Twelve therapists expressed interest and 8
were available for an in-person interview. Therapist inclusion
criteriaincluded that they provided behavioral health care and
worked with clients aged 18 years and older with depression or

https://formative.jmir.org/2022/7/€32103
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anxiety disorder(s). Thetherapists completed informed consent
and recelved a US $100 gift card as compensation for study
participation. All participants were willing to complete an
in-person interview at a large academic hospital, which was
held in a secure private room and lasted for 50-70 minutes.

Qualitative I nterview

Two semistructured interview guides were constructed based
on areview of the published literature on social media datain
therapy and co-design techniques[15,16]. Theinterview guide
was structured asfollows: introduction, discussion of interview
expectations, current use of data in therapy, experience with
social mediadata (eg, Facebook, Instagram, Twitter) in therapy,
and advantages and disadvantages of incorporating social media
datain therapy. Interview questions were tailored to separately
address the patient and therapist experiences. All interviews
were conducted by 2 team members. Oneindividual (acisgender
female researcher with >10 years of experience in qualitative
interviewing) acted as the lead facilitator, while the other
interviewer (a cisgender female service designer with 5 years
of experience) took notes and contributed to probing and
follow-up questions. Promptswereincluded, where appropriate,
to dlicit participant elaboration about each topic. The full
interview guide is available from the authors upon request.

Survey

Patients completed a brief in-person survey at the end of the
interview. The survey assessed sociodemographic characteristics
such as gender, race/ethnicity, highest level of education, and
the Social MediaUse Questionnaire (SMUQ) [17]. The SMUQ
assesses problematic use of social mediaand comprises9 items
(eg, “I feel anxious when | am not able to check my social
network account”), with response options on a 5-point Likert
scale from “Never” to “Always.” All items were averaged into
a scale for which higher scores corresponded with excessive
social media use.

At 24 hours after the interview, therapists received a “thank
you” email and alink to a web-based survey, programmed in
Qualtrics software. The survey was intended to elicit
participants’ beliefs pertinent to using dataabout patients’ social
media use in therapy sessions, given little existing research on
social mediain mental health therapy. Survey questions were
drawn from established procedures for dlicitation studies [18].
These open-ended questions elicited beliefs about using social
media data in therapy sessions in the next month. Types of
beliefselicited included behavioral beliefs (ie, potential benefits
or drawbacks of using social media data in therapy sessions),
injunctive normative beliefs (ie, individuals or groups of people
who may or may not approve of using socia media data in
therapy sessions), descriptive normative beliefs (ie, individuals
or groups of people who may or may not use social media data
in therapy sessions), and control beliefs (ie, circumstances that
may help or hinder the use of social media data in therapy
sessions). The survey also assessed the sociodemographic
characteristics of the participants, including gender, race,
ethnicity, highest level of education, and work environment
characteristics (eg, type of practice, caseload).
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Ethics Approval

This study protocol was reviewed and approved by the
University of Pennsylvanialnstitutional Review Board (protocol
831246).

Analysis

Qualitative I nterviews

Therapist interviews were audio recorded and transcribed
verbatim. Patient interviews were not recorded; a research
assistant observed the interviews and took detailed notes and
collected quotes. After multiple readings, the transcripts and
interview notes were then coded by authors LS and RS. The
coders created acodebook using theinterview guide asthemes,
whereas subthemes emerged from the transcripts. The transcripts
and interview notes were then analyzed using a deductive
framework analysis[19] and coded according to the 6 stages of
framework analysis: familiarization, identifying a thematic
framework, indexing, charting, mapping, and interpretation.
Identified subthemes were deduced from the coded passages
and placed into separate coded charts. The authors then
independently reviewed the charts for consistency and
agreement. The coders met regularly to resolve disagreements
for any theme or subtheme by consensus following discussion.
The codebook is available from the authors upon request.

Table 1. Sociodemographic characteristics of the patients and therapists.

Southwick et al

Survey Findings

All quantitative analyses (ie, descriptive statistics) were
conducted in a Microsoft application (Microsoft Excel, version
16.58).

Results

Study Sample

The sociodemographic characteristics of the patients and
therapists are provided in Table 1. Patients were mostly female
(6/9, 66%) and non-Hispanic White (6/9, 66%). Patients were
aged 22-60 years; half reported having compl eted college while
the other half completed graduate school. According to the
SMUQ, all patients reported using social media platforms (eg,
Facebook, Instagram) more than 3 times a day and exhibited
nonproblematic social media use (mean score 22, range 9-32).
All therapists were females and non-Hispanic White, with a
mean age of 37 years. Most reported that they work in a
hospital/medical setting and practice cognitive behavioral
therapy (CBT). However, therapists were at various stages in
their careers, ranging from graduate student to psychologist or
associate professor (Table 1).

Sociodemographic variables Patients (n=9) Therapists (n=8)
Freguency/mean Range Freguency/mean Range
Age (years) 34 22-60 37 29-43
Female 6 N/A2 8 N/A
Ethnicity/race
White 6 N/A 8 N/A
Black 1 N/A 0 N/A
Asian 1 N/A 0 N/A
Non-Hispanic, Latinx 1 N/A 8 N/A
Highest level of education
College graduate 5 N/A 0 N/A
More than college graduate (eg, master’s, 4 N/A 8 N/A
doctoral degree)
Social media use questionnaire 22 9-32 N/A N/A
Cognitive behavioral therapy orientation N/A N/A 8 N/A
Clinical experience (years) N/A N/A 5.3 2-9
Clinical setting
Community outpatient N/A N/A 1 N/A
Hospital N/A N/A 4 N/A
Private practice N/A N/A 3 N/A
Caseload (clients) N/A N/A N/A 5-40
Prep time prior to session (minutes) N/A N/A N/A 3-30

3N/A: not applicable.
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Thematic Areas

The interviews captured patients' and therapists’ social media
use in mental health therapy. The interviews identified the
advantages and disadvantages of sharing social media data in
mental health therapy and highlighted the contextual and
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logistical considerations to incorporating these new data. The
interviews were structured on the following themes: (1) current
datausein therapy, (2) experience with social mediain therapy,
(3) advantages of social mediain therapy, and (4) disadvantages
of social mediain therapy (Table 2).
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Table 2. Emerging interview subthemes with illustrative quote(s).

Southwick et al

Themes, subthemes Ilustrative quote(s)

Therapist

Patient

Current data usein therapy

Applications ...I think it isa great idea because if you get the notification from
the app and it is kind of fun, it's visually enticing, and people are
more likely to do it. And then some of them have the built-in
mindfulness tracking.

Surveys ...Implement surveys during treatment to see change over timein

symptoms or quality for life.
Experience with social media in therapy
Patient-initiated ... The patient brought up Snapchat and showed conversation
around the video...It was sharing a sexting video with someone
they were interested in and were having anxious thoughts about
having done that and the individual saved/downloaded the video.

Provider-initiated  ...There'salot of videos on YouTube to use for exposures. So...if
| have somebody that comes in with like a serious vomit fear
or emetophobia or fear of like, could be anything like scary movies

or clowns. We just go on YouTube and ook stuff up.
Advantages of incorporating social mediain therapy

Convenience ...l would also love for there to be more technology where the
person doesn’t have to enter anything themselves. That’'s why the
Fitbit isnice or this sleep app where you basically put under your
pillow (and) it tracks your sleep... because requiring themto do
any work when they're already depressed and anxious [and it can

be] a huge burden.

Objective ...I think sleep data could be really useful... Like I've had a lot of
patients who tell me that they sleep for like 3 hours
and I'mlike that’s not possible every single night. | think thiscould

be useful.

...I don’t think it derails anything... mostly it's very relevant and
helpful. They'rewilling to share, and | think it builds rapport.
Often times it helps me to like really understand what they're
talking about.

Builds rapport

User-friendly ...l snicethat it graphsit for you...I would useitinthebeginning
of session when I’'m asking how they are feeling right now and
how they feel how thelast month has been to sort of seeif their self-

report in the moment lines up.
Disadvantages of incorporating social media in ther apy

Nonreflective ... think that peopl e sometimes present very differently in therapy
than they might on social media. If I’'m thinking of somebody who
is super depressed or maybe [ have] chronic mental health issues,
I think that that person probably doesn’t post alot on social media

about their depression.

Ethically ambigu-
ous

...For them to know that | have access to everything they post
could make themfeel pretty watched. They don’'t have any privacy
because anything they do online the therapist will seeit and will
pull it up on their portal and judge them for it.

Nongeneralizable ...1 think there are different social media personalities. There are
some peoplewho are very explicitly like* | don’t talk about politics
on Facebook” And other people who use it astheir diary where
they are posting every thought. And then people who don't post

very much because they're more private.

... use the eMoods app to track my triggers and love
the biometrics information. It tracks a lot things like
eating vegetables, how much bread | eat, or if | went
outside. | show my therapist it. eMoods doesn’t feel like
it'sjudgmental because | am creating the field(s).

...Surveys are infrequent, | attend a self-determined
care model.

...| am comfortable sharing social media becauseit’'s
already out there, and everyone puts their business out
on social media.

... amwilling to share [with my therapist] if | can ex-
plain and provide context.

...| trust my instincts [ on what to share].

...It would be nice to look back [at previous posts].

...It would help flag my memory... keep me on track.

...\\e talk about [text messages] asa “ how are you?”

...If therapy is holistic having this data might not be
bad.

...| trust my instincts on what to share.

... want to disclose what | need to [in each session] ...
maybe it's my eating disorder [that] has been more on
my mind, not my substance abuse.

...My phoneis so personal and feelslike an invasion of
privacy. It feelstoo “ big brother”

...l am not confident in accuracy of an algorithm.

...I [would like to] annotate them (ie, text message or
social media post) because things are | eft out.

...l don’'t [want to be] judged by my digital data.
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Current Data Usein Therapy

When asked about current data collection practices, both patients
and therapists noted using mental health and well-being apps
in their sessions. Apps were mainly used during their practice
to augment mental health services. For example, a patient
reported using an app designed for patients with bipolar
disorders| and 1, depression, posttraumatic stress disorder, and
anxiety disorder to keep track of symptoms and triggers (Table
2). However, several therapists expressed concern with selecting
the“right” app, whereas others noted security and confidentiality
issuesfor their patients. Onetherapist said, “[My patient] didn’t
want to put the app in her phone because her friendslook at her
phone and she thought that they would ask about it” (Participant
#1, female, aged 42 years). |n addition to using apps, therapists
reported that they routinely collect patient-reported outcome
data. As acommon practice of CBT, validated surveys such as
Beck’s Depression Inventory, Patient Health Questionnaire
9-item, or Generalized Anxiety Disorder 7-item scales are
collected at every therapy visit to track progress. Patientsin this
sample did not report completing validated surveys at their
therapy sessions.

Experience Discussing Social Media in Therapy

The patientsinterviewed reported sharing and discussing social
media data with their therapist. Most patients reported sharing
or discussing I nstagram posts (n=10), Facebook posts or statuses
(n=8), tweets (ie, Twitter posts) (n=3), and YouTube videos
(n=3). One patient noted, “1 show my therapist my Facebook,
it'sevidence of my life; yes, | havefriends, | exist” (Participant
#3, genderqueer, aged 24 years).

Approximately half of the patients reported that they have
directly shown or summarized social media posts to their
therapist in thelast month. Therapists noted similar interactions;
one elaborated as follows, “So for [instance] a patient that is
dating and wants to show me some of the people that she's
talking about... she'll show me on social media. Or they want
to show me what they post, a story that’s going, something that
they are involved with, like a family member or friends’
(Participant #2, female, aged 35 years). Once social media data
areintroduced in therapy sessions, both patients and therapists
detailed how social media platforms such as Facebook or
YouTube can al so be used as homework or in exposure therapy.
For exampl e, 1 patient explained that their therapist would have
them write on afriend's Facebook wall to address their social
anxiety and phobia.

Advantages of I ncorporating Social Media in Therapy

Both patients and therapists highlighted how social mediadata
can be convenient, objective, user-friendly, and allow them to
build rapport when used in therapy (Table 2). Both patients and
therapists focused on how data are shared, may it be automatic
or manual and how the algorithm could select posts as an
advantage. Patients indicated a general acceptance of an
algorithm selecting their social media posts but emphasized a
desire to annotate or provide context to the post. One patient
said, “I need to be there with [my therapist] to review”
(Participant #5, male, aged 34 years). Therapists highlighted a
desire for objective metrics derived from social media posts.

https://formative.jmir.org/2022/7/€32103
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They commonly referenced social media’s metadata such as
time of post and language used. For example, therapists noted
that patients recounting of events may be influenced by recall
bias when individuals have a partial account of prior events
[20], whereas seeing metadata provides an objective source of
information. Both therapists and patients highlighted their
comfort with and interest in digital data such as steps walked
viaa smartphone's built-in pedometer or screen time metrics.

Social media data are seen to aid discussions and accelerate a
patient’s account of events. Both participants and therapists
highlighted how they would like to see trends over time. A
therapist said, “1’m asking how they are feeling right now and
how they feel how the last month has been to sort of see if
their self-report inthe moment linesup” (Participant #2, female,
aged 35 years). Therapists also noted instances when their
patient would show pictures of friends or family from a social
media platform to add a “face to the name,” implying that the
use of such data builds rapport, which in turn could enhance
the patient-provider communication.

Disadvantagesof I ncorporating Social Mediain Therapy

Our results underscored perceived disadvantages of using social
media data in therapy. Specifically, it can be nonreflective,
nongeneralizable, and its use could be ethically ambiguous.
Patients reported asense of fear and uneasiness“always’ sharing
social media data with their therapist. They noted concerns
about being “watched” and saw it as “a little creepy.” Few
therapists expressed concern that it could also elicit aHawthorne
effect, altering one's behavior due to the awareness of being
observed [21]. As 1 therapist noted, “And again, me seeing all
of [the] posts patients put up, even if they are agreeing to
that...Patients may change [the way] they engage with that
social mediaplatform” (Participant #6, female, aged 43 years).

Therapists expressed concern that sharing social mediadatais
nonreflective and would not provide accurate depictions of the
patient’s true thoughts and emotions. They highlighted how
socia media posts are often public-facing accounts of people
or events and may not be genuinely authentic. One patient said
that “thingsareleft” out of posts, whereastherapists highlighted
how their patients may have a social media personality.

Several participants raised important questions regarding the
security of the data collected, with 1 patient saying, “| want to
protect [my] autonomy” (Participant #7, female, aged 29 years).
Similarly, apatient highlighted that that they trust their intuition
on what social media posts to share with their therapist
(Participant #7, female, aged 29 years). Half of the therapists
expressed concern regarding the social mediaplatforms’ security
policies. Several therapists also indicated that consistently
including social media data in their therapy sessions could
negatively impact their workflow.

Furthermore, utility of social media datain therapy may hinge
on a patient’s age or comfort with technology. Both therapists
and patients agreed that including these datawould be the most
beneficial for younger or moretechnologically inclined patients.
One patient participant noted that social mediain their therapy
session may not be“ beneficial for me [and my treatment goal s
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but for a younger generation because they post so much”
(Participant #6, female, aged 60 years).

Additional Therapist Beliefs About Social Media Use
in Therapy

After the interviews concluded, therapists were asked a series
of open-ended survey questions to assess their normative and
control beliefs relevant to using patients' social media data in
therapy sessions. See Table 3 for the dicitation questions asked
and the illustrative quotes. Therapists were asked to indicate
what types of individuals or groups of people would be more
or less likely to use social media in therapy (descriptive
normative beliefs). Responsesincluded being ayounger therapist
or patient and a digital native and someone who grew up with

https://formative.jmir.org/2022/7/€32103
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technology who might be more technologically inclined.
Therapists indicated that their colleagues who would be open
to thistype of data exchange must be made aware of the social
media platform themselves and be oriented toward CBT or other
measurement-based care orientations. Therapists reported that
individuals or groups who would be less likely to use social
media in therapy included those who are older, have limited
experience with social media platforms, and do not use
measurement-based care. When asked to indicate what
circumstanceswould makeit difficult or easy to use social media
in therapy (control beliefs), responses underscored the
importance of convenience of use for both the therapist and the
patient and ease of understanding in the context of therapy.
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Table 3. Examples of open-ended responses and the corresponding theme categorization for each type of belief elicitation question.

Belief category, elicitation questions, illustrative open-ended responses

Subtheme(s)

Normative beliefs (injunctive)

Generally, what types of individuals or groupswould approve or think you should use data about clients' social media usein therapy
sessionsin the next month? Please list general groupsor personas; do not include specific names.

Younger clinicians, clinicians who work with young adults, clinicians who use a measurement-based care

framework (ie, track their clients’ progress using measures)

Younger therapists, data-driven/number-oriented people

Convenience
Objective

Objective

Generally, what types of individuals or groupswould disapprove or think you should not use data about clients' social media usein
therapy sessionsin the next month? Please list general groups or personas; do not include specific names.

Potentially psychodynamic practitioners, individua s with strong privacy concerns

Individuals who do not use or have social media, clients who may be mistrusting or not have a strong thera-

peutic rapport with their therapist

Normative beliefs (descriptive)

Ethically ambiguous

Builds rapport
Ethically ambiguous

Generally, what types of individuals or groups are most likely to use data about clients’ social media usein therapy sessionsin the next
month? Please list general groupsor personas; do not include specific names.

Younger, more number-oriented practitioners

Convenience
Objective

Clinicianswho arefamiliar with and comfortable using social media, clinicianswho treat young adults, clinicians  Provider-initiated
who incorporate technology into their treatments (eg, give measures on acomputer or iPad, email, or text their

clients)

Generally, what types of individuals or groupsareleast likely use data about clients' social media usein therapy sessionsin the next
month? Please list general groupsor personas; do not include specific names.

Older clinicians: cliniciansin an environment in which it isinconvenient to do so

Clinicians who do not use social media themselves and may have limited knowledge about how to use it

Convenience

N/AZ

(likely older clinicians), clinicians from orientations that do not emphasize measurement

Control beliefs

Pleaselist any factorsor circumstancesthat would makeit easy or enableyou to use data about clients social media usein therapy sessions

in the next month.

Easy-to-use interface that logs al the information on the patient unobtrusively

Electronic platform, automated data collection and reminders

Easily downloadable app(s), clear directions on how to useit in sessions with clients

User-friendly
Convenience

Convenience

Apps
Convenience

Pleaselist any factorsor circumstancesthat would make it difficult or prevent you to use data about clients' social media usein therapy

sessionsin the next month.

Lack of perceived need or benefit for a client, privacy concerns, difficult user interface for either myself or

my client
If 1 had to go through several stepsto access the data

A client’s hesitancy or anxiety

Nonreflective

Convenience

Ethically ambiguous

3NI/A: not applicable.

Discussion

Principal Findings

This qualitative study provides new knowledge on patient and
therapist perspectives regarding the use of social mediain mental
health therapy. Theinterviews captured patients' and therapists
current use(s) of social mediain mental health therapy and that
both patients and therapists initiated its use and discussion in
prior sessions. Of note, the individuals interviewed expressed
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comfort reviewing and discussing socia media data. They
identified several advantages and disadvantages of sharing socia
mediadatain mental health therapy (Table 2), underscoring the
utility of and the potential concerns associated with integrating
elements of our digital lives into mental health therapy in a
world that increasingly relies on digital technologies.

To our knowledge, this is the first account of patients
experiences and perspectives on thisnovel datasource. Patients
highlighted how social media posts provide objective evidence
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of their social lives or networks. They discussed previous
experiences of self-curating posts and questioned if they want
an agorithm selecting social media poststo share. Throughout
the interviews, a clear understanding of how the data are
generated and shared was of great importance. Previousresearch
has captured individuals' willingness to share digital data for
health research [3,22]. However, researchers have yet to devise
away to provide comprehensive feedback or snapshotsto better
inform patients, let alone their health care provider.

Despite aready using social mediadatain therapy, both patients
and therapists questioned the utility of certain social media
platforms. They noted that social media posts may not fully
reflect their true thoughts or feelings. This speaksto agrowing
trend among Instagram users with 2 types of accounts: “finsta”
accounts, on which users post less polished photos of themselves
and “rinsta” accounts, which include more authentic posts[23].
“Finsta’ and “rinsta” accounts highlight how social mediaposts
may not aways accurately portray individuals experiences.
However, there might be clinical relevance if a patient has a
“rinsta’” account.

The desire for objectivity was noted throughout the interviews.
Although theinterview questions specifically asked about social
media data, therapists discussed the incorporation of objective
digital data such as the number of steps taken per day or hours
dept per night and highlighted them as variables that can
contribute to one’'s mental health and well-being. Although our
interviews did not specifically capture the use of digital data
such as steps and screen time, Di Matteo and colleagues [24]
reported general acceptance sharing this type of data through
their interviews with new patients referred to a tertiary care
mood and anxiety disorder clinic. Since Di Matteo et al’s work
[24] and our interviewswere both hypothetical scenarios, further
research is needed to assess patient and therapist comfort with
sharing social media datain the context of therapy sessions.

Lastly, when discussing how to systematically incorporate social
media data into sessions, both patients and therapists stressed
the importance of person-centered design. As demonstrated by
Yoo and colleagues [25], who conducted co-design workshops
to build a social media tool for therapists, the data must map
onto the end users' expectations, both in terms of analyses and
organization, to avoid being “another layer of noise” [25].
Therapists in this sample questioned how social media data
would fit in their workflow (Tables 2 and 3). Despite these
concerns, overal, our interviews highlight how sharing social
media insights with the patient and therapist could also be
clinicaly relevant and informative. Further work is needed to
explore and test how to systematically collect social mediaand
present it to patients and their therapistsin auser-friendly format
for use in mental health therapy.

Implications and Recommendations

To our knowledge, thisis the first study to capture the patient
perspective on their experience sharing and discussing social
media data in mental health therapy. The patients interviewed
provided critical insightsthat have yet to be characterized. Our
findings uniquely underscore the importance of patient
autonomy on what and when to share social media data. Asthe
study sample included mostly female, White, college-educated
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patients and female, White, and CBT therapists, future research
should be conducted with more diverse samples in terms of
gender, race/ethnicity, therapeutic orientation, and educational
attainment. Additional and special attention is aso needed to
explore how social mediaisused and discussed in other cultural
contexts.

Our interviews were conducted in 2018 and 2019 prior to the
COVID-19 pandemic and may not reflect current norms and
beliefs of social mediadata sharing in the therapeutic encounter.
During the COVID-19 pandemic and recovery phrases, there
has been adramatic increasein individual s with depressive and
anxiety symptoms seeking mental health care [26]. Further
research is warranted to capture how social media data are
shared in virtual sessionsviavideoconference or telephonecall.
We also recommend additional research on the use of digital
data such as smartphone metadata as viable data sources in
therapy [27]. The combination of social mediaand digital data
could enhance tailored treatment plans and impact therapeutic
alliance, a cooperative working rel ationship between client and
therapist, often seen as an essential aspect of successful therapy
[28]. Since previous research found that therapeutic allianceis
maintained and even enhanced with the introduction of digital
mental health interventions[29,30], further researchinthisarea
is needed.

Lastly, there are clear educational, practical, and policy
implications. As detailed in the American Psychological
Association Guidelinesfor the Optimal Use of Social Mediain
Professional Psychological Practice (October 2021) [31] and
indicated by our findings, mental health therapists should be
encouraged to undergo specific educational training on how to
safely and ethically use social media data in therapy. The
training should encompass core elements of ethics, informed
consent, comfort with technology, social media trends per
population segment (eg, age, gender, race, ethnicity, sexual
identity, language, culture), and how to integrate these new data
sources into their workflow. Clinics and practices would need
to reserve additional time, personnel, and technology
infrastructure to support thistraining. Noel and colleagues[11]
recommend a technology specialist, a new type of health care
worker who identifies and reviews el ectronic resources that may
support a client’s specific recovery goals. Data infrastructure
and protections are critically important and require special
attention. Furthermore, if social media data were incorporated
into therapy and demonstrated to improve patient outcomes and
reduce coststo the clinic and patient, national /state policiesand
insurance companies could modify current plans and coverage.

Limitations

This study has several limitations. First, the study sample was
smal and largely homogeneous with respect to
sociodemographic data. All participants were recruited from a
convenience sample in 1 large metropolitan region in
northeastern United States. It is possible that the results from
this study do not apply to other population segments or
geographic regions. As we advertised for this study online, it
is possible that study participants were drawn to the study
because of their prior experience with social media in mental
health therapy. We were unable to audio record patient
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participant interviews. As such, our transcripts were not as  Conclusions
robust for patient participants as they were for therapist
participants. Our interviews were conducted with patients and
therapists separately; future research could interview patient
and therapist dyadsfor further insights. With respect to analyses,
there are limitations to thematic coding as a methodological
approach, such as inferences made from a small study sample
sizeand coding at the phraselevel, which may not fully capture
the participants intended meaning. Furthermore, wewere unable
to use qualitative data analysis software such as NVivo.
Interviews were conducted prior to the COVID-19 pandemic.

In this study, patient and therapist interviews provide important
insights on the current utilization of social media in mental
health therapy, including the advantages and disadvantages of
social media use in such contexts. Our findings highlight that
social mediadata used in therapy provide convenient, objective
information that is user-friendly and can promote rapport
between the patient and the therapist. However, the use of social
media data in mental health therapy is also perceived as
nonreflective, ethically ambiguous, and potentially

i o nongeneralizable. Future research is needed to explore and test
Accordingly, findings may not fully reflect the current state of how to systematically collect social media and present it to

mental health delivery in the United States, as most mental i ents and their therapistsin a user-friendly format for usein
health therapy is now delivered virtually via videoconference onial health therapy.

[32]. Despite these limitations, findings from this pilot study
can inform social media use practices and norms in mental
health therapy.
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Abstract

Background: Psoriasisis a chronic disease characterized by inflammation, increased scaling, itching, and other symptoms.
Psoriasis is not contagious, but patients have often felt shunned. Therefore, in addition to psoriasis symptoms, stress, anxiety,
and depression can aso affect quality of life (QoL). Surveys show that only a quarter of patients are satisfied with the success of
their therapy. However, in addition to medical therapy, self-management can also make it easier to deal with chronic diseases
like psoriasis.

Objective: The aim of this project was to develop a smartphone-based self-management tool (SMT) specifically for patients
with psoriasis using a community-driven process. The impact of the SMT on QoL as well as its acceptance and usability were
evaluated.

Methods: In collaboration with an internet-based self-help community, 2 user surveys were conducted to determine the
requirements for a smartphone-based SMT. The surveys consisted of semistructured questionnaires asking for desired features
inan SMT for psoriasis. A pilot study was conducted to eval uate QoL , acceptance, and usability. Community userswere recruited
to use the app for 21 days and complete the Dermatology Life Quality Index (DLQI) questionnaire at the beginning (T,) and end

(T4). Afterward, participants were asked to complete another questionnaire on usability and ease of use.

Results: SMT requirementswere collected from 97 members of an internet-based community. The SMT was built asaprogressive
web app that communicates with a server back end and an Angular web app for content management. The app was used by 15
participants who also provided qualitative feedback, and 10 participants answered al questionnaires. The average DLQI score
was 7.1 (SD 6.2) at Ty and 6.9 (SD 6.6) at T,. The minimal required sample size of 27 was not reached.

Conclusions: The high degree of community participation in the development process and the responses during the requirement
engineering process indicated that there is a general need for an independently developed SMT for patients with psoriasis.
However, the feedback received after app use shows that the SMT does not meet the needs of the community. It can be concluded
that a more customizable app is heeded. The focus and needs of the users were very heterogeneous. Similar developments and
research could benefit from the findings of this project.

(IMIR Form Res 2022;6(7):€32593) doi:10.2196/32593
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Introduction

Overview

Psoriasis is a chronic skin disease that manifests itself with
inflammation, increased scaling, itching, and other symptoms
[1]. Flares can be aggravated by stress, medical drugs, or
infectious diseases [2-4]. Psoriasis affects approximately 2%
to 3% of the German population [1,5]. In addition to psoriatic
symptoms, stress, anxiety, and depression can affect quality of
life (QoL) [6-8]. Compared to healthy individuals, anxiety
disorders were identified more frequently in patients with
psoriasis[4,9]. Itisnot possibleto cure psoriasis, but symptoms
could be mitigated with medical drugs, special therapies, or
complementary methods [10,11]. Neverthel ess, approximately
30% of patients do not consult aphysician [12,13].

Interviews reveal that a quarter of patients are dissatisfied with
the success of their treatment [14,15]. Problemsregarding drug
therapies are present in up to 40% of patients [15,16]. To
increase patient satisfaction and adherence, evidence-based
decision guidance for psoriasis therapy is available as an S3
guideline [17]. However, in addition to medical therapy,
self-management can facilitate the management of chronic
diseases such as psoriasis [18-20]. In comparison to other
chronic diseases, there are less evidence-based sel f-management
tools (SMTs) for patients with psoriasis [20].

Related Work

Self-help and self-management can be effectivetoolsfor patients
to better cope with their (chronic) disease[18-20]. Traditionally,
self-help involves in-person group meetings or counseling. In
recent years, a shift toward mobile apps, information websites,
and web-based communities can be observed. Self-help can
also include aspects of citizen science approaches. For example,
self-help groups and other organizations collect and organize
information on people with a disease [21]. Internet-based
communities are often used by patient experts who share
information and generate hypotheses. This is done based on
shared experiences. Modern technologies can facilitate new
approaches to citizen science projects [22].

Citizen science also includes the involvement of patientsin the
development process of SMTs. Some examplesare giveninthe
following paragraphs. Safdari et a [23] conducted a study on
the requirements for a self-management app for patients with
psoriasis. In a requirements analysis, 100 patients provided
information about their requirementsfor educational information
and lifestyle management, among other features. Thisincluded
information on the disease on the one hand and factors such as
physical activity, nutrition, or stress management on the other
hand.

Trettin et a [24,25] have developed an app for Danish patients
with psoriasis treated with biologics. In the development
process, patients were interviewed, and various workshops and
aprototype test were carried out. In the app, vital signs, and the
Dermatology Life Quality Index (DLQI) [26] can be recorded
in preparation for video or telephone consultations. Patients,
doctors, and nurses have reported that consultations are more
structured, and patients feel safe [24,25].

https://formative.jmir.org/2022/7/€32593
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Aimsof the Study

Currently, there are few SMTs in German app stores and no
German-speaking apps (co-) developed by self-help
organizations (ie, the patients themselves). Therefore, the 2
major objectives of this study are to (1) present an SMT
especialy developed by and for patients with psoriasis and (2)
evaluate the app’simpact on QoL aswell asits acceptance and
usability.

Methods

Recruitment and Requirement Engineering Phase

In Germany, there are 2 main organizations for psoriasis
self-help. The larger one is the Deutscher Psoriasis Bund e.V.
(German Psoriasis Association) and the smaller one is the
Psoriasis Selbsthilfe Arbeitsgemeinschaft eV. (Psoriasis
Self-Help Association, PSOAG) [27,28]. The latter offers
self-help on itswebsite. Theinternet-based community consists
of approximately 28,000 users (as of November 2019) and
concernsitself with topics such astherapies or nutrition. There
are various expert forums and groups that can be joined.
Knowledge articles are also published [29]. The project was
initiated with PSOAG members. The community collected
requirements of a (potential) smartphone-based SMT during 2
online surveys (published via the web-based forum).

The first survey started on February 2, 2019, and was closed
on March 15, 2019. It consisted of a semistructured
guestionnaire that asked about the desired features of an SMT
for psoriasis. A translated version of this questionnaire can be
found in Multimedia Appendix 1. After completion of thefirst
survey, the responses were read and clustered to capture
different categories of functionalities. In the next step, categories
were checked for technical feasibility and focus on SMTs.

The second survey that incorporated the community feedback
from the first round was open from June 25, 2019, to August
31, 2019. During this phase, 11 mock-ups of the SMT were
presented and discussed with the community members. The
mock-ups were built with the Balsamiq Mockup software
(version 3.5.17; Balsamiq Studios, LLC) [30].

Changes needed in the design of the app and the expansion of
certain functionalities were again checked for technical
feasibility and incorporated into the final app requirements.

After therequirementswere determined, the SMT devel opment
started. The system was implemented by one of the authors
using software components previously developed [31] as
blueprints. The app devel opment and the pilot study were carried
out as part of amaster's thesis at Heilbronn University.

SMT Evaluation

QoL Assessment

Numerous instruments of QoL assessment exist [32,33].
Fitzpatrick et a [34] developed a list of criteria to select the
most appropriate measurement instrument. According to these
criteria, we decided to usethe DLQI by Finlay et al [26] for this
study. The DLQI consists of 10 questions that cover the
dimensions of symptoms and daily activity, leisure, work or
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school, personal relationships, and therapy [26]. The average
response time is 2 minutes [35]. The score of the DLQI ranges
from 0to 30. Thelarger the value, the worse the QoL [26]. The
minimal clinically important difference is 4 score points [36].
A license for the use of the German Tranglation DLQI was
applied for and was provided by Cardiff University [35].

Use and Usability

Considering usability and further use, an additional
guestionnaire was introduced. It included questions about
handling, use, further use, and the severity of psoriasis, and
were self-reported and/or measured by the Psoriasis Area and
Severity Index (PASI) [37]. This additional questionnaire can
be found in Multimedia Appendix 2.

Recruitment for QoL Assessment

Participants for the QoL assessment were recruited through
various channels:;

1. A call for participation was given via the PSOAG website
and forum. The call provided the opportunity to contact the
study team directly or to access a study information website.

2. Information flyers were sent to dermatology clinics (13
rehabilitation clinics and 11 university clinics), the
Professional Association of German Dermatologists, and
the Psoriasis Association.

3. Social media channels were used to actively promote the
study (eg, regular tweets, posts on Instagram, and the
creation of a Facebook page about the study).

For inclusion in the study, the participants had to have psoriasis
and be at least 18 years old.

Study Design

As the study measured the change in QoL, it was necessary to
record it at aminimum of 2 time points (Toand T,). The DLQI
measures QoL in relation to the last 7 days. A break of at least
7 daysisrecommended, and frequent questioning i s discouraged;
otherwise, participants may remember their previous response.
Based on these requirements, the intervention duration was set
at 21 days.

After 21 days had elapsed, the second DLQI and the extra
guestionnaire on usability and further use of the SMT were
completed. Then, the participants dropped out of the study.

Statistical Analysis

Based on the German-specific data provided by Lesner et a [7]
and the minimal clinical effect of 4 points, a sample size of 27
participants is calculated to reach a=.05 and =.2 [38]. Data
were analyzed with the statistical software MATLAB (version
2019b) [39].

Ethical Approval

No ethical approval was obtained for the conducted study. The
local ethics committee of Heilbronn University is only an
advisory board (see 81(1) [40]), and it does not provide formal
ethical approval. This was a community-led project involving
interested persons with psoriasis who enrolled voluntarily and
by general invitation in the development and evaluation of an
app. These were not patients treated by the authors. Treatment
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changes or any interaction with the medical care delivery team
were not included in the objectives of this study.

Asthedatacollected were worthy of protection, ahigh scientific
standard was applied here. All participantswereinformed about
the study details and received written information in accordance
with the Declaration of Helsinki [41]. This information was
avalable on the study information website and could be
downloaded for offline reading (see Multimedia Appendix 3).
All participants had one-to-one contact with the principal
investigator and questions from them were answered by email
or telephone, as requested.

All participants signed an informed consent form (see
Multimedia Appendix 4), which could be revoked at any time.
In this case, al documents that could still be assigned were
destroyed. To ensure a high level of data security, the
guestionnaires were recorded under a pseudonym generated by
the participants themselves.

Results

Requirement Engineeringand SMT

More than 90 community members participated in the survey
(N=97). They determined the scope of the SMT's features,
created the medical content, and curated it.

During thefirst user survey, therequirementsfor the SMT were
collected. Nearly 90% (87/97) of the participants indicated
willingnessto test the SMT. The suggestions of the community
about the desired features were evaluated for their feasibility
and purpose of use. Four categories emerged during the analysis
of the community responses. (1) communication, (2) drug
management, (3) tracking of complementary methods, and (4)
rate/score doctors. Selected examples of the feedback from the
SMT users are presented in Table 1. Furthermore, mock-ups
(ie, drafts of the user interface) were created. These were
presented to the community and the community members could
provide their comments.

The final SMT framework consists of three components, as
shown in Figure 1: (1) an Angular web application for the
management of the SMT content used by the editorial team, (2)
a server back end built with Java Spring Boot and Spring
Security, and (3) the SMT for the study participants as an
Angular application. The SMT app was implemented as a
progressive web app (PWA) to be available for al types of
smartphones.

Both web components were built with the Angular Framework
(Google; version 7.2.15) [42]. The server back end was built
with Java Spring Boot (The Spring Team; version 2.1.5) [43]
and Java (Oracle Corporation; version 11) [44].

One feature focus of the SMT is to suggest interaction-free
complementary measures to the user, with which physica
complaints, such asitching, skin blisters, and dry skin, can be
alleviated. Patients can document their psoriasis type, medical
drugs, and complaints each day. Based on these data, the SMT
suggests complementary methods that are free of interactions.
The complementary measureswere suggested by the community
itself and were reviewed by the forum's editorial team. In total,
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55 complementary measures were found, described, and
incorporated into the knowledge base of the SMT (see
component 1 in Figure 1). The complete list is available in
Multimedia Appendix 5. The knowledge was embedded in a
PostgreSQL database (PostgreSQL Global Devel opment Group;
version 10.9) [45], as shown in Figure 1.

Another aspect of the app was the documentation of psoriasis
and the possibility to view the severity of symptoms as they

Brandl et al

progressed and in relation to the complementary methods that
were considered. Moreover, individual body parts could be
documented in more detail with the help of photos and text.
Figure 2 shows representative screenshots.

A comprehensive data protection concept was devel oped. All
the app data were stored exclusively on the user's own
smartphone.

Table 1. Results of the first requirement analysis involving the web-based community?

Feedback from the community Category Redlizationinthe
smTP

“Input of laboratory values and their graphical representation in order to be able to observe their development 2 _d
(eg, CRF*, leukocytes, lymphocytes)”
“Alarm clock to remind of injection days, medication intake, doctor’s appointments” 2 —
“One should be able to print out what has been written” 3 e
“Being up to date on care for scalp psoriasis - nutrition tips, new findings’ 3 4f
“Diet plan, natural remedies’ 3 +
“Exchange with other patients (ie, link to the forum)” 1 —
“Notifications about new findings regarding the therapy used (side effects, new variants)” 2 —
“All [measures] that improve my quality of life, take away pain, and build me up” 3 +
“It could remind me to take medication” 2 —
“Study situation and results on complementary therapy methods would be good” 3 O
“Some kind of daily checklist to check off to-dos related to (psoriasis] would be great. That way you can see 3 +
correlations, if necessary (eg, if you forgot a supplement or only applied cream once a day instead of twice).”
“Could you name and comment on current dermatologist (recommend, yes/no and why)” 4 —
“That you can print out the diary would be good to present to the doctor who treated you!” 3 d
“A list of my current medications aswell as alist of medications | have tried but no longer use (and why!)” 2,3 +
“A chat or alink to aforum where users can exchange information directly. Because | see the main problemwith 1 +
the app as being that something different helps everyone. It's so hard to generalize.”
“Caendar in which one can enter appointments for the doctor, taking one’s medication or other things.” 1,2 —
“Logging what you have eaten and then automated eval uation of whether patterns are recognizable, how nutrition 3 O
affects you. The same with stress/well-being.”
“Maybe refer to competent doctors, dermatol ogists and rheumatol ogists in the respective federal states of the 4 —
people concerned.”
“To find other patients with psoriasis nearby and find experts or good doctors from the patient’s point of view.” 1,4 —

“A digital (medication plan) for all medications, not only for psoriasis treatment; in my case, for example, this 2 —

was accompanied by a CHDY disease”

3A|| statements were translated from German. Additions or replacements for better understanding are denoted in square brackets.

bSMT: self-management tool.

°CRP: c-reactive protein.

%The function is not implemented.
®The function is fully implemented.
MThe function is partially implemented.
9CHD: congenital heart defects.
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Figure 1. System architecture. The 2 Angular components are shown on the left. These are provided on a web server that communicates with the
back-end server. A Spring Security module protects the back end and the connected database from security attacks. The back-end component is shown
on theright. DB: database; SMT: self-management tool; SQL : structured query language.

Content Managment Portal » (%)
Angular Web App I+ % g_
g'; - ‘a »|  Server backend ’ Database e
@ | @ Java Spring Boot  |+| PostgreSQL DB
SMT 5 S
Angular Progressive Web App <
Server —

Figure 2. Screenshots of the smartphone app. Left to right: (A) Rating and sorting physical complaints. Complaints can be added via the “plus’ sign
inthefooter. (B) Choosing complementary methods, including reducing alcohol, taking abath with bath salts, and relaxing. (C) The course of complaints.
By clicking on one of the dots in the chart, the complementary methods used during this day are shown. (D) Documentation of the front of the body. A
click on the body adds a region of interest. Photos and text could be documented for each region of interest.

®

ﬂ' Beschwerden bewerten

Eitte bewerten Sie lhre
Beschwerden

Bitte wiahlen Sie lhre
MaBinahmen aus

Arigekratzie Stelen
ENEN : ETER -

Juckreiz

ANl reduziensn cder

Eiad mit Bagezusatz

Ead mit Salz

Ead rmit O

Einreiiing i ginem Ol

Entgpannungsiungen

L RSB B B EE MES

Kompresse mit Johannis.

SMT Evaluation

QoL Analysis

During the call for participation, 29 persons showed interested
in participation, with 21 of them providing consent to the
processing of their data. Of these, 18 submitted the initial
guestionnaires. All personswho returned thefirst questionnaire
are counted as participants. Participants who revoked consent
(3 participants) or did not return the second questionnaire (5
participants) are counted as dropouts. Only 10 participants
returned both questionnaires that were subsequently analyzed.

In total, 15 valid preintervention and 10 postintervention QoL
guestionnaires, and questionnaires about acceptance and
usability were collected and transcribed into a CSV format.
Additionally, 6 participants did not return any questionnaires
but gave consent.

The mean DLQI for the preintervention questionnaire was 7.1
(SD 6.2) score points and 6.9 (SD 6.6) score points for the
postintervention questionnaire. A lower score after the
intervention corresponds to an increased QoL. However, the

https://formative.jmir.org/2022/7/€32593
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reduction of the DLQI by 0.2 score points does not correspond
to aclinically relevant effect.

Use and Usability

The survey on difficulties in using the app shows that users did
face challenges (see Table 2).

The results showed that 4 participants had no difficulties in
using the app, and 3 participants found it quite or very difficult
to use. Moreover, 3 other participants had slight difficulty in
using the app. Thiswas also reflected in the feedback from the
participants. When returning the second questionnaire or
withdrawing from the study, there was additional qualitative
feedback on the SMT given by various participants, which is
documented in Textbox 1.

The participants were also asked about their continued use of
the app. None of the participants would continue to use the app
daily. Only 2 participants continued to use the app regularly, 1
participant used it as needed, and 6 participants did not continue
to usethe app at al. In 1 questionnaire, this question remained
unanswered.
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Table 2. Study results?

Participant DLQI7o” DLQIT° Usage period (days)®  Difficulty® Further use Severity level9  PASI" score
1 1 1 3 A little Not at all Mild Not replied
2 5 3 12 Fairly Not replied Heavy Not replied
3 1 0 4 A lot Not at all Heavy Not replied
4 9 19 6 A little Not at all Mild 0

5 7 2 21 Not at all Regularly Mild Not replied
6 2 2 4 Fairly Not at al Moderate Not replied
7 1 4 8 Not at all Not at all Moderate <3

8 20 17 5 A little As needed Moderate Not replied
9 15 9 5 Not at all Regularly Heavy Not replied
10 10 12 3 Not at all Not at all Moderate Not replied
11 15 i — — — — —

12 15 — — — — — —

13 4 — — — — — —

14 10 — — — — — —

15 10 — — — — — —

8Average values for participants 1 to 10: DLQItq, 7.1, DLQIT1, 6.9, and usage period (days), 7.1. Average DL QI value for participants 1 to 15 was
8.3.

bDLQITO: Dermatology Life Quality Index before using the app.

°DLQIy1: Dermatology Life Quality Index after using the app.

9indicates the number of days the app was used.

®Represents the difficulties experienced when using the app.

fRepr&nts further use of the app.

9Shows the subjective perception of the severity of psoriasis.

PPASI: Psoriasis Areaand Severity Index.

Indicates participants who only completed the first questionnaire but did not withdraw their agreement.
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Textbox 1. Qualitative feedback of participants. All statements were trandated from German. Additions for better understanding are shown in square
brackets. Detailed information on date, time, and medication are omitted because of privacy reasons.

Person A

« “I have psoriatic arthritis and unfortunately the app does not relate to that.”

«  “Andunfortunately, | also haveto say that | find the handling very complicated.”

o “Basicaly, | find the idea good, but so [the app] is unfortunately not further usable for me.”

Person B
o “ltworked great.”
. “The“problem” isthe photos. | live alone and find it difficult to photograph the back. But that is my only issue at the moment.”

Person C

. “l havetried afew apps, but they were all not applicable. Maybe theirsis alittle better and more supportive.”

Person D

« “Also, | found it inconvenient and difficult to use at times because there was no explanation whatsoever.”

Person E

. “The"“app” isnot anativeiOS or Android app, but aweb application. | prefer here, especially for my sensitive health data, an app running locally
on the iPhone/iPad, where the dataislocal on the device or encrypted in my own or theiCloud (optional).”

e “Using the app in parallel from multiple devices (smartphone, tablet, smartwatch) would be of great benefit.”

«  “Such an app would aso have to be individually “customizable” for me: Creation of own “therapies’. For the individua therapies, storage of
more details (eg, for light therapy, the duration of the respective irradiation or the set Joule dose), for ointments, the name, PZN, etc.”

o “Usability would aso haveto be significantly optimized. For regular documentation (skin condition, condition, medication), the [documentation]
must happen as quickly and easily as possible.”

Person F

. “Theappisvery interesting and helpful for people who don't have this background knowledge.”

o “The documentation viaphotos, | think isvery good, | could have used that alot from ***”

Person G
« “lonly used the app for avery short time, as | perceived filling it out as annoying.”

«  “However, | think small changes to the app could fix this for the most part.”

Person H

« “Sincel don't do therapy other than *** and *** and don't yet know what things help me, it would have aso become difficult for me to use it
meaningfully.”

e “I'mjust looking more the other way around for a template where | can document what I've done and eaten (how much sleep, how much sun,

etc) to figure out what factors are negatively impacting me.”

implemented due to the technical restriction of a PWA.
Notifications are possible with this design but cannot be
individually configured. Ratings of doctors and exchangeswith
other patients were not implemented, as these functions would
overlap with the internet-based forum of the community. Some
suggestions of the stakehol ders have been partially implemented
because the documentation should be in a structured form
instead of a free form to avoid incorrect entries and simplify

usage.

When examining for possible confounders, the usability aspects
stood out. This was reinforced by the feedback from the

Statistical Analysis

The targeted sample size (N=27) was not achieved. Therefore,
the testing of the hypotheses was disregarded.

Discussion

Requirements Engineering and SMT Development

A special feature of the devel opment processwasthe high level
of participation. Community members were asked about
additional features and could comment on the designs and
mock-ups. Unfortunately, it was not possible to implement all

the desired functions (see Table 1). Reminders could not be
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the app. Thiswas partly due to the handling and partly because
patients have a greater need to document their illness than that
assumed. In particular, the behavior for which therapy is
currently being provided and secondary diseases should be
documented more precisely and as quickly as possible. The
heterogeneity of the users' feedback shows that the app should
be highly customizable. The suggestion to implement the app
as a standalone one rather than as a PWA certainly warrants
further 1T security requirements and offers possibilities for
including more features.

The feedback from the community shows acertain ambivalence
regarding the privacy aspect. On the one hand, previous
experience and feedback on the app show that a high level of
data protection is desired. Therefore, al data remain locally
stored on the user’s device. On the other hand, the fact that the
data cannot be accessed on several devices was perceived as a
negative feature. Apparently, there are services that enjoy a
higher level of trust regarding data protection than others.
Further developments to the app must ensure that users can
decide whether they want to use the SMT data on 1 or more
devices.

Despitethelow number of study participants, the project shows
the possibility of using citizen science in biomedical projects
and research. The community-supported software devel opment
process successfully led to afunctional SMT. In particular, the
internet-based community provided the list of complementary
measures, which were used as textual content in the SMT.
Therefore, the SMT users could benefit from the collected
patient knowledge about complementary measures without the
effort of searching information on the internet.

Limitations

Thereare 2 mgjor limitations of this project. Thefirst isthelow
overall sample size and the second is asmall observed effect.

For showing a statistically significant improvement of a
minimum of 4 score points, 27 participants would have been
necessary for the study. This number was not reached despite
previous experience about the active internet-based community
and high involvement in the requirement engineering process.
Only 21 participants could be recruited. Of these, only 10
participants completed all questionnaires. Weidentified potential
reasons for this; (1) failure to reach the target group via social
media channels, (2) an admission process that was perceived
as too complicated, and (3) the Christmas holidays. One
indication of thisisan increasein the dropout rate in the month
of December. The additional leaflets sent in December could
not mitigate the low involvement.

Brandl et al

The observed effect of 0.2 score points reported in the results
is negligible. The fact that the desired effect with a difference
of 4 DLQI points could not be measured can be attributed to
different causes. Besides the low effectiveness of the
intervention, the intervention period (21 days) may play arole.
The reason is that regular use over along period of time may
be necessary to effect changes. Therefore, a measured effect
could be considered aplacebo effect. In addition, the DLQI was
recorded without considering the occurrence of relapses,
possible rehabilitation stays, or an existing concomitant disease
such as psoriatic arthritis. Comparing the average DLQI score
determined in this study with the results of the study by Augustin
et a [46] (mean 7.5, SD 6.4 points) reveals that the values do
not differ much. Moreover, the variances in the respective
samples are similar. This difference of less than 1 score point
with the score in this study is noteworthy because Augustin et
al included not only patients of dermatol ogy outpatient hospital
clinics but also patients of dermatologists in ambulant care. In
this study, the participants were recruited via the community,
which iswhy it isunlikely that the sample consists exclusively
of dermatology outpatient hospital clinic patients.

Future Directions

Based on the feedback provided by the community and app
users, the existing smartphone app should be compl etely revised.
The authors strongly recommend devel oping such an app using
a community-driven process again.

The improvements to the subsequent versions of the SMT can
be roughly divided into four areas. (1) therapies including
conventional medical therapies, hospital and rehabilitation stays,
and complementary measures; (2) psoriasisrelapsesand triggers
that can be analyzed; (3) behaviora patterns or environmental
datain everyday life; and (4) QoL, aswell as psychological and
physica factors measured textualy or visualy using
guestionnaires.

To implement SMTs sustainably in care, it should be better
integrated into the existing structures of care processes and
medical practices. Direct datatransmission to practitioners and
further development of SMTs as approved medical products
are conceivable.

Conclusions

The high participation of the internet-based community in the
devel opment process and the responseto thefirst survey (N=97)
shows a general need for independently developed SMTs for
people with psoriasis. However, the collected feedback shows
that the solution presented in the paper does not meet the needs
of the community. The authors conclude that a more
customizable app is needed.
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Abstract

Background: Engagement with smartphone apps for smoking cessation tends to be low. Chatbots (ie, software that enables
conversations with users) offer a promising means of increasing engagement.

Objective: Weaimed to explore smokers’ experienceswith aquick-response chatbot (Quit Coach) implemented within apopular
smoking cessation app and identify factors that influence users' engagement with Quit Coach.

Methods: In-depth, one-to-one, semistructured qualitative interviews were conducted with adult, past-year smokers who had
voluntarily used Quit Coach in a recent smoking cessation attempt (5/14, 36%) and current smokers who agreed to download
and use Quit Coach for aminimum of 2 weeksto support anew cessation attempt (9/14, 64%). Verbal reports were audio recorded,
transcribed verbatim, and analyzed within a constructivist theoretical framework using inductive thematic analysis.

Results: A total of 3 high-order themes were generated to capture users experiences and engagement with Quit Coach:
anthropomorphism of and accountability to Quit Coach (ie, users ascribing human-like characteristics and thoughts to the chatbot,
which helped foster a sense of accountability to it), Quit Coach’sinteraction style and format (eg, positive and motivational tone
of voice and quick and easy-to-complete check-ins), and users’ perceived need for support (ie, chatbot engagement was motivated
by seeking distraction from cravings or support to maintain motivation to stay quit).

Conclusions:  Anthropomorphism of a quick-response chatbot implemented within a popular smoking cessation app appeared
to be enabled by its interaction style and format and users' perceived need for support, which may have given rise to feelings of
accountability and increased engagement.

(JMIR Form Res 2022;6(7):€36869) doi:10.2196/36869

KEYWORDS
chatbot; conversational agent; engagement; smartphone app; smoking cessation; accountability; mobile phone

in-person smoking cessation services are challenged by
scalability and face substantial funding cuts across many
countries [3], especially after many had to offer only remote
services owing to the COVID-19 pandemic [4]. With growing
internet access and smartphone ownership, digital interventions
(including smartphone apps) provide alow-cost means of scaling
up the delivery and optimizing the reach of evidence-based
smoking cessation support [5]. However, the avail able smoking
cessation apps tend to generate low average levels of user

Introduction

Diseases caused by cigarette smoking are a leading cause of
preventable death, killing approximately 8 million people each
year globally [1]. Smoking-attributable di seases place significant
financial burden on health care systems, with costs estimated
to be approximately 5.7% of thetotal annual global health care
expenditure [2]. Therefore, improved behaviora or
pharmacological smoking cessation support is a priority for

individuals, public health bodies, and governments. However,
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[8]—which may reduce the likelihood of success in quitting
smoking. Therefore, identifying modifiable factors (eg, content
and design elements) that positively influence engagement with
smoking cessation apps is important. A promising means of
improving digital engagement isthrough provision of concurrent
health care professional support [9,10]. However, thisislimited
by the cost and availability of health care professionals.
Therefore, an underexplored and relatively low-cost means of
improving engagement is to replicate health care professional
support via chatbots (ie, software that enables 2-way
conversations with app users). This study aimed to explore
smokers' experiences with a quick-response chatbot (Quit
Coach) implemented within a popular smoking cessation app
and identify factorsthat influence users’ engagement with Quit
Coach, using a qualitative approach.

Engagement with digital interventions can be defined as (1) the
extent (eg, amount, frequency, duration, and depth) of use and
(2) asubjective experience characterized by attention, interest,
and affect [9]. A distinction between microengagement (ie,
engaging with the technology itself) and macroengagement (ie,
engaging in the behavior change process, such as abstaining
from smoking) has a so been proposed [11]. A common pattern
observed across several studiesisthat engagement is positively
associated with intervention effectiveness [12-14]. Therefore,
many researchers and intervention designers have focused their
efforts on identifying factors that increase engagement with
digital interventionsin general and with smoking cessation apps
in particular. These studies have identified factors such as app
content or behavior change techniques (eg, goa setting,
reminders, self-monitoring, social support, and health care
professional support), design elements (eg, tailoring of content,
using a nonjudgmental message tone, and gamification), and
cognitive considerations (eg, minimizing cognitive load and
providing user guidance) as being important for increased
engagement [10,15-17]. However, despite such studies, early
disengagement from smoking cessati on apps remains common.

Chatbots (also referred to as conversational agents) are
computer programs that have tailored conversations with users
via text or audio-visual messaging [18]. Some chatbots are
specifically designed to appear as socia actors (ie, relational
agents), with the intention that users form social-emotional
relationships with the bot [19,20]. Current chatbot
implementations include structured (or decision tree-based)
and unstructured bots. The former type enablesthe user to select
relevant options from a list of predefined responses, with the
bot responding with prewritten messages following conditional
if-then rules (also referred to as quick reply responses or
quick-response bots [21]). The latter type typicaly relies on
natural language processing, with the user inputting open or
unstructured messages that are processed and responded to by
the bot. According to the Model of Supportive Accountability,
human support (eg, from a health care professional or coach)
is expected to promote engagement with digital interventions
by fostering a sense of accountability to a trustworthy,
benevolent, and competent coach [22]. Although underexplored,
it is plausible that chatbots may fulfill the role of such human
support by offering human-like support [19].

https://formative.jmir.org/2022/7/e36869
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Chatbots are arelatively new addition in the health care domain,
with recent systematic reviews identifying only a handful of
studies of chatbots for improving mental health [23] and
increasing physical activity and healthy diets [24]. Within the
substance use and smoking cessation domains, a few early
singlearm and 2-arm randomized studies have yielded
promising results[25-28]. For example, achatbot incorporating
the principles of motivational interviewing—designed
specifically to support smokers who are unmotivated to
stop—tested positively in an early user-testing study [25]. An
adapted version of the cognitive behavioral therapy—informed
chatbot, Wbebot, for people who use addictive substances was
found to be acceptableto deliver, engaging, and associated with
improvements in mental health and substance use outcomesin
a single-arm study [28]. We found that the addition of a
supportive, quick-response chatbot to a popular smoking
cessation app more than doubled the user engagement and
improved short-term quit successin alarge, 2-arm, experimental
study [27]. However, the available single-arm and 2-arm
guantitative studies have not focused on the potential
mechani sms underpinning thisincreased engagement (eg, owing
to limited data collection). Qualitative studies of users
experiences with the relational agent, Replika, have found that
such companion chatbots can mimic human interaction, with
users perceiving their relationships with the designated bot as
rewarding [20,29]. However, qualitative investigations of users
experiences with chatbots designed specifically to support
smoking cessation arelacking. Therefore, this qualitative study
aimed to address the following research questions:

1 What are smokers experiences with a quick-response
chatbot (Quit Coach) implemented within a popular
smartphone app?

2. What arethefactorsthat influence users’ engagement with
Quit Coach?

Methods

Study Design
The Consolidated Criteria for Reporting Qualitative Research

checklist was used in the design and reporting of thisstudy [30].
Semistructured, one-to-one interviews were conducted.

Theoretical Framework

A constructivist theoretical framework was used to inform data
collection and analysis [31]. This theoretical approach was
selected because constructivism recognizes the active role of
theresearcher in the generation and interpretation of qualitative
data

Participants

For pragmatic purposes, participants were recruited across 2
periods: June 2020 to August 2020 (led by KS and OP) and
April 2021 to August 2021 (led by AA and OP). Owing to the
COVID-19 pandemic, it was challenging to recruit as planned
during the summer of 2020. Therefore, we continued the
recruitment in 2021. The project team decided that it would be
useful to recruit participants from 2 different subgroups (ie,
past-year smokers who had voluntarily used Quit Coach in a
recent smoking cessation attempt and current smokers who
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agreed to download and use Quit Coach for a minimum of 2
weeks to support a new cessation attempt) as a form of
triangulation [32]. We reasoned that such triangulation of results
when varying the dligibility criteria (rather than the methods)
would either help to validate the results (eg, if smokerswho did
not self-select to download and use the Smoke Free app had
similar experiences with Quit Coach as those who had
voluntarily used the app) or highlight different experiences
owing to smoking status or treatment-seeking behavior.

Participantsrecruited in 2020 were eligibleto participateif they
(1) wereaged =18 years, (2) were fluent English speakers based
in the United Kingdom, (3) were past-year smokers and had
used the pro (ie, paid) version of the Smoke Free app (ig, the
app version that included Quit Coach) for at least two weeks,
and (4) had interacted with Quit Coach at least once during the
2-week period.

Participantsrecruited in 2021 were eligibleto participateif they
(1) were aged =18 years; (2) were fluent or highly competent
English speakers, with no restrictions on geography; (3) were
current cigarette smokers; (4) were willing to make a quit
attempt within 1 week from initial contact with the researchers
and use Quit Coach for at least two weeks; and (5) owned a
smartphone.

All the participants used the pro version of the Smoke Free app
for a period of at least 2 weeks before participating in the
semistructured interviews. We expected this time window to
be sufficient for enabling detailed conversation about
participants’ chatbot experiences.

Sampling

Participants recruited in 2020 were approached through
advertisements (unpaid) shared on social media platforms (ie,
Facebook and Twitter) and through amailing list of Smoke Free
app users. The recruitment materials stated that Smoke Free
userswereinvited to participate in aweb-based interview about
their experiences with the app (good or bad), with particular
focus on the Quit Coach feature. Participants were incentivized
towin 1 of 5 gift vouchers worth £20 (approximately US $24).

Participants recruited in 2021 were approached through
advertisements (unpaid) shared on social media platforms (ie,
Linkedin, Facebook, and Instagram), directly through the
researchers networks (ie, WhatsApp, email, SM Stext messages,
and flyers), and through professional web-based recruitment
platforms (ie, Prolific and Call for Participants). The recruitment
materials stated that smokersinterested in making aquit attempt
with the use of a smartphone app were invited to participate in
a web-based interview about their experiences with the app
(good or bad), with particular focus on its chatbot feature.
Participants received a gift voucher worth £10 (approximately
US $12) after completing the interview.

Participantswere recruited in batches of 4 to 5 participants each
until theoretical saturation was judged to have occurred (ie, a
point in the data collection process when no new information
aterstheidentified themes) [33]. Preliminary dataanalysiswas
conducted by KS and subsequently by AA after each batch of
410 5 participants, to determine whether additional participants
were needed.
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M easures

Eligibility and Sample Characteristics

Data were collected to determine €eligibility and characterize
the sample based on (1) age; (2) gender (female, male, or in
another way); (3) country of residence; (4) whether they were
fluent or highly competent English speakers (yes or no); (5)
time to first cigarette (<5, 6-30, 31-60, or >60 minutes or not
applicable); (6) cigarettes smoked per day (<10, 11-20, 21-30,
=31, or not applicable); and (7) motivation to stop, measured
with the validated Motivation to Stop Scale [34].

Participants recruited in 2020 were asked the questions
mentioned previously and to provide additional information on
thefollowing: (1) job type (manual or nonmanual); (2) smoking
status (“1 smoke cigarettes [including hand-rolled] every day”;
“1 smoke cigarettes [including hand-rolled], but not every day”;
“1 don’t smoke cigarettesat al, but | do smoke tobacco of some
kind [e.g. pipe, cigar or shisha]”; “| have stopped smoking
completely in the last year”; “| stopped smoking completely
more than a year ago”; or “I have never been a smoker [i.e.
smoked for ayear or more]”); and (3) self-reported use of Quit
Coach (none at all, alittle, moderately, alot, or extremely).

Participants recruited in 2021 were asked the questions
mentioned previously and to provide additional information on
thefollowing: (1) the number of past-year quit attemptsand (2)
whether they had ever used any app-based support to help stop
smoking (and if so, the name of the app).

I nterview Topic Guide

The topic guide was informed by the Model of Supportive
Accountability [22] to address specific theoretical concepts (eg,
information quality, reliability, and accountability) and split
into 3 sections: an introductory section to allow participantsto
warm up, covering general experiences with the app; a second
section exploring users’ experiences with Quit Coach; and a
final section exploring situationsin which participants engaged
with Quit Coach (Multimedia Appendix 1). Promptswere used
to encourage participants to elaborate on their impressions and
experiences. The topic guide was pilot-tested by KS on 2
graduate colleagues from the M Sc program in Behavior Change
and adapted following their feedback. The topic guide was
further adapted following the interviews conducted in 2020 to
facilitate elaboration by adding specific probesin addition to a
new question (“To what extent would you say you formed a
relationship of sorts with the chatbot? How was this?’). As
participants mentioned their relationship with the chatbot, we
considered it useful (and consistent with the flexible,
semistructured style of interviewing) to specifically prompt
subsequent participants about this. The adapted topic guide was
piloted by AA on a graduate colleague from the M Sc program
in Behavior Change and a current smoker from AA’s network
and updated according to their feedback. Interviews remained
flexible, facilitated by the semistructured style of questioning.

Procedure

Upon expressing interest, participants were asked to read the
participant information sheet, provide informed consent, and
complete the eligibility questionnaire via Qualtrics (Qualtrics
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Internationa Inc). If éigible, participants recruited in 2020 were
contacted by the researchersto arrangetheinterview. If eligible,
participants recruited in 2021 were contacted to confirm study
acceptance and provided with information on how to download
the pro version of the Smoke Free app (using afree access code).
Participants were asked to select aquit date and nominate aday
that was 2 weeks from their quit date to complete theinterview.

Owing to the COVID-19 pandemic, in-person interviews were
not possible. Therefore, interviewswere conducted viatheweb
by KS or AA (graduate students enrolled in an M Sc program
in Behavior Change) via Microsoft Teams. Besides the
participant and the researcher, no one else was present during
the interviews. KS had limited experience in conducting
qualitative interviews before this study; AA had extensive
experience from working for a consultancy firm. Before
conducting the interviews, OP (PhD in Heath Psychology,
extensive experience in conducting qualitative interviews
through previous academic work) provided training to KS and
AA. Interviewswere audio recorded and | asted between 30 and
45 minutes. Following completion, the participants were
thanked, verbally debriefed, and presented with an incentive.

The Smoke Free App and Quit Coach

Smoke Free[35] isan evidence-informed app with alarge user
base (approximately 4000 downloads per day). The app contains
behavior change techniques that are expected from theory and
evidence from other settings to aid smoking cessation [17,36].
Refer to the study by Jackson et a [37] for a summary of the
behavior change techniques included in the Smoke Free app,
coded against a 44-item taxonomy of techniques used in
individual behavioral support for smoking cessation [36].
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Thepro (ie, paid) version of Smoke Free contains a text-based,
quick-response chatbot called Quit Coach (Figure 1). During
the first 2 weeks of a user’s quit attempt, Quit Coach initiates
twice-daily check-ins with users regarding their cessation
attempt through a push notification. Check-in frequency is
programmed to reduce after 1 month and cease entirely after
90 days (when users are anticipated to have quit smoking). Users
engage with Quit Coach via text messages, selecting from
prewritten responses. There are afew exceptionsto thisformat,
such as when users complete certain exercises that require
free-text input (eg, typing the mantra, “not another puff, no
matter what”), to occasionaly type what is influencing their
craving, or for providing feedback on whether they found a
piece of advice useful (refer to Multimedia Appendix 1 for
additional screenshots of such interactions). A bespoke Node
Jjsnatural language processing framework (adapted from freely
avallable, state-of-the-art source code by Smoke Free's
developers) is used to map free-text inputs onto their likely
intent—this constitutes the only machine learning element of
the chatbot. Users can also initiate check-ins themselves by
opening Quit Coach to record a craving or ask for assistance
viaaget help now toolkit, which provides different options for
directing the conversation with Quit Coach. The conversational
optionsinclude craving management, relapse, difficult situations,
and withdrawal. Quit Coach’s communications (typicaly in
text form, but also through emojis and Graphics Interchange
Formats [GIFs]) contain information about the heath
consequences of smoking, quitting tips, and motivational
messages, simulating a text message conversation.
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Figure 1. Example screenshot of the Smoke Free chatbot (Quit Coach).
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Data Analysis

Interviews conducted in 2020 and 2021 were combined to form
asingle data set. Analysis was performed through an inductive
thematic approach following the methodology by Braun and
Clarke [38,39]: (1) familiarizing with the data, (2) generating
initial codes, (3) searching for themes, (4) reviewing the themes,
(5) defining and naming the themes, and (6) producing the
report. We focused on latent (rather than semantic) meanings
[39]. Although the Model of Supportive Accountability was
used to inform the interview topic guide, terminology from this
model was used for coding only if deemed relevant, with
alternative codes considered throughout the process.

Interviews were coded using Microsoft Word in batches of 4
to 5by AA tofacilitate an iterative and reflexive approach. Each
transcript was read multiple times to familiarize with the data.
Then, initial codes were generated. Coded transcripts were
reread following initial code generation and discussed with OP,
adding or refining codes as appropriate. Then, the coded extracts
were examined and used to generate preliminary themes. Next,
a second, independent coder (another student from the same
MSc program in Behavior Change) helped to assess coding
reliability. The second coder coded 2 interviews, 1 each from
the 2020 and 2021 samples, which were selected using arandom
number generator. The second coder was instructed to
inductively code each interview. The resulting codes were
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compared with those of thefirst coder conceptually, rather than
for perfect word matching. Discrepancies were discussed and
reconciled. Then, themes were reviewed, refined, named, and
agreed upon through discussion among AA, OP, and JB. During
coding, the possibility for differences between the 2020 and
2021 sampleswas considered. Theoretical saturation wasjudged
to have been reached after 12 interviews.

External Validation

A subsample of 14% (2/14) of randomly selected participants
were contacted and agreed to read the results and comment on
the congruence of the themes and narrative generated by the
researcherswith their own experiences. Both participants agreed
with the researchers’ interpretations.

Reflexivity

The interviewers (women, White ethnicity, nonsmokers, and
unfamiliar with most participants before the interview) felt that
a good rapport was built with all the participants. Some were
more immediately verbose, whereas otherstook alittletimeto
open up, but did so with prompting and encouragement. For the
first few interviews conducted, theinterviewersclosely followed
thetopic guide; however, as salient conversation topics emerged,
amore discursive style of questioning was adopted to explore
salient topicsin great depth. Before commencing theinterviews,
participants were told about the goals of the study and that the
interviewers were not directly involved in the development of
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the Smoke Free app; however, participants were unaware of the
interviewers smoking status or theoretical assumptions
regarding user engagement or smoking cessation.

Ethics Approval

Ethics approval for this study was obtained from University
College London's  Research Ethics  Committee
(CEHP/2020/579). Participants provided written informed
consent before participating in the study.

Table 1. Participants' demographic and smoking characteristics (n=14).

Alphonse et al

Results

Participant Characteristics

A tota of 40 participants completed the screening survey and
were eligible to participate in the study. Of the 40 participants,
26 (65%) participants did not complete an interview, as they
later decided that it was not the right time to quit, became
uncontactable, or failed to attend the interview. Table 1 shows
asummary of the demographic and smoking characteristics of
the 35% (14/40) included participants.

Partici- Recruit- Age Country Gender Cigarettesper Smokingstatusat Quit Coach Number of past-  Use of app-based
pant ID ment year (years)? day at basdine thetimeof inter- use year quit at- support to stop
view tempts smoking (name
of the app)
P1 2020 30 UnitedKing- Female /AP | have stopped Moderate  N/A N/A
dom smoking com-
pletely in the last
year
P2 2020 20 UnitedKing- Male N/A | have stopped A lot N/A N/A
dom smoking com-
pletely in the last
year
P3 2020 33 UnitedKing- Female N/A | have stopped Extreme N/A N/A
dom smoking com-
pletely in the last
year
P4 2020 39 UnitedKing- Femae N/A | have stopped A lot N/A N/A
dom smoking com-
pletely in the last
year
P5 2020 44 UnitedKing- Female N/A | have stopped A lot N/A N/A
dom smoking com-
pletely in the last
year
P6 2021 25-34 UnitedKing- Male 7 Quit® N/A 1 No (N/A)
dom
p7 2021 18-24 France Female 3 Cut down® N/A 3 Yes (Qwit)
P8 2021 18-24 France Female 10 cut down® N/A 1 No (N/A)
P9 2021 25-34 France Male 12 Cut down® N/A 3 Yes (Smoke
Free)
P10 2021 18-24 UnitedKing- Femae 5 Cut downC N/A 0 No (N/A)
dom
P11 2021 18-24 Mauritius Femae 10 Cut down® N/A 1 No (N/A)
P12 2021 25-34 India Mde 6 Cut down® N/A 2 No (N/A)
P13 2021 18-24 UnitedKing- Male 10 Quit® N/A 3 No (N/A)
dom
P14 2021 18-24 UnitedKing- Male 8 Quit® N/A 1 No (N/A)
dom

8For participants recruited in 2021, age was measured as a range.
BN/A: not applicable.
CAscertained qualitatively during the interview.
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Themes

Overview

A total of three high-order themes were developed to capture
the participants’ experiences with Quit Coach and the potential
mechanisms  underpinning  user  engagement: (1)
anthropomorphism of and accountability to Quit Coach, (2)
Quit Coach's interaction style and format, and (3) users
perceived need for support. Refer to Multimedia Appendix 1

Alphonse et al

for additional quotations. Figure 2 presents a thematic map of
the themes. Here, anthropomorphism of Quit Coach, which is
influenced by its interaction style and format, and users
perceived need for support leads to feelings of accountability
and increased engagement. Continued engagement with Quit
Coach reinforces this accountability through a bidirectional
relationship. In addition to this indirect link, Quit Coach’s
interaction style and format directly influences users
engagement.

Figure 2. Thematic map. Arrows indicate the direction of relationships and the + and — signsindicate their valence. Blue boxes relate to theme 1, green

boxes relate to theme 2, and red boxes relate to theme 3.
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Anthropomor phism of and Accountability to Quit Coach

Many users ascribed human-like characteristics, thoughts, and
behavior to Quit Coach—despite the awarenessthat it wasfully
automated—following an interaction experience (eg, colloquial
language, GIFs, and emajis) that closely mimicked those with
peersand family membersvia SM Stext messages or WhatsA pp.
Users anthropomorphism of Quit Coach was evident from
almost all usersfrequently referring to it as an embodied entity
(ie, him, them, or someone) rather than an object (eg, it, Quit
Coach, or chatbot):

https://formative.jmir.org/2022/7/e36869
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It felt like you were really connected to someone. [P5;
2020; quit smoking]

Throughout this conversation | have referred to
“someone”’ rather than “something” quite a few
times, which | haven't done on purpose. [P6; 2021,
quit smoking]

Users compared Quit Coach’s motivational and monitoring
support with that of close friends or family members.
Consequently, users described feeling that Quit Coach cared
about them, which hel ped foster arelational bond and promoted
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afeeling of accountability to Quit Coach to succeed in cessation.
Feeling that Quit Coach was fulfilling a supportive, socia role
justified the daily monitoring (ie, push notifications), which
was experienced by some participants as very frequent, boring,
or annoying. This social presence promoted continued app
engagement, as users were motivated to succeed and willing to
engage and cooperate with Quit Coach:

It felt like a friend or family member seeing how |
was...It cared about whether | was smoking or
not...You feel like you've got someone who cares
enough [that you] stop. Areason not to... [P10; 2021;
cut down smoking]

Many users even described Quit Coach’s support as superior
to human friends or family members, owing to its immediate
availability, single purpose (ie, smoking cessation support), and
nonjudgmental tone of voice (particularly when reporting a
lapse) and the relationship being 1-way (ie, users do not have
to reciprocate support or worry about being boring or bothering
Quit Coach). Such responses contradict the users' comparison
of Quit Coach’s support with that provided by friends or family
members, indicating that they may instead have experienced
the support as similar to that provided by a therapist or coach
(ie, a 1-way rather than 2-way relationship). However, users
perceptions of Quit Coach’'s support as superior to that of human
friends or family members appeared to serve as an advantage
rather than to negate the human-like experience. A minority of
users anthropomorphized Quit Coach to alesser extent, owing
to previous experience with using chatbots and great awareness
of their synthetic nature. Nonetheless, they still embraced the
support offered by Quit Coach:

[Friends/family] don't wanna talk about it every
evening...To have the QC for that purpose [is
helpful]...You're not always gonna be lucky enough
to have someone who's just gonna be there to just
listen to what you want to talk about on any given
evening. [P6; 2021; quit smoking]

It's cool that he wasn’t judgemental...He says “ lots
of people do smoke again when they start to stop but
it doesn't mean that it'stheir loss and that they need
to start all over again, it's just the first step” ... The
point is that long term you are trying not to smoke.
[P8; 2021; cut down smoking]

Many users perceived having access to Quit Coach’s thoughts
and feelings, reporting that they worried that Quit Coach would
feel angry, upset, or disappointed if they did not check in or
reported a lapse and wanting to please it by checking in
regularly. Consequently, many usersfelt positively accountable
to Quit Coach for frequent engagement and abstinence. For
example, many users reported feeling proud or particularly
motivated to engage when they could report not smoking. In
addition, most users reported feelings of worry or shame about
Quit Coach’s anticipated reaction if they had lapsed. For afew
users, this caused an unintended consequence; their feelings
were so significant that they reported completely avoiding
checking in or lying in their reports. However, for most users,
this anticipated worry or shame appeared to be beneficial,
representing a source of motivation to stay quit. A few
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participants who failed in their quit attempt over time reported
that they started ignoring check-ins, possibly owing to negative
avoidance as the prompts would remind them of their failure:

| wanted to find an opportunity to make it happy. [P3;
2020; quit smoking]

[I didn't want] to tell that [I smoked] to the robot
every morning and every afternoon...| felt that | was
accountable to it. [P11; 2021; cut down smoking]

Some self-contradiction was observed in how accountable users
reported feeling to Quit Coach. At some time points during the
interviews, users stated feeling accountable to Quit Coach, but
at different time points, they stated feeling accountable to
themselves, friends, or family members. This contradiction
typicaly arose after being specifically prompted about
accountability. Users may have retrospectively changed how
accountable they felt to Quit Coach, because the interviewer
brought to the fore that Quit Coach was not real, despite an
anthropomorphic experience:

The accountability thing was definitely my
relationship with [ peopl €] rather than my relationship
with the app. [P6; 2021; quit smoking]

Quit Coach’s Interaction Style and Format

Quit Coach's interaction style and format appeared to both
directly and indirectly (ie, by giving rise to anthropomorphic
experience of Quit Coach) influence users engagement. Quit
Coach's motivational and positive tone of voice encouraged
many users to stay on track by reminding them of and praising
them for their progress. GIFs and emojis were used alongside
written text messages to create a positive mood and inject
humor, thus enhancing the motivational and positive tone
beyond that created through written text alone. Many users
noted that the GIFs and emojis promoted a human-like
perception of Quit Coach:

There was a certain level of wanting to go back and
get those little GIFs or whatever...I was always glad
to go and have a check-in. [P6; 2021; quit smoking]

Engagement was generally driven by Quit Coach prompting
check-insrather than by the usersthemselves. The promptswere
perceived as useful, as users may otherwise have forgotten to
check in. Most users reported that the daily check-in time
requirement was acceptable; it did not take up much of their
day. During working hours, some usersfelt that check-inswere
sufficiently short to be manageable, whereas some users were
very busy, preferring to complete check-ins before or after
working hours. Thiswas supported by the ahility to set preferred
check-in times. Where users reported check-ins being long, it
typically referred to a subjective experience of long, which was
linked to boredom and lack of interest, often driven by
repetition, forced choice, or limited opportunities for free-text
inputs. Many usersreported that forced choice made engagement
feel lessburdensome (ie, easy and lesstime-consuming), which
contributed to check-ins being “just the right amount of time’
and was particularly welcome when users were craving
cigarettes. In contrast, many users reported that forced-choice
interactions quickly became boring as they could not express
what they wanted more precisely (asthey would with ahuman).
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Thisreduced the interest in engagement with Quit Coach, with
many usersindicating apreferencefor typing free-text questions
and responses:

[If you're] distracted by wanting a cigarette [it's]

just easier if you've got optionsin front of you to just

pick one. [P10; 2021; cut down smoking]

It was a hit...Samey. Sometimes | would just kind of

click through it all and not have to react as

much...You feel like you're just going through the

motionsa little bit rather than actually thinking about

it. [P6; 2021; quit smoking]
Most users mentioned that they would have liked tailoring of
the chatbot interactions on 2 levels. First, although Quit Coach
broadly aligned with most users' cessation motivations, it did
not discussthe specific personal motivesthat users had inputted
elsewhere in the app. Second, many users wanted Quit Coach
to remember more about what worked for them and modify the
messages and advice accordingly. Although usersdid not report
the lack of desired tailoring to be particularly detrimental to
engagement, most usersindicated that enhanced tailoring could
have a positive impact. The ability to set check-in times
according to personal preferences or anticipated times of need
promoted engagement. Several users agreed that if Quit Coach
could prompt them to engage before or during triggering
situations, it would be very useful:

It wasn't really a tailored fit for myself. It talked about
infertility and [that’s] not something that bothersme.
[P13; 2021; quit smoking]

A reminder of what |'ve done so far [that worked)]
would be helpful. [P9; 2021; cut down smoking]

[1t] would've been great if...ne could send me a
notification at [or before a] time [of anticipating
being triggered] saying “you're gonna be OK” or
“you’'re gonna make it!” [P7; 2021, cut down
smoking]

Users' Perceived Need for Support

For all users, the perceived need for support from Quit Coach
appeared to be related to the frequency and intensity of cravings.
Engaging with Quit Coach provided a useful behaviora
alternative to smoking or attentional distraction from cravings.
Thiswas particularly hel pful when check-insaigned with strong
cravings. In momentswhere userswere not smoking or thinking
about smoking, the need for support and, consequently,
engagement interest appeared to be low. For some users, Quit
Coach triggered cravings by reminding them of smoking:

It was[a] great thing to keep my hands [ busy] [and]
just give me time to let the craving pass. [P2; 2020;
quit smoking]

When it was going well and when | didn’t smoke |
just didn’t even use the app because | was OK...I was
like I'mdoing well so what can the app give meright
now? [P8; 2021; cut down smoking]

As cravings reduced, users perceived need for support
decreased, leading to reduced engagement interest. However,
several users recruited in 2020 (all of whom had successfully
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quit smoking) reported engaging with Quit Coach even after
their cravings reduced or disappeared. For these users, the need
for support shifted from primarily needing a distraction from
cravings to maintaining motivation to stay quit and reinforce
ex-smoker identity. Self-selection bias may explain this
prolonged engagement; users recruited in 2020 were already
using Quit Coach, had successfully quit smoking, and
self-identified as heavy Quit Coach users:

[Usage] kind of dwindles down to kind of extreme
need, its more about the check-ins in the
morning...The chatbot doesn’'t have much use now
it's like ten weeks or something since | stopped. [P2;
2020; quit smoking]

For usersrecruited in 2021 who were unsuccessful in cessation,
the motivation to engage with Quit Coach decreased after a
period of failing. These users felt discouraged and despondent
and did not want to be reminded of their failure. Interestingly,
this was sometimes accompanied by a reversa of the
anthropomorphic experience (eg, referring to Quit Coach as a
robot):

[Not succeeding in quitting] made me resent — not
resent, that's a big word — but made me not want to
tell that to the robot every morning and every
afternoon. [P11; 2021; cut down smoking]

Discussion

Principal Findings

Using a qualitative approach, this study aimed to explore
smokers' experiences and engagement with a quick-response
chatbot implemented within a popular smoking cessation app.
Users' experiences with the chatbot were largely positive.
Anthropomorphism of the chatbot (ie, ascribing human-like
characteristics, thoughts, and behavior to the chatbot) was
enabled by its specific interaction style and format (eg, positive
message tone and quick and easy-to-complete check-ins) and
users perceived need for support, which appeared to give rise
to feelings of accountability to the chatbot and increased
engagement. Our results build on and extend previous qualitative
findings pertaining to users experiences with companion
chatbots [20,29] to a chatbot specifically designed to support
smoking cessation.

A previous experimental study has shown that social responses
to computers—that is, a direct consequence of
anthropomorphi sm—are common and rel atively easy to generate
(eg, by providing the computer with human-like attributes, such
as alanguage output) [40]. However, according to the uncanny
valley hypothesis, chatbot designers have a fine line to tread
[41]. Strong feelings of affinity are generated by great
human-like qualities in a robot or computer program up to a
point. Onceit becomesvery similar to or indistinguishable from
areal human, people’s reactions can reverse because they may
find them creepy or eerie [41]. Although the quick-response
Quit Coach in this study was relatively simple (eg, it did not
allow many free-text inputs from users) and made it clear to
usersthat it isan automated bot, the presence of social cues (eg,
its positive message tone and communication format similar to
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text messaging with Gl Fs and emojis) appeared to be sufficient
for generating social responses from many users without
entering the territory of the uncanny valley. Thisis positive, as
itimpliesthat simple (and relatively low-cost) chatbots generate
feelings of affinity and that more complex chatbots that can
more closely mimic human interactions may not be necessary.

However, users mentioned that they would have liked it if Quit
Coach tailored its questions and responses to their unique
situationsand momentary needs. Therefore, future studieswould
benefit from exploring—for example, through user-centered
design activities and experimental studies—additional design
elements that can enhance Quit Coach’s similarity to humans,
asthismay further promote user engagement. In addition, some
design elements appeared to detract from users
anthropomorphism of and engagement with Quit Coach, such
as its repetitive questions and responses and forced-choice
interactions. For users who struggled to stay quit, the
repetitiveness and inflexibility of Quit Coach appeared
particularly salient, sometimes leading to a reversal of the
anthropomorphic experience. Previous studies indicate that
users perceived need for support and the target behavior itself
(eg, progress toward smoking cessation) are important for
continued engagement [9,10,15]. Similarly, high perceived need
for support may be important for usersto suspend disbelief and
anthropomorphize conversational agents within the health care
domain. The Three-Factor Theory of Anthropomorphism
predicts that people are more likely to anthropomorphize
nonhuman agents or objects (1) when anthropocentric
knowledge is readily accessible and applicable (ie, when
knowledge about how humansinteract, think, and feel isjudged
as relevant for the interaction), (2) when motivated to be
effective social agents (ie, motivation to master one's
environment by increasing its predictability and controllability),
and (3) when lacking a sense of social connection to other
humans (ie, feeling lonely or isolated) [42]. Future studieswould
benefit from building on and empirically testing such a theory
of anthropomorphism within the human-computer interaction
domain, with a view to improving the design of future
conversational and relational agents for health and well-being.

Our findings aso lend partial support to the Model of Supportive
Accountability [22] in that users reported feeling accountable
to checking in and updating the nonjudgmental and supportive
Quit Coach. Finding a balance between nonjudgmental tone of
voice and human-like social cuesto generate feelings of affinity
and accountability (as discussed previously) may be important
for future behavior change chatbots. However, trust and
competence (which are additional cornerstones of the Model of
Supportive Accountability) were largely missing from users
accounts. It is plausible that competence (eg, legitimacy of the
information provided) and trust (eg, data security and
confidentiality) were already assumed by users who had either
voluntarily downloaded the Smoke Free app from a digital
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marketplace—likely selecting an app they trusted among the
myriad of available apps [15]—or were asked to download it
based on recommendation from university researchers.
Alternatively, trust and competence may not be necessary
conditions for supportive accountability to arise within
human-chatbot relationships; this should be further exploredin
future studies.

Strengths and Limitations

This study was strengthened by recruiting both experienced and
novice app users, having a second coder to help in validating
the coding, using external validation to ensure that the
researchers’ interpretations aligned with participants’ narratives,
and achieving theoretical saturation. However, this study also
had several limitations. First, self-selection bias may limit the
applicability of the findings to other populations and settings.
For example, the 36% (5/14) of participants recruited in 2020
had quit smoking successfully and were considered as heavy
Quit Coach users, and most participants were young (ie, aged
18-44 years). Second, we did not record any additional support
used by participants during their quit attempts (eg,
pharmacological support), which may have influenced their
perceived need for support. Third, for pragmatic purposes, we
did not record participants' actual engagement with Quit Coach,
but instead relied on self-reports. Going forward, triangulation
of qualitative and quantitative findings would be an important
addition to the research literature. Fourth, the study was
conducted during the COVID-19 pandemic—a time of
significant change in people's life and work conditions,
including their smoking behavior [43]—which may also limit
the applicability of our findings to other periods and contexts.

Implications for Research and Practice

Findings from this study have both theoretical and practical
implications. First, our results indicate that the Model of
Supportive Accountability [22] may usefully be extended from
human to human-like support within digital interventions.
However, future studies should further explore the specific
conditions under which chatbot interactions lead to feelings of
accountability and whether accountability is more easily
generated within human-to-human (rather than human-to-bot)
interactions. Second, our findings suggest that chatbots for
smoking cessation may benefit from including more variation
in conversationsto prevent boredom and incorporating different
levels of tailoring (including context-sensitive tailoring).

Conclusions

Anthropomorphism of a quick-response chatbot implemented
within apopular smoking cessation app appeared to be enabled
by its interaction style and format (eg, positive message tone
and quick check-ins) and users' perceived need for support,
which may have given rise to feelings of accountability and
increased engagement.
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Abstract

Background: In recent years, there has been increasing interest in implementing digital technol ogies to diagnose, monitor, and
intervenein substance use disorders. Smartphones are now avehiclefor facilitating telepsychiatry visits, measuring health metrics,
and communicating with health care professionals. In light of the COVID-19 pandemic and the movement toward web-based
and hybrid clinic visitsand meetings, it has become especially salient to assess phone ownership among individual swith substance
use disorders and their comfort in navigating phone functionality and using phones for mental health purposes.

Objective: Theaimsof thisstudy wereto summarizethe current literature around smartphone ownership, smartphone utilization,
and the acceptability of using smartphones for mental health purposes and assess these variables across two disparate substance
use treatment sites.

Methods: We performed afocused literature review via a search of two academic databases (PubMed and Google Scholar) for
publications since 2007 on the topics of smartphone ownership, smartphone utilization, and the acceptability of using mobile
apps for mental health purposes among the substance use popul ation. Additionally, we conducted a cross-sectional survey study
that included 51 participants across two sitesin New England—an inpatient detoxification unit that predominantly treats patients
with acohol use disorder and an outpatient methadone maintenance treatment clinic.

Results: Prior studies indicated that mobile phone ownership among the substance use population between 2013 and 2019
ranged from 83% to 94%, while smartphone ownership ranged from 57% to 94%. The results from our study across the two sites
indicated 96% (49/51) mobile phone ownership and 92% (47/51) smartphone ownership among the substance use population.
Although most (43/49, 88%) patients across both sites reported currently using apps on their phone, a minority (19/48, 40%)
reported previously using any appsfor mental health purposes. Morethan half of the participants reported feeling at least neutrally
comfortablewith amental health app gathering information regarding appointment reminders (32/48, 67%), medication reminders
(33/48, 69%), and symptom surveys (26/45, 58%). Most patientswere concerned about privacy (34/51, 67%) and felt uncomfortable
with an app gathering location (29/47, 62%) and socia (27/47, 57%) information for health care purposes.

Conclusions: Themgjority of respondents reported owning amobile phone (49/51, 96%) and smartphone (47/51, 92%), consistent
with prior studies. Many respondents felt comfortable with mental health apps gathering most forms of personal information and
with communicating with their clinician about their mental health. The differential results from the two sites, namely greater
concerns about the cost of mental health apps among the methadone maintenance treatment cohort and less experience with
downloading apps among the older inpatient detoxification cohort, may indicate that clinicians should tailor technological
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interventions based on local demographics and practice sites and that there is likely not a one-size-fits-all digital psychiatry

solution.

(IMIR Form Res 2022;6(7):€38684) doi:10.2196/38684
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Introduction

Handheld phones evolved at a lightning pace over the past 2
decades. Once devices that were solely used to text or call,
smartphones now connect millions through social media, track
health metrics, and have GPS-sensing capabilities. Smartphones
also have a burgeoning role in telepsychiatry, which has been
widely adopted during the COVID-19 pandemic. Tens of
thousands of mental health apps are avail able through app stores.
Digital phenotyping, which involves using passively and
continuoudly collected sensory and user datato track movement,
phone utilization, and communication, has potential apps for
relapse prediction in schizophrenia [1], relapse prediction in
bipolar disorder [2], and depressive episode detection [3].

Smartphone apps have expanded and can be used for the
diagnosis, monitoring, and treatment of substance use disorders
[4]. For instance, Reset-O is the first US Food and Drug
Administration—approved prescription mobile app for the
treatment of opioid use disorder with evidence of improving
abstinence and treatment retention [5]. Additionaly, a
smartphone app may be able to detect an opioid overdose by
using a short-range active sonar [6]. Further, A-CHESS
(Addiction-Comprehensive Health Enhancement Support
System) is a mobile app suite that buttresses alcohol recovery
through features such as delivering alerts to patients when they
approach known triggers, such asabar or liquor store, viaGPS

[71-

With smartphones playing an increasingly integral role in the
delivery of substance use care, addressing equity and
understanding the adoption and utilization of smartphones and
the acceptability of related technol ogies have become ever more
pressing. We performed a nonsystematic review of literature
around smartphone ownership and utilization among individuals
with substance use disorders, and we present original datafrom
our 2-site, cross-sectional survey study assessing smartphone
ownership, smartphone utilization, and the acceptability of using
mental health apps. We hypothesize that a vast majority of
individuals own smartphones and would be open to using
smartphone appsto address substance use. The aim of this study
isto inform clinicianswho plan to devel op or implement digital
interventions for patients with substance use disorders on how
to anticipate and optimize adoption and engagement.

Methods

Literature Review

The purpose of the literature review wasto identify articlesthat
assessed smartphone or phone ownership and/or utilization to

https://formative.jmir.org/2022/7/e38684

answer the following questions: what proportion of patients
with substance use disorders own mobile phones or smartphones,
how did they utilize their phones, and how open were they to
mobile health (mHealth) intervention through smartphones?

A nonsystematic search was conducted in January 2022 within
PubMed and Google Scholar, using the key terms smartphone
ownership, phone owner ship, access to a mobile phone, access
to a smartphone, substance use disorder, addiction, and
substance abuse, by two independent researchers. The selected
publication types included primary survey or questionnaire
studies, systematic or nonsystematic reviews, and secondary
research studies based on prior survey or census data published
inor after 2007 (the year that the AppleiPhone wasintroduced).
Other inclusion criteriaincluded articles written in the English
language and participants with substance use disorders. The
exclusion criteria included clinical trials of specific digital
interventions, such as a smartphone app, as the purpose of this
study wasto understand general smartphone ownership and use.
Other exclusion criteria included papers written in foreign
languages and studies on participantswith behavioral addictions,
such asinternet gaming disorder, internet addiction, or gambling
disorder, as opposed to substance use disorders. A total of 8
abstracts wereidentified by using these criteria. Study purposes,
study designs, descriptions of methods, sample sizes, sample
demographics, smartphone or phone ownership rates, and
smartphone utilization and acceptability data were extracted.

Cross-sectional, 2-Site Survey Study

We devel oped a survey that closely mirrored the one devel oped
by Torous et al [8] (Textbox 1). The 5- to 10-minute survey
was completed via paper and pencil and included sections on
demographics, phone ownership, phone utilization, and the
acceptability of using phones for mental health care purposes.
Surveys were administered between June 2021 and February
2022 at two sites—a level 4 inpatient detoxification unit at a
community hospital in Massachusetts (Brigham and Women's
Faulkner Hospital [BWFH]) that predominantly treats
individuals with acohol use disorder and an outpatient
methadone clinic in Rutland, Vermont (West Ridge Clinic).
Participants were offered aUS $5 Dunkin’ Donuts gift card for
completing this study. Therewas atotal of 51 participantsfrom
both sites—22 from the inpatient detoxification unit and 29
from the outpatient methadone clinic. Descriptive statisticswere
used to summarize the data; all analyses were performed by
using Stata Statistical Software: Release 17 (StataCorp LLC).
Demographic and mobile phone use variables for those at the
detoxification unit and those at the outpatient methadone clinic
were compared by using a chi-square test for categorical
variables and a 2-tailed Student t test for continuous variables.
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Textbox 1. Survey questions. Demographic questions are excluded.

1

© © N o g M~ W N

Questions

10.

11

Do you currently own any type of phone?

« If no, for what reason do you not have a phone?

Is your phone a smartphone (eg, iPhone, Android, etc)?

What is the name of your smartphone (eg, Samsung Galaxy)?
How comfortable are you sending text messages on your phone?
What type of payment plan do you use for text messages?

Do you download apps onto your phone?

Have you ever downloaded an app for your mental health?

Do you currently use any apps for your phone?

How comfortable or uncomfortable would you feel about amental health app gathering and/or sending the following data from your smartphone
to your clinician in the context of your care?

«  Appointment reminders

«  Medication reminders

o Symptom surveys (eg, survey questions about your mood or thoughts throughout the day)
«  Your location (phone GPS sensor)

« Your social information (call and text logs without any phone numbers or context of messages; eg, how many people you called and for
how long)

«  Coaching for healthy living (eg, exercise, sleep, and diet)
«  Mindfulness or therapy exercises

o Communicating with my clinician about my mental health

Select up to 3 top concerns you may have about mental health apps or apps for substance use disorders:
o  Privacy

« Accuracy of recommendations from app

o Hardtouse

«  Sharing information with clinician

« Cost

o Time

« Hardtosetup

Select up to 3 top benefits you may see in mental health apps or apps for substance use disorders:
o  Privacy

« Accuracy of recommendations from app

« Easytouse

«  Sharing information with clinician

« Cost

o Time

« Easytosetup

Ethical Considerations

study was identified as human subjects research and was
classified as exempt by the Mass General Brigham Institutional

This study was approved and monitored by the Mass General  Review Board, given the minimal risk to subjects and the use
Brigham Institutional Review Board (approval number of asurvey tool with no identifiableinformation obtained. This

2020P001656) and Rutland Regional Hospital Institutional  study adheres to the ethical guidelines set forth by the Mass
Review Board (approval number 2020P001656/RRM C24). This
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General Brigham Human Research Protection Program [9].
Participants were consented prior to the survey study and were
given the choice to opt out of specific questions or this study
entirely at any time. No persona health or identifiable
information was recorded.

Results

Participant Characteristics

For the inpatient detoxification cohort, the study team
approached 35 participants, of whom 25 consented to answering
the survey and 22 completed it (response rate: 22/35, 63%).
Further, 2 participants were discharged from detoxification prior
to completion, and 1 participant dropped out.

https://formative.jmir.org/2022/7/e38684
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The BWFH inpatient detoxification sample skewed toward male
(12/22, 55%) and White (20/22, 91%) patients, and the West
Ridge Clinic sample skewed toward female (18/29, 62%) and
White (23/29, 79%) patients (Table 1). Notably, the West Ridge
Clinic had a relatively higher proportion of individuals
experiencing homelessness (10/28, 36%) compared to that of
the inpatient detoxification clinic (1/22, 5%), though this did
not reach statistical significance (P=.10). There were no
additional differences in demographics between the two clinic
sites except for the fact that the mean age at the methadone
maintenance treatment (MMT) clinic was significantly lower
(48.71 vs 36.04 years, P<.001).
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Table 1. Summary of participant demographic characteristics (N=51).

Hsu et al

All participants BWFH2inpatient detoxi- West Ridge Clinic
Variable (N=51) fication clinic (n=22) (n=29) P value
Age (years), mean (SD) 41.47 (13.0) 48.71(11.8) 36.04 (11.2) .001
Sex, n (%) 24
Male 23 (45) 12 (55) 11(38)
Female 28 (55) 10 (45) 18 (62)
Race/ethnicity, n (%) 32
Black or African American 1(2 0(0) 1(4)
White 43 (84) 20 (91) 23(79)
Hispanic or Latinx 3(6) 2(9) 1(4)
Other 3(6) 0(0) 3(10)
Alaska Native 1(2) 0(0) 1(4)
Education (highest level completed), n (%) .20
Completed high school or General Educational Development 13 (25) 5(23) 8(28)
Some high school 7(14) 1(4) 6 (21)
Completed college or associate degree 6 (12) 3(19) 3(10)
Some college or associate degree 17 (33) 7(32) 10 (34)
Graduate school 8 (16) 6 (27) 2(7)
Work, n (%) .18
Full-time employment 12 (23) 4 (18) 8(28)
Part-time employment 5(10) 1(5) 4(14)
Unemployed 18 (35) 7(32) 11 (38)
SsDP or SSI° 9(18) 4(18) 5(17)
Other 3(6) 2(9) 1(3)
Retired 4(8) 4(18) 0(0)
Residence (n=50)°, n (%) 10
Own or rent apartment 18 (36) 10 (45) 8(29)
Family or friends 10 (20) 6 (27) 4(14)
Single room occupancy 8 (16) 4(18) 4(14)
Halfway house 3(6) 1(5) 2(7)
Homeless 11 (22) 1(5) 10 (36)

3BWFH: Brigham and Women's Faulkner Hospital.

bSSD: Social Security Disability.

€sSI: Supplemental Security Income.

done participant did not answer the question regarding place of residence.

Phone Owner ship in the Substance Use Population

Prior studiesindicated that mobile phone ownership among the
substance use population from 2013 to 2019 ranged from 83%
to 94%, while smartphone ownership ranged from 57% to 94%
[10-17] (Table 2). Individuals of the baby boomer generation
(aged >52 years) may belesslikely to own amobile phonewith
app capability when compared to Generation X (age: range 36
to 51 years, P=.001; odds ratio 3.52, 95% Cl 1.65-7.52) and

https://formative.jmir.org/2022/7/e38684

millennials (age: range 18 to 35; P<.001; oddsratio 4.53, 95%
Cl 2.19-9.35) [14].

In our study, alarge proportion of respondents reported owning
a mobile phone (49/51, 96%) and smartphone (47/51, 92%).
All patients (22/22, 100%) at the inpatient detoxification clinic
reported owning amobile phone, while 27 of 29 patients (93%)
reported owning a mobile phone at the outpatient methadone
clinic. Of the 49 respondents who owned mobile phones across
both sites, 47 (96%) categorized them as smartphones; 2
participants opted out of this question.
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Table 2. Mobile phone and smartphone ownership among individuals with substance use disorders across studies.

Authors, year Patient population Sample Mobile phone  Smartphone
size,N ownership, %  ownership, %

McClure et d, 2013 Adult patients who were undergoing substance abuse treatment and were 266 91 N/A2

[16] enrolled at 8 drug-free psychosocial or opioid-replacement therapy clinics
in Baltimore

Dahne and Lejuez, Adult patients admitted to aresidential substance use treatment center in - 251 86.9 68.5

2015[12] Washington, District of Columbia

Tofighi et al, 2015[17] Adult patientswith opiate dependencein an urban, safety-net office-based 71 93 63
buprenorphine program in New York City

Milward et al, 2015 Patients enrolled in 4 UK community drug treatment services (74% were 398 83 57

[13] undergoing treatment for heroin addiction)

Massonetal, 2018[11] Adult patients enrolled in methadone maintenance treatment in Sen Fran- 178 87 N/A
cisco

Ashfordetal, 2018[14] Adult patientsin 4 intensive outpatient substance use disorder treatment 259 93.8 64.1
facilitiesin Philadelphia

Curtiset al, 2019[10]  Adolescents (aged 13-17 years) and emerging adults (aged 18-35years) 164 92.2 80.9
engaged in outpatient substance use treatment in the Southwest and
Northeast regions of the United States

Tofighi et al, 2019 [15] Adult patients enrolled in an inpatient detoxification program at a safety- 206 86 66

net tertiary referral center in New York City

8N/A: not applicable.

Phone Utilization in the Substance Use Population

Based on our review of theliterature, 79% to 96% of individuals
with substance use disorders have phones with text messaging
capabilities [12,15,16], with one study published in 2015
suggesting that 55% of mobile phone owners use their phones
totext daily [13]. Between 61% to 68% of individual s use their
mobile phones to access the internet [10,12,15], and 61.3% of
adult smartphone owners use mobile apps on their phones[12].
One study found that of individuals who accessed the internet,
80% accessed it primarily through their mobile phones, with
no generational differencesin terms of using phones to access
the internet versus other means [14]. Masson et a [11]
concluded that 40% (n=70) of their participants used their
mobile devices as a reminder to take medications, while 8%
(n=13) of smartphone users utilized amedication reminder app.
McClure et a [16] found that 44% of their adult participants
reported being called by substance use clinic staff, while 0.4%
reported being texted by them.

https://formative.jmir.org/2022/7/e38684

Patients were also asked about their mobile phone use patterns
in our study (Table 3). Nearly all patients across both sites
(45/49, 92%) reported feeling extremely, very, or somewhat
comfortable with sending text messages. Of the 47 patientswho
reported their type of text message payment plan, most (42/47,
89%) reported paying a flat fee for unlimited text messages.
The remaining 5 patients reported either paying aflat fee for a
limited text message plan (2/47, 4%) or using a pay-per-text
plan (3/47, 6%). The majority of respondents (43/49, 88%)
reported having downloaded apps, athough this differed
significantly across sites (West Ridge Clinic patients: 26/27,
96%; inpatient detoxification clinic patients. 17/22, 77%;
P=.04). Although most patients (43/49, 88%) across both sites
reported currently using apps on their phone, only a minority
(19/48, 40%) reported having previously used any app for their
mental health; this did not differ significantly across sites
(P=.21).
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Table 3. Mobile phone use patterns (N=51).

Variable All participants BWFH?inpatient detoxifica- West Ridge Clinic (n=29), P value
(N=51), n (%) tiondlinic(n=22),n (%) "%
M obile phone owner ship 49 (96) 22 (100) 27 (93) 21
Smartphone (n=47)° 47 (100) 20 (100) 27 (100)

Sending text messages (n=49)°

Extremely, very, or somewhat comfortable 45 (92) 19 (86) 26 (96) 21
Text message payment plan (n=47)d 30
Flat fee for unlimited text messages 42 (89) 19 (95) 23(85)
Flat fee for limited text messages 2(4) 1(5) 1(4)
Pay-per-text plan 3() 0(0) 3(1Y
Downloads apps onto phone (n=49)%, n (%) 43 (89) 17 (77) 26 (96) 04
Has downloaded app for mental health 19 (40) 10 (48) 9(33) 32
Currently uses any apps on phone 43 (88) 18 (82) 25(93) .25

Very, somewhat, or neutrally comfortable with mental health app gathering information (n=48)f

Appointment reminders 32 (67) 11 (52) 21 (78) .06
Medication reminders 33(69) 12 (57) 21 (78) A3
Symptom surveys 26 (58) 11 (52) 15 (63) 49
Location 18 (38) 7(33) 11 (42) 53
Social information 20 (43) 8(38) 12 (46) .58
Coaching for healthy living 27 (56) 11 (52) 16 (59) .63
Mindfulness or therapy exercises 31 (65) 12 (57) 19 (70) .34
Communicating with clinician about mental health 30 (63) 11 (52) 19 (70) .20

Per ceived concerns about mental health apps

Privacy 34 (67) 14 (64) 20 (69) .69
Accuracy of recommendations 12 (24) 4(18) 8(28) 43
Hard to use 9(18) 5(23) 4 (14) 41
Sharing information with clinician 14 (28) 7(32) 7(24) 54
Cost 15 (29) 2(9 13 (45) .006
Time 16 (31) 5(23) 11 (38) 25
Hard to set up 11(22) 7(32) 4(14) 12

Per ceived benefits of mental health apps

Privacy 11 (22) 4(18) 7 (24) 61
Accuracy of recommendations 14 (28) 3(19) 11 (38) .05
Easy to use 22 (43) 10 (46) 12 (41) 77
Sharing information with clinician 19 (37) 8 (36) 11 (38) 91
Cost 8(16) 2(9) 6(21) 26
Time 20 (39) 8(36) 12 (41) 72
Easy to set up 18 (35) 4(18) 14 (48) .03

3BWFH: Brigham and Women's Faulkner Hospital.

®Two participants who reported owning a mobile phone did not provide information about whether it was a smartphone.
“Two participants did not answer questions regarding their comfort with sending text messages.

drour participants did not answer questions regarding their current text message payment plan.

®Two participants did not answer questions regarding downloading apps onto their phones.
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Mhree participants did not answer questions regarding their comfort with mental health apps gathering personal information.

Acceptability of Using Smar tphonesfor Mental Health
Purposes

Based on our review of theliterature, 70.4% of adult participants
in one study stated that they would use arel apse prevention app
[14], though adifferent study by Curtiset al [10] suggested that
36.9% of millennialsand 45.3% of the Generation Z population
thought that a mobile phone app would be helpful toward
recovery. In another study, 46% of participants found it
unacceptable to use geolocation in asmartphone app for health
care purposes[13], but 86% of surveyed adults were willing to
be contacted viamobile phone by their clinicians, with telephone
calls (53%) being the most preferred method when compared
to text messages (41%) and letters (41%) [13]. The most
preferred frequency of contact was 1 to 2 messages weekly
(46%) [13]. Further, 72% of adults surveyed by Ashford et al
[14] in 2018 reported that it was acceptable to receive text
messages for relapse prevention. Curtis et a [10] found that
28.8% of millennialsand 45.3% of the Generation Z population
thought that texting could be helpful toward recovery.

Over half of all participants at both siteswere at |east neutrally
comfortable with a mental health app gathering information

regarding appointment reminders (32/48, 67%), medication
reminders (33/48, 69%), and symptom surveys (26/45, 58%).
Most participants also found it acceptable to use mental health
apps to engage in coaching for healthy living (27/48, 56%),
mindfulness or therapy exercises (31/48, 65%), and
communication with their clinician about their mental health
(30/48, 62%). Notably, most of our sample expressed concerns
about privacy (34/51, 67%) and reported being uncomfortable
with an app gathering information about location (29/47, 62%)
and socia information (27/47, 57%) for health care purposes.
The top three noted concerns about using mental health apps
were privacy, cost, and time; patients at the outpatient
methadone clinic were significantly morelikely to perceive cost
as a top-three concern (13/29, 45% vs 2/22, 9%; P=.006).
Overdll, the top three perceived benefits of using mental health
apps or apps for substance use disorders were ease of use, the
ability to share information with clinicians, and time. Patients
at the outpatient methadone clinic were also more likely to
perceive ease of setup as a benefit of using such apps (14/29,
48% vs 4/22, 18%; P=.03). The acceptability results are
summarized in Table 3 and Figures 1-3.

Figure 1. Patients' comfort with amental health app gathering information on smartphone by clinic location. BWFH: Brigham and Women’s Faulkner

Hospital.
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Figure 2. Patients perceived concerns about mental health apps by clinic location. BWFH: Brigham and Women’s Faulkner Hospital.
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Figure 3. Patients perceived benefits about mental health apps by clinic location. BWFH: Brigham and Women's Faulkner Hospital.
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Discussion

Principal Findings

The overall rate of mobile phone ownership was 96% (49/51),
and the overall rate of smartphone ownership was 92% (47/51).
The participants recruited at the community inpatient
detoxification sitewere overall older (mean 48.71 vsmean 36.04
years, P<.001), and a greater percentage were housed.
Participants at the MMT clinic were more likely to report
downloading apps when compared to the detoxification sample
(26/27, 96% vs 17/22, 77%; P=.04), which could be potentially
explained by the younger mean age of the methadone cohort
(36.04 vs48.71 years; P<.001) [18]. Most patients (43/49, 88%)
reported regularly downloading and using apps on their phone,
although only 40% (19/48) reported ever downloading an app
specifically for mental health or substance use disorder purposes.

https:/formative.jmir.org/2022/7/e38684

XSL-FO

RenderX

A majority of participants across both clinic sites indicated
feeling comfortable with mental health apps gathering most
forms of personal information, specifically appointment
reminders (32/48, 67%), medication reminders (33/48, 69%),
symptom surveys (26/45, 58%), coaching for healthy living
(27148, 56%), mindfulness or therapy exercises (31/48, 65%),
and communications with their clinician about their mental
health (30/48, 62%). Most individual s were uncomfortable with
a mental health app tracking location (29/47, 62%) or social
information (ie, their call and text logs, 27/47, 57%). The
differential views on cost as a barrier to using a mental health
app acrossthetwo sites (methadone clinic: 13/29, 45%; inpatient
detoxification clinic: 2/22, 9%; P=.006) might reflect
socioeconomic differences across the cohorts. As previously
mentioned, the MMT sample had arelatively higher proportion
of individuals experiencing homelessness (10/28, 36%)
compared to that of the inpatient detoxification sample (1/22,
5%), though the comparative rates of homelessness across the
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two samples did not reach statistical significance (P=.10). Most
participants cited privacy (34/51, 67%) as a primary concern
with using mental health apps and reported that they would not
be comfortable with geolocation (29/47, 62%) or social
information tracking (27/47, 57%). The participants recruited
at the MMT site were significantly more likely to perceive the
ease of setting up a mobile app as a perceived benefit when
compared to those of the inpatient detoxification unit (14/29,
48% vs 4/22, 18%; P=.03), which may again speak to
participants at the MMT clinic being more comfortable with
using app functionalities.

Overall, our cross-sectional study suggeststhat individualswith
substance use disorders are generaly amenable to using a
smartphone app for mental health monitoring or treatment
purposes. Interestingly, while smartphone ownership was
dlightly lower among participants in the MMT site compared
to that among the detoxification site participants, which is
unsurprising given that the participants at the MMT site were
of lower socioeconomic status, our data suggest that the
individualsrecruited at the MMT site had higher digital literacy,
as reflected by their comfort with downloading apps and their
perception that ease of useis a benefit of using amental health
app for substance use interventions. In conclusion, clinicians
should consider patient demographics, digital literacy, and
practice sites when implementing mHealth interventions for
substance use disordersin an equitable fashion.

Comparison to Prior Work

To our knowledge, this study represents the first literature
review of smartphone ownership, smartphone utilization, and
the acceptability of using mHeath among individuals with
substance use disordersand thefirst cross-sectional survey study
to address this topic since the beginning of the COVID-19
pandemic. Smartphone and mobile phone ownership rates in
our cross-sectional survey study were higher than those reported
in all prior studies, likely reflecting the growing adoption of
smartphones. Overall rates of downloading apps across both
survey sites (43/49, 88%) were also higher than the 61% to 64%
of participants who reported downloading mobile apps in a
study by Dahne and Lejuez [12], which recruited patients from
2014 to 2015. The proportion of participants who felt
uncomfortable with location being tracked (29/47, 62%) was
dlightly higher than that reported by Milward et al [13]. Comfort
with utilizing specific functions of apps for substance use
disorders, such as appointment reminders or socia functions,
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and specific perceived benefits of using mobile apps for
substance use disorders were not assessed in prior studies of
individual s with substance use disorders.

Strengthsand Limitations

This study has severa limitations. First, we performed a brief,
nonsystematic review, and it is likely that relevant papers may
not have been included. We attempted to strengthen the
robustness of this focused literature review by utilizing two
independent reviewers, two separate search engines, and broad
key words to capture and screen more abstracts. Future works
should incorporate a PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses)-based systematic
review to capture a broader range of studies. Second, the
relatively small sample of our cross-sectional survey study
precluded our ability to explore the impacts that race,
socioeconomic status, age, and other factors have on smartphone
ownership, utilization, and acceptability. Third, the
predominantly White sample, especialy the predominantly
Whiteinpatient detoxification cohort, limitsthe generalizability
of thisstudy. However, we recruited from two disparate clinical
sites in two very different geographic locations to expand the
diversity of recruited participants. Fourth, the degree of selection
bias among our outpatient methadone clinic cohort is difficult
to assess without ascertaining a survey response rate and
consequently may impact thereliability of our results. However,
wewere ableto obtain asurvey responserate among individuals
at our inpatient detoxification site. Those who turned down the
survey at the inpatient detoxification site were asleep, were
medically unwell, or were preoccupied at the time of survey
distribution.

Future Directions

Futurework inthisareashould include larger patient popul ations
across various sites, which might include non—methadone
outpatient substance use clinics. Further, in vivo, randomized
controlled studies of promising mental health appsfor substance
use disorders are needed to establish clinical efficacy. Studies
clarifying the effects of socioeconomic status, race, and other
factors on digital literacy, smartphone utilization, smartphone
ownership, and the acceptability of using apps for substance
useinterventions among individual swith substance use disorders
are needed. Privacy and security concernsaround mental health
appswill need to be addressed, especially given that individuals
with mental health and substance use disorders are particularly
vulnerable.
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Abstract

Background: Digital technology, theinternet, and social mediaareincreasingly investigated as promising means for monitoring
symptoms and delivering mental health treatment. These apps and interventions have demonstrated preliminary acceptability and
feasibility, but previous reports suggest that access to technology may still be limited among individual s with psychatic disorders
relative to the general population.

Objective:  We evaluated and compared access to and use of technology and social media in young adults with psychotic
disorders (PD), young adults with clinical risk for psychosis (CR), and psychosis-free youths (PF).

Methods: Participants were recruited through a coordinated specialty care clinic dedicated toward early psychosis as well as
ongoing studies. We surveyed 21 PD, 23 CR, and 15 PF participants regarding access to technology and use of social media,
specifically Facebook and Twitter. Statistical analyses were conducted in R. Categorical variables were compared among groups
using Fisher exact test, continuous variables were compared using 1-way ANOVA, and multiple linear regressions were used to
evauate for covariates.

Results: Accessto technology and social mediawere similar among PD, CR, and PF participants. Individuals with PD, but not
CR, were less likely to post at a weekly or higher frequency compared to PF individuals. We found that decreased active social
media posting was unique to psychotic disorders and did not occur with other psychiatric diagnoses or demographic variables.
Additionally, variation in age, sex, and White versus non-White race did not affect posting frequency.

Conclusions:  For young people with psychosis spectrum disorders, there appears to be no “technology gap” limiting the
implementation of digital and mobile health interventions. Active posting to social media was reduced for individuals with
psychosis, which may be related to negative symptoms or impairment in social functioning.

(IMIR Form Res 2022;6(7):€30230) doi:10.2196/30230
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Introduction

Digital Health in Psychiatry

The increasing availability of technology has opened a new
avenue for making health care more accessible to a broader
population and for the development and implementation of
digital interventions. In recent years, mobile and web-based
health interventions have been used with great promise to assess
and coordinate with mental health clients[1]. Socia mediaand
mobile health interventions present a unique opportunity to
engage young peopl e experiencing the emergence of apsychotic
disorder (PD) or at clinical risk (CR) for psychosis, when there
areclinically significant symptoms of psychosis, but threshold
criteria are not yet met. The importance of early intervention
and prevention in psychosisis akey factor in long-term success,
and it has been shown that decreasing the duration of untreated
psychosis increases long-term treatment outcome [2,3].

Mobileand social mediainterventionsand assessment toolsare
relatively new in psychiatry, but initial studies show promising
engagement, efficacy, and prognostic utility [4,5]. For example,
aclassification model based on social medialanguage was able
to identify early relapse signs for people experiencing first
episode psychosis [6]. Relapse events were aso predicted in
another study by changesin smartphone-enabled socia activities
[7]. Among interventions, patients with PD benefitted from a
combined treatment protocol involving monitoring via mobile
health interventions and psychosocial services. Digital social
networks have been integrated into mobile health apps to
facilitate peer support and improve amotivation symptoms[8].
Other promising mobile health interventionsinclude reminders
for medication adherence and appointments, interventions, and
case management via SMS text messages and apps on a
smartphone. Mobile interventions can aso vary from
standardized communication to liveinteractionswith clinicians;
for example, the patient can have live sessions with a therapist
via videoconferencing or SMS text messaging, or they can
receive standardized communications like prerecorded videos,
and tip sheets based on their input at the time of communication

[9].
Access to Technology

Accessto technology among the target populationiscritical for
the feasibility of mobile and social media—based interventions.
Globally, accessto technology hasincreased dramatically across
all age groups, but a“technology gap” may exist for individuals
at risk for or diagnosed with psychotic disorders [2]. Among
adult patients recruited from an inpatient and outpatient clinic,
only 48% have accessto theinternet, and only 27% used social
networking sites on a daily basis [10]. However, younger age
may be associated with greater access to technology. In one
study of young peoplein their first episode of psychosis, 100%
used social media, and 90% of those reported daily use for an
average of about 2 hoursdaily [5]. Another study completedin
Spain showed that patients with first episode psychosis had
similar interest in but decreased access to digital technologies
including computers and smartphones [11]. If young people
with psychosis commonly access digital technology and social
media, it would provide an avenue for outreach, and could be
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amethod of monitoring symptoms and side effectsand providing
treatment.

Objective

To our knowledge, no study has directly compared access to
and use of technology and social media across the psychosis
spectrum among CR, PD, and psychosis-free (PF) youths. Most
studies also do not distinguish between passive access of social
media and active posting. In this study, we surveyed CR and
PD youths and PF comparison participants about their access
to digital technology, the internet, and both access and posting
to Facebook and Twitter. We hypothesi zed that the “technol ogy
gap” isdecreased or absent among young adultswith psychosis
and clinical risk for psychosis, suggesting that social mediaand
mobile health interventionswoul d be feasible and implementable
in this population.

Methods

Participants

For this study, three groups were evaluated: PD, CR, and PF.
A total of 59 participants aged 18-32 years were included. PD
participants were recruited from the University of Pennsylvania
Psychosis Evaluation and Recovery Center, a coordinated
specialty care clinic dedicated toward early psychosis. CR and
PF participants were recruited among participants of other
ongoing studies at the University of Pennsylvaniaand Children’s
Hospital of Philadelphia Lifetime Brain Ingtitute. We were
interested in the main effect of psychosis on access to
technology and use of social media. Because mental health
disorders are common in the community for young adults and
adolescents [12], our PF comparison group did not exclude
people with nonpsychotic disorders.

All stable outpatients at the Psychosis Eval uation and Recovery
Center aged 18-35 years as well as potential participants in
Lifetime Brain Institute studies were approached and asked for
their consent to participate in this survey as a screening
procedure for larger studies. Participants all resided in the
greater Philadelphia area, which includes both an urban and
surrounding suburban environment. There was no remuneration
for completing this survey. Several eligible individuals were
not interested in research in general, but no one specifically
refused to participate in this survey. This was a brief single
timepoint assessment and no one withdrew prior to its
completion.

Ethics Approval

All procedures were approved by the Institutional, Review
Board at the University of Pennsylvaniaunder protocol 8315009,
and the Children's Hospital of Philadelphia, protocol humber
16-013305.

Study Design and Assessments

The survey was compl eted verbally with aresearch coordinator
either in person or over the telephone. Individuals who agreed
to participate were surveyed via a questionnaire regarding their
access to technology and use of social media (Facebook and
Twitter). Access to technology was defined generally as the
ability to use the technology in a dependable manner, including
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personal ownership, shared devices, and public access points.
Active posting was defined as commenting, posting status
updates, or otherwise contributing original content, versus
passive access of social media, which includes scrolling,
viewing, or liking. We did not distinguish between accessing
the internet via Wi-Fi or a data plan.

The PF and CR groups underwent semistructured interviewing
with the Structured Interview for Prodromal Syndromes, which
assessed threshold and subthreshold symptoms of psychosis.
Determination for CR or PF status was made by consensus case
conference. The PD group underwent consensus clinical
diagnosis by psychiatrists and psychologists speciaizing in
psychotic disorders and were determined to have one of the
following Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) psychotic disorders:
schizophrenia (n=13), schizoaffective disorder (n=4), bipolar |
disorder with psychotic features (n=1), or unspecified psychotic
disorder (n=3). Comorbid nonpsychotic disorderswere evaluated
based on DSM-5 criteria and were also present in all 3 groups,
in proportion to expected popul ation rates.

Statistical Analysis

Statistical analyses were conducted in R (version 3.5.2; R
Foundation for Statistical Computing). Categorical variables
were compared among groups using Fisher exact test, including
the main outcomes of technol ogy access and posting frequency
versus group. Fisher exact test was also used to compare social
media access and posting rates for other diagnoses as well as
for sex and race effects. Age differences among the groups and
between active versus nonactive users were compared using
1-way ANOVA. To account for group differences in age, sex,
and race, we additionally performed logistic regressions
predicting social media access and posting with group as the

https://formative.jmir.org/2022/7/€30230

Franco et al

independent variable of interest, and covarying for the
demographic variables. Significance was 2-tailed with =.05.

Results

Table 1 displays details for 21 PD, 23 CR, and 15 PF
participants. There was uniformly high accessto mobile phones
(96%-100%, P>.99), smartphones (95%-100%, P>.99),
computers (85%-95%, P=.84), and the internet (95%-100%,
P=.61). The maority of young adults accessed Facebook, but
not Twitter. Social media access rates were similar for al 3
groups (62%-74% at least weekly, P=.73). However, there was
a significant main group effect for social media posting
(5%-43% at least weekly, P<.009). CR actively posted at a
similar rate compared to PF individuals (CR 43% vs PF 27%,
P=.31), but PD actively posted at asignificantly lower rate than
the nonpsychotic groups (5%, P<.01). When examining
Facebook use alone, as this was the platform with the most
users, we found consistent results. access was not affected by
psychosisgroup (P>.99), but there was a significant main effect
for group on posting (P=.02). When covarying for sex, age, and
race, psychosis diagnosis remained a significant predictor of
decreased active social media posting (standardized =-1.22,
P=.03), but it was not a significant predictor for socia media
access (standardized 3=-0.29, P=.40).

Decreased active social media posting was unique to psychotic
disorders and there was no group effect for diagnosis with
attention-deficit/hyperactivity disorder (P=.67), mood (P=.54),
or anxiety disorders (P>.99) when comparing prevalence of
weekly or greater use. Variation in age (P=.63), sex (P=.13),
and White versus non-Whiterace (P=.77) did not affect posting
frequency.
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Table 1. Sample characteristics, access to technology, and social media use.
Variable PF2 (n=15) CRP (n=23) PD¢ (n=21) P value
Age (years), mean (SD) 235(4.2) 22.0(2.9) 24.2 (3.4) 10
Sex, n (%) 01
Female 11 (73) 12 (52) 5(24)
Male 4(27) 11 (48) 16 (76)
Race, n (%) .09
White 4(29) 11 (50) 14 (67)
African American 7 (50) 9(41) 6 (29)
Mixed 1(7) 2(9) 0(0)
Asian 2(14) 0(0) 1(4)
Other 0(0) 0(0) 0(0)
Comorbidities, n (%)
Attention-deficit/hyperactivity disorder 2(13) 3(13) 2(10) >.99
Anxiety disorder 2(13) 15 (65) 5 (24) 002
Mood disorder 3(20) 12 (52) 7(33) 14
Accessto technology, n (%)
Mobile phone 15 (100) 22 (96) 21 (100) >.99
Smartphone 15 (100) 22 (96) 20 (95) >.99
Computer 13(87) 21 (91) 20 (95) 84
Internet 15 (100) 23 (100) 20 (95) 61
Social media use, n (%)
At least weekly access 10 (67) 17 (74) 13(62) 73
Facebook 10 (67) 15 (65) 13 (62)
Twitter 3(20) 5(22) 0(0)
At least weekly posting 4(27) 10 (43) 1(5) .01
Facebook 4(27) 9(39) 1(5)
Twitter 2(13) 3(13) 0(0)
Facebook (ever) 14 (93) 17 (74) 15 (71) 27
Twitter (ever) 4(27) 6(26) 2(10) 30

3pF: psychosis-free.
BCR: clinical risk for psychosis.
®PD: psychotic disorder.

Discussion

Principal Findings

We found that youths with PD and CR who participate in our
clinical care and research programs have similar access to
technology and use social mediato asimilar degree compared
with PF individuals. This supports the feasibility of mobile
health and social media interventions in young CR and PD
populations in terms of access to technology. Our results were
consistent with those found in previous studies, which showed
that the use of digital technology in the treatment of people with
psychosis spectrum disorder and other chronic serious mental
illnessesisaviable method of delivery of services. In our study,
the absolute rate of mobile phone and smartphone ownership

https://formative.jmir.org/2022/7/€30230
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and internet use was higher than those reported by Young et al
[13], likely because of the younger age of our participants. Most
previous studies have compared access to technology between
mental health clients and published normative data for the
genera population but have not directly compared across groups
using aconsistent standardized methodol ogy. One study directly
compared the use of (not accessto) technology between patients
with first episode psychosis and healthy control subjects; they
found significant but small to moderate effects of decreased
frequency of usefor computers, tablets, smartphones, and smart
televisions (but not game consoles) [11]. However, it isunclear
whether demographic differences may have accounted for some
of the disparity. No studies have included a psychosis clinical
risk comparison group.
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Another relevant consideration is comfort with technology
among clinicians. A recent study by Camacho and Torous[14]
surveyed 42 Coordinated Specialty Care clinics and found that
health care providers were supportive of implementing
technology in their care model for early psychosis; although
69% of surveyed staff were confident in their ability to provide
technical assistance for others, 78% indicated that additional
digital skillstraining would be beneficial.

We aso found a psychosis-specific decrease in active socia
media posting. Social cognitive impairments and negative
symptoms may contribute to thisfinding. Thisinterpretation is
supported by a study by Rehki et al [15] showing that an
increase in severity of negative symptoms is associated with a
lower likelihood of socia media use. In that study, they
suggested that social interactions via social media should be
considered in the clinical evaluation of individuas with
schizophrenia, asit isaprominent form of communication and
fostering relationships. Although individualswith CR may also
experience significant negative symptoms, our results suggest
that these are not reflected in significant changesin social media
posting and access rates. Although youths with PD post
significantly less frequently than youths with CR and PF,
individualswith PD nevertheless access social mediaat asimilar
rate, which provides apotential avenue for intervention. To our
knowledge, no other study has distinguished between social
mediaaccess and posting, so we are thefirst to report adecrease
in social mediaposting for individual swith psychotic disorders
while there was no difference in level of passive use of socia
media. This effect did not appear with mood disorders,
attention-deficit/hyperactivity disorder, and anxiety, and
therefore appears to be specific to psychosis.

Limitations of this study include sampling of one geographical
area and limited sample size. Socioeconomic status may also

Franco et al

influence access to technology but was not consistently
measured in thissample. It is possible that patients with access
to a specialized psychosis treatment center and those who
volunteer for research participation may have higher access to
technology than the general population of peoplewith psychosis.
Moreover, our survey only included two social mediaplatforms,
Facebook and Twitter. Future studies may consider including
access and use of other social mediaplatformsthat have recently
become more popul ar among youths, aswell as questions about
their willingness to share their digital access and to receive
therapeutic interactions via a digital platform. Objective usage
statistics and other metadata may also provide useful signals.
Privacy risks and concerns may also be technical as well as
subjective barriers to implementation of such interventions.
These were not addressed with this study.

Conclusions

Overall, our findings encourage further development of mobile
health and social media—based interventions and monitoring for
young people with psychosis and youths at clinical risk for
psychosis. There appearsto be no significant “technol ogy gap”
for young people with psychotic disorders relative to young
peoplewithout psychosis. Lower active engagement may reflect
impairmentsin socia cognition and functioning. Notably, access
to technology does not mean that digital health interventions
will be ultimately efficacious or implementable—however, the
availahility of technology to young people with psychosis does
provide some basis for feasibility. Future studies are needed to
directly evaluate the efficacy and usability of digital health and
social media—based strategies for intervention and assessment,
while considering additional potentially harmful effectsrelated
to privacy concerns and increased time spent on social media.
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Abstract

Background: Despite their growing popularity, there are very few mobile health (mHealth) interventions for Aboriginal and
Torres Strait |slander peoplethat are culturally safe and evidence based. A co-design approach is considered a suitable methodol ogy
for developing health interventions with Aboriginal and Torres Strait |slander people.

Objective: Theaim of this study wasto co-design an mHealth intervention to improve health knowledge, health behaviors, and
access to health services for women caring for young Aboriginal and Torres Strait Islander children.

Methods: Aboriginal researchers led engagement and recruitment with health services and participants in 3 Aborigina and
Torres Strait Islander communities in New South Wales, Australia. Focus groups and interviews were facilitated by researchers
and an app devel oper to gather information on 3 predetermined themes: design characteristics, content modules, and features and
functions. Findings from the co-design led to the development of an intervention prototype. Theories of health behavior change
were used to underpin intervention components. Existing publicly available evidence-based information was used to develop
content. Governance was provided by an Aboriginal advisory group.

Results: Intotal, 31 mothersand 11 health professionals participated in 8 co-design focus groups and 12 interviews from June
2019 to September 2019. The 6 design characteristicsidentified asimportant were credibility, Aboriginal and Torres Strait |lander
designs and cultural safety, family centeredness, supportive, simple to use, and confidential. The content includes 6 modules for
women's health: Smoke-free families, Safe drinking, Feeling good, Women's business, Eating, and Exercising. The content also
includes 6 modules for children’s health: Breathing well; Sleeping; Milestones; Feeding and eating; Vaccinations and medicines;
and Ears, eyes, and teeth. In addition, 6 technology features and functions were identified: content feed, social connection,
reminders, rewards, communication with health professionals, and use of videos.

Conclusions: An mHealth intervention that included app, Facebook page, and SM S text messaging modalities was devel oped
based on the co-design findings. The intervention incorporates health behavior change theory, evidence-based information, and
the preferences of Aboriginal and Torres Strait 1slander women and health professionals. A pilot study is now needed to assess
the acceptability and feasibility of the intervention.

(JMIR Form Res 2022;6(7):€33541) doi:10.2196/33541
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mHealth; co-design; Aboriginal and Torres Strait |slander; mother; baby; young children; mobile phone
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Introduction

Background

The health and well-being of Aborigina and Torres Strait
Islander people have been significantly affected by
dispossession, interruption of culture, and intergenerational
trauma since the colonization of Australia [1]. The ongoing
impact has resulted in an unequal opportunity for good health.
The life expectancy of Aboriginal and Torres Strait Islander
women is 8 years less than that of non-Indigenous Australian
women [2]. In the 2018-2019 National Aboriginal and Torres
Strait Islander Health Survey, the majority of women aged 215
years were not meeting guidelines for physical activity,
vegetableintake, or fruit intake; 36% reported that they smoked
tobacco daily; and 35% reported that they experienced high or
very high levels of psychologica distress[3]. Infant mortality
continues to be unacceptability high for Aboriginal and Torres
Strait babiesat 2.1 timestherate of non-Indigenousinfants (6.3
and 3.1 per 1000 live births, respectively) [4]. Mothers and
babi es getting the best possible care and support for agood start
tolifeis 1 of 12 health priorities of the National Aboriginal and
Torres Strait |slander Health Plan 2013-2023 [1].

Aboriginal and Torres Strait Islander people make up 3.3%
(798,400/24,193,939) of the Australian population [5] and
include many distinct groups with their own language and
culture. In total, 44% of Aboriginal and Torres Strait Islanders
livein regional areas, 37% in cities, and 18% in remote or very
remote areas[5]. Thoselivingin regional and remote areas have
less accessto primary health care and overall poorer health [6].
Nationally, Aboriginal and Torres Strait Islander people have
lessaccessto theinternet at home (75.3% compared with 85.8%
of al Austraians); there are significant differences based on
location: 82.8% in cities, 73.2% in regiona areas, 61.3% in
remote areas, and 49.9% in very remote areas[7]. More than 1
in 3 (35%) Aboriginal and Torres Strait Islander people are
mobile-only users compared with a national rate of 1 in 5
(19.9%); these figures are linked to socioeconomic factors [8].
Using only amobileislikely to incur more costs for data, less
capability, and less access to more sophisticated digital health
information and tools[8]. It is of importance that mobile health
(mHealth) interventions are developed with a goa to increase
digital inclusion.

mHealth is the use of mobile technology to improve health.
Functionsinclude SM S text messaging, multimediamessaging
service, voice, internet access, and software apps, which range
in complexity. mHealth is used for a variety of purposes,
including health education, health behavior change, sensorsand
point-of-care diagnostics, registries and vital-event tracking,
and data collection [9]. mHealth is being used increasingly for
health promotion because of its reach, with >7 billion mobile
phone subscriptions globally [10]; the Be He@lthy, Be Mobile
initiative by the World Health Organization has reached >3.5
million people [11]. There are limited recent national figures
on smartphone ownership among Aboriginal and Torres Strait
Islander peopl e, although available dataindicate that ownership
ishigh; asurvey with 400 Aboriginal and Torres Strait |slander
people in 2014 reported that 70% of Aboriginal and Torres
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Strait Islander people owned a smartphone and 69% used
Facebook compared with 66% and 40% respectively for
non-Indigenous Australians [12]. The top reason for using a
mobile phone in this group was to send SMS text messages
[12].

Studiesfocused on Aboriginal and Torres Strait I slander people
using SMS text messaging to improve health show high
acceptability of the modality [13-15]. SM S text messaging has
the advantage of being accessible on all maobile phones and not
requiring access to a data service. There are few technical
barriers to SMS text messaging and high acceptability of the
modality among new mothers [16,17]. In a metareview (23
systematic reviews, 371 studies, and 79,665 participants) on
theimpact of mHealth on arange of outcomes, including clinical
outcomes, adherence to treatment and care, health behavior
change, disease management, and attendance rates, SMS text
messaging was the most frequently examined function and
reported to be the most successful overall [18]. SMS text
messaging seems to be particularly effective at increasing
smoking cessation rates (in adult smokers from mostly
high-income countries) [19]. The evidence for SMS text
messaging helping to improve nutrition and physical activity is
not as strong; however, SM Stext messaging used in conjunction
with other mHealth functionality has shown significant positive
effects for healthy eating [18].

Health apps continue to be popular, athough the evidence
suggeststhat apps have limited effectiveness on changing health
behaviors [18,20-22]. Some studies have found that apps can
be effective at changing behavior among some clinical groups
[18], although overall thereis limited evidence to date. Of the
few trials focused on Indigenous popul ations, app use has been
reported to below [23,24]. A recent pilot randomized controlled
trial of a smoking cessation app with 49 Aborigina peoplein
Australia reported low to moderate level of app use, and at
6-month follow-up, only 1 participant was abstinent [24]. The
authors concluded that although there was broad acceptability
for the app, mHealth interventions should be designed with
functions that are commonly used, including social media
platforms[24]. A co-designed mHealth app developed in New
Zealand with Maori and Pacific Islander people was tested in
a cluster randomized controlled trial in 2019 (n=1451) [23].
Adherence to health-related—behavior guidelines increased at
12 weeksin both groups, with no difference between the groups.
Engagement with the app overall was low, although those who
did engage with the app as it was designed saw greater benefit.
The co-design approach was reported to have drawvn a very
positive response from the community, as was reflected in the
high participation and follow-up rates [23].

Social media is a form of mHealth, with potential to support
health. The Aboriginal and Torres Strait Islander health sector
was an early adopter of social medianetworksto promote health
[25,26]. Social media campaigns on COVID-19 by Aboriginal
and Torres Strait Islander health organizations is a recent
example [27]. A recent Cochrane review on behavioral
interventions delivered through social mediafor health behavior
change, health outcomes, and health equity (88 studies;
n=871,378) reported varied effects; overall, social media was
found to improve physical activity, weight loss, and genera
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well-being, and small to no effects were found for other
outcomes [28]. No studies focusing on Aborigina and Torres
Strait Islander people were included in the review.

Objectives

In response to the limited mHealth interventions available for
Aborigina and Torres Strait |slander women and children, we
aimed to co-design a prototype focused on the needs and ideas
of Aboriginal and Torres Strait Islander mothers. Co-design is
a partnership approach where end users are actively involved
from conception to dissemination [29]. Using co-design
methodol ogiesisone of the guiding principles of the Aboriginal
Health and Medical Research Council of New South Wales
(NSW) Ethical Guidelines for conducting health research with
Aboriginal people[30]. Inthis paper, we describe the co-design
processes and findings, as well as provide a description of the
mHealth prototype.

Methods

Study Design

Intotal, 8 focus groups and 12 interviews were conducted from
June 2019 to September 2019. Surveys were used to collect
demographics at the start of focus groups and interviews. An
Aboriginal advisory group that included Aboriginal team
members who were also members of the participating
communities met quarterly to oversee design, implementation,
analysis, and reporting. An expert mHealth research group was
consulted for opinion on research and intervention design.

Ethics Approval

Human research ethics approval was received from the
Aborigina Health and Medical Research Council (1485/19)
and the University of Newcastle (H-2019-00760).

Co-design Framewor k

A co-design framework for an mHealth intervention with Maori
and Pacific communities in New Zealand [29] based on work
by Bratteteig et al [31] was used to guide the methods used in
this study. Co-design is a coherent methodology with a range
of tools and techniques used to favor the preferences of end
users [31]. The co-design methods used included focus group
and interview discussions, card sorting, storyboarding, design
activities, survey, guidance from expert groups, and an iterative
design phase with the research team.

Setting

Focus groups and interviews were held at 3 regional NSW
locations: Newcastle, Coffs Harbour, and Inverell. In total, 5
Aboriginal organizations (including 3 Aboriginal health services,
an Aboriginal preschool, and an Aboriginal corporation) and 3
NSW Health sites participated. Venues for focus groups and
interviews were decided in consultation with participants.

Participants

Women aged =16 years who were either mothers or primary
carersof an Aboriginal or Torres Strait Islander child aged 0 to
5 years or were pregnant (=30 weeks gestation), owned or
regularly used a smartphone, and had accessed a participating
service (Aboriginal health service or NSW Health service) were
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eligible to participate. Health professionals at participating
services who worked with women or children were eligible.

Procedures

Convenience sampling was used to recruit participants.
Aboriginal researchers (BH, NS, and BL) who worked within
the participating communities used their personal networks. In
addition, participants were asked if they would like to
recommend a friend or family member to the study. Potential
participants were screened for eigibility when they contacted
the researcher on the telephone. The researcher explained the
study and gained informed consent over the telephone initially
and again in person before the start of the focus group or
interview. Participants were reimbursed with ashopping voucher
worth Aus $30 (US $21.6) for attending focus groups and
interviews and provided with refreshments. Health professionals
were recruited using a snowball methodology through the
participating services. Health professionalswere not reimbursed.

Mothers and health professionals participated in separate focus
groups and interviews. Focus groups and interviews were
cofacilitated by a combination of Aboriginal researchers (NS
and BH), aPhD student (SJP), and an app devel oper. Interviews
and focus groups were 20 to 90 minutes in length. The number
of participantsin focus groups ranged from 2 to 6. Focus groups
and interviews were recorded and transcribed, and field notes
were taken.

M easures

Different surveysand discussion guides were used with mothers
and health professionals. Discussions and activities were used
to identify (1) design characteristics, (2) content modules, and
(3) features and functions.

Mothers

Survey

The survey comprised 16 items, including demographic, cultural,
and socioeconomic items. The items were selected from a
previous study [32], with al items having been tested with
Aboriginal and Torres Strait |slander mothers previously.

Discussion Guide

In all focus groups and interviews with mothers, 3 main
questions were asked. Follow-up questions were asked
depending on responses. Additional questions about maobile
phone use to inform features and functions were asked in focus
groups cofacilitated by the app developer. The three main
guestions were as follows:

How would an mHealth intervention designed for healthy living
for Aboriginal and Torres Strait Islander people differ from
other mHealth interventions?

Areyou moreinterested in mHealth for your own health or your
child’s health? What topics and features interest you?

What do you think stops or prevents some women from
accessing health information and services for themselves and
their children?
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Activities

Card-sorting activities were used to identify current mobile
phone use (functions used, frequency of use, and reasons for
use). Storyboarding activity was used to elicit creative
descriptions of the mHealth intervention using drawings and
words on what the intervention should include. Design activity
was used to gain feedback on potential designs.

Health Professionals

Survey

The survey comprised 5 items related to demographic and
professional practice characteristics.

Discussion Guide

In al focus groups and interviews with health professionals, 3
main questions were asked. Additional follow-up questions
were asked depending on the response. The three main
discussion questions were as follows:

1. What do you think are the most important health and
well-being topicsto include for Aboriginal or Torres Strait
Islander women, children, and family?

2. What arethe barriersfor Aborigina or Torres Strait | slander
families to having good health?

3. What types of mobiletechnology do you think could support
Aborigina or Torres Strait |slander women’sand children’s
health?

Co-design Analysis

A generalized thematic analysiswas completed. An Aborigina
researcher (BH) and a PhD student (SJP) independently coded
themes. NVivo software (version 12.0; QSR International) was
used to compl ete independent coding and comparison by the 2
coders. In total, 3 predetermined codes were used based on a
similar co-design study [29]. These codes included (1) design
characteristics, (2) content modules, and (3) features and
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functions. The coders met to agree on subcodes and definitions.
Survey findings are presented using descriptive statistics.

I ntervention Development

The findings from the co-design stage were subsequently used
to develop a prototype intervention incorporating an app, SMS
text messaging, socia media, and videos. The intervention
devel opment was an iterative process, with meetings held among
theteam membersto decide thefina featuresand functionalities.
Not all ideas could be adopted because of various reasons, such
as time, funding, and technology constraints. We used a
combination of building new functions (app) and using existing
functions (Facebook page and SM S text messaging).

Theintervention was grounded in behavior change theory. The
Health Belief Model was used to underpin the app portion of
the intervention. The Health Belief Model is considered to be
well suited to mHealth interventions with use of the cueto action
component [33]. The basic constructs are perceived threat of
illness, perceived benefits of health behavior change, perceived
barriers to change, cues to action, and self-efficacy [34].
Behavior change techniques were used to formulate SM S text
messages. The SMS text messages were coded for behavior
change techniques by 2 coders (Sam McCrabb and SJP) using
behavior change technique taxonomy (version 1) [35] and the
process outlined by Michie et a [36]. Of the 2 coders, 1 was
experienced in coding behavior change techniques (Sam
McCrabb) and the other was a PhD student (SJP). Disagreements
were resolved through discussion and key messages adapted to
include further effective behavior change techniques.

Key messages were developed on health topics identified from
the focus groups and interviews. Content was formulated from
publicly available evidence-based health resources. Key
messages were adapted to SM S text messages, small pieces of
written information for the app, and Facebook posts.

The prototype intervention included an app, videos, Facebook
page, and SM S text messaging (Textbox 1).
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Textbox 1. Components of the prototype intervention.

App

Videos

Facebook page

SM S text messaging

A web-based prototype app was developed. Rapid iterative cycles between the app developer and research team were used to refine the design.
An Aboriginal graphic designer developed graphics for each module and logo.

A total of 12 short videos were captured on a Canon camera. All presenters were health professionals from participating sites or contacts of the
research team. Short scripts were provided to health professionals based on key messages. Staff were encouraged to use their own knowledge
and expertise on each topic. Videos were filmed by a videographer and professionally edited. Captions were completed by Rev, and voiceovers
were completed by 2 Aboriginal researchers (BH and NS). The videos ranged from 112 to 300 secondsin length. Vimeo was used asthe platform

to host the videos.

A Facebook group was developed and administrated by 2 Aborigina researchers (BH and NS). Both researchers were regular Facebook users
and had significant networks and knowledge of Aboriginal and Torres Strait |Slander organizations, events, and health services. Key messages
were predeveloped in text and video format. Other content shared was decided by the administrators, including sharing posts from their personal
accounts if they were suited to the broad aim of the intervention.

SMSS text messages were developed based on the processes described by Abroms et al [37]. Steps include choosing a behavior change goal,
choosing communication objectives and behavioral techniques, designing aframework, and writing an SMStext message library [37]. SM S text
messages were written to allow tailoring using the mother’s and child’s names, child’s age, and topic interest of the mother. Tailoring SM S text
messages around the timing of key behaviors, such as after a baby is born, can improve saliency and likelihood of behavior change [38]. SMS
text messages were written by an Aboriginal researcher (BH) and a PhD student (SJP). A web-hosted SM S text messaging server (SM S Express)
will be used to send all SM S text messages.

characteristics of mothers are presented in Table 1, and

Results demographics of health professionalsin Table 2.

Overview
A totdl of 42 participantswere recruited to the study: 31 mothers

and

11 health professionals. Demographics and cultural
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Table 1. Demographic and cultural characteristics of mothers (N=31).

Perkes et al

Characteristics

Values

Age (years), mean (SD; range)
Indigenous status, n (%)
Aboriginal
Torres Strait 1slander
Nonidentified
Did not answer
Identified with an Indigenous community, n (%)
Yes
No
Unknown
Did not answer
Maintain cultural connections at home, yes, n (%)
Ways of connecting to culture, n (%)
Music or dance
Storytelling
Indigenous television
Art
Food
Indigenous internet sites
Indigenous newspapers
Traditional medicine
Indigenous radio

Other

Family members from Stolen Generations?, n (%)
Yes
No
Unknown
Education of mother, n (%)
Did not finish high school
High school
Certificate
Diploma
Bachelor’s degree
Postgraduate degree
Did not answer
Currently pregnant, yes, n (%)
Partner, yes, n (%)
Number of people living in household, mean (SD; range)
Number of children (aged <18 years) living in household, mean (SD; range)
Smoking status of mother, n (%)
Nonsmoker

Yes, daily

31.17 (7.69; 19-50)

21 (68)
2(7)
7(23)
13

25 (81)
1(3)
4(13)
1(3)
25 (81)

19 (61)
19 (61)
18 (58)
15 (48)
14 (45)
10 (32)
7(23)
6 (19)
5 (16)
1(3)

6 (19)
12 (39)
13 (42)

6 (19)

6 (19)

10 (32)

2(7)

4(13)

1(3)

2(7)

1(3)

16 (52)
4(1.31; 2-7)
2.39 (1.41; 1-5)

21 (689)
5(16)
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Characteristics Values
Yes, at least once aweek 2(7)
Yes, less often than once aweek 1(3)
Did not answer 2(7)

Number of cigarettes smoked per day (on the days smoking), mean (SD; range)

Number of smokersin household, n (%)

0

1

2to3

>3
Child exposure to indoor tobacco smoke, yes, n (%)
Child exposure to outdoor tobacco smoke, yes, n (%)

Child exposure to tobacco smoke in the car, yes, n (%)

85 (3.21; 4-12)

14 (45)
10 (32)
4(13)
1(3)
1(3)
15 (48)
0(09)

8The Stolen Generations refers to a period in Austraia’s history when Aboriginal children were removed from their families through government
policies. This happened during the period from the mid-1800s to the 1970s [39].

Table 2. Demographics of health professionals (N=11).

Characteristics Values
Health servicetype, n (%)
Aboriginal medical service 6 (55)
NSW?2 Health service 5(45)
Sex: female 11 (100)
Indigenous status, n (%)
Aborigina 4(36)
Torres Strait |slander 0(0)
Nonidentified 7(64)
Role at health service, n (%)
Registered nurse 7 (64)
Aboriginal health worker 3(27)
Senior family health practitioner 1(9)
Number of years at service, mean (SD; range) 12 (8.7; 3-32)

3NSW: New South Wales.

Design Characteristics

We identified six main design characteristics: (1) credibility,
(2) Aboriginal and Torres Strait Islander designs and cultural
safety, (3) family centeredness, (4) supportive, (5) simple to
use, and (6) confidential.

Credibility

Mothers talked about the difficulty of finding information on
the web that was evidence based. Most of the mothers said that
they used Google to find real-time headth information for
themselves and for their children: “Literally, | Google
everything.” Many of the mothers said that it can be difficult
to know which websites are most up to date and accurate and
that it is difficult to find information: “ The biggest thing | find
on Google, you get everything. You don't get the ones that are
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reputable.” Another mother said, “1'm finding you're having to
like scroll, scroll, and scroll to try and find that information.”
Mothers said that they want current health information from
reputable health professionals and organizations, including
“useful websites links” Health professionals talked about the
importance of credible health information to improve health
literacy: “I think lack of knowledge that they are so sick.
Recognizing the signs of illness that can lead to them being
really, really [sick].” This highlighted why it is important that
al content included in the prototype intervention be sourced
from credible evidence-based health resources and broken down
into palatable small chunks with links to further information.
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Aboriginal and Torres Strait | lander Designs and
Cultural Safety

Most of the mothers said that Aboriginal designs, language, and
representation were important for engagement. A mother said,
“1 think if it had Aboriginal designs that would be really good
because if | download an app and it doesn’t have the look, like
being culturaly aware [I don't useit].” Another mother said,
“Don’'t make it black and white, it's got to be like colorful.” A
mother spoke about the intervention needing Aboriginal
representation in images and videos. “If it's going to be an
Aborigina app, | think you have to have Aborigina people.”
Another mother discussed using an app for quitting smoking
that was not representative of Aboriginal people: “It was easy
touse, but | couldn’t relate to it...didn’t seem like it was aimed
at Blackfellas even though we thought it was.”

It was evident from the mothers’ experiences of racism that the
intervention needed to be centered in culturally safety. Some
mothers talked about feeling fearful and judged when seeking
health care. A mother said, “Being an Aborigina mum
especialy, | wasjust worried about DoCS [ Department of Child
Services]. Likewhether they could seeif | was handling having
two children on top of my own family breakdown. Like my
mum’skids arein DoCS. So that's what my biggest fear was.”
Other mothers expressed feeling judged about certain health
behaviors and topics, and a mother said, “The biggest thing is
why people do hide it [smoking], because they don’t want to
be judged. They don’'t want to hear al that stuff.”

To center cultural safety in the intervention, all aspects of the
intervention were codeveloped by Aboriginal people: the
research was governed by an Aboriginal advisory board and
coled by an Aboriginal academic (KH); 4 of the 8 members of
theresearch team are Aboriginal; an Aboriginal graphic designer
designed the module icons and logo; Aboriginal researchers
were administrators of the Facebook page and shared cultural
links, events, activities, affirmations, and images; an Aboriginal
videographer filmed &l the videos, Aborigina heath
professionals presented in the videos; an acknowledgment of
Country and a welcome message by an Aboriginal researcher
was placed on the main page; and al content was cowritten by
Aboriginal researchers.

Family Centeredness

It was decided unanimousdly that the intervention should include
content for both mother and child. A mother said, “Is this just
for children’s health? Because | feel like it should incorporate
the mother’s health too.” The mothers asked for information on
“things to do with our kids,” and “stuff for us women too. Pap
smears and stuff like that.” Many of the mothers and health
professionals suggested that the intervention needed to
encompass the entire family, including the extended family. A
health professional said, “Put the main focus on the child and
then how their [family] health affects the baby’s health,” and a
mother said, “1 think afamily app would be really good. Like,
| know my husband, he's never been around babies” Some
participants talked about how other family members help bring
up children: “It’s nothing to see an aunt bringing up a child, or
a grandparent or a sister” [health professional]. Family
centerednessin theintervention was therefore conveyed through
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messaging that families are the most important role models for
jarjums (an Aborigina word meaning children) across modules
and functions. Linksto websites, events, and health information
for partners and other family members were included.

Supportive

Most of the mothers and health professionals indicated that it
was important that the intervention promoted positive
self-esteem and well-being of mothers. A health professional
said that the intervention should give new mothers
“understanding [of] how tired you are going to be, and it's okay,
ask for help, everyone feels like that but you're not failing or
not doing something wrong.” A mother suggested that we
include “some sanity sayings or something like that, or some
little sage advice from mums that have been there, done that
before, that'd be really helpful,” and another mother said that
the intervention could be “like a reassurance type thing.
Mothers and health professionals recognized that motherhood
can be“totally exhausting” [health professional] and challenging
at times. A mother described the initial period after coming
home from hospital: “I didn't know what to do with him. What
do | dowith thiskid?| waslost.” To create an intervention that
was supportive of motherhood and of Aboriginal and Torres
Strait Islander women, positive and affirming messages were
posted on Facebook, sent through SMS text messages, and
included in the app. Links on where to seek help for mental
health concerns were included.

Simpleto Use

Mothers and hedth professionals recommended that the
intervention be intuitive, use smple language, and have few
technical barriers. Some of the mothers talked about trying to
use other health apps; however, they were unable to do so
because of technological challenges. For example, a mother
said, “It wasjust too hard to log in and get started so | gave up
or just called someone” Many of the mothers and health
professionals emphasized that the language used in the
intervention needed to be nonjargon. A mother said, “Don’t put
it in atextbook. Because I’ m telling you, if my family member
downloaded that and it was a textbook way, they would be
like—No.” Another mother said that the content should be“just
little pieces of information...then links to the bigger pieces”
Weaimed for simple, intuitive app design and used other mobile
functions commonly used by mothers (Facebook and SM S text
messaging). To ensure that the intervention was simple and easy
to use, health information was presented in short key messages
with linksto websitesfor further information. All key messages
were written to be at an 8th grade reading level using the
Flesch-Kincaid Grade Level Test as recommended by Abroms
eta [37].

Confidential

Mothers and health professionals talked about the importance
of confidentiality. Health professionals focused on
confidentiality in the health care setting and the complexities
for some staff regarding knowing patient health details. A health
professional said, “ There are big things surrounding our health
services confidentiality. People don’'t know or want to know
what other people’s business is” Some of the mothers spoke
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about confidentiality; regarding being anonymous when
communicating with other mothers or health professionalsin a
hypothetical mHealth intervention, a mother said, “Oh God,
yeah. I'd ask an anonymous person on a phone. Rather than ask
the doctor face to face” Other mothers were happy to not be
anonymous: “It wouldn’'t bother me having my name because
it would just be, thisis my experience, and it iswhat it is. But
| would understand if some women didn’t” To ensure that
women can choose to remain anonymous and keep their
information confidential, the intervention design meant that no
personal data were collected in any part of the intervention,
other than a mobile number for the SMS text messaging
component. Joining the Facebook group is an optional part of
theintervention.

Content Modules

Most of the mothersand health professional s suggested that the
intervention needed to cover a wide range of health topics for
both the mother and child. Health topics identified in the data
included pains after birth, breastfeeding, normal speech for
toddlers, signs of autism, earaches, behavior, rashes, high
temperatures, and coughs. Similar topics were grouped by the
research team and combined into 6 key content modules for
women’s health and 6 key content modulesfor children’s health.
For example, birth, reproductive health, urinary leaking, and
pap smears became Women's business. All health topics
captured in the interviews and focus groups were included in
theintervention within amodul e on the app, SM Stext messages,
or through Facebook posts. Health modulesfor women included
Smoke-free families, Safe drinking, Feeling good, Women's
business, Eating, and Exercising. Health modules for children
were Breathing well; Sleeping; Milestones; Feeding and eating;
Vaccinations and medicines; and Ears, eyes, and teeth.

Features and Functions

Weidentified eight features and functions: (1) content feed, (2)
socia connection, (3) diary and storage of health information,
(4) local context, (5) reminders, (6) rewards, (7) talk with health
professionals, and (8) use of videos.

Content Feed

A content feed was chosen to be a feature of the intervention
based on the mothers’ current mobile phone use. During the
card-sorting activity, most of the mothers reported scrolling the
content feed on Facebook numerous times per day. Of the 13
women who were asked how many hours per day they used
Facebook, 12 (92%) reported using it >4 hours per day. When
asked what kept them going back to Facebook, a mother
responded, “The content keeps changing.” Mothers frequently
talked about watching photo and video stories that were
uplifting, funny, or motivating on Facebook. They talked about
using Instagram and Snapchat, too, although less frequently.
The intervention was therefore designed to include a Facebook
page with daily posts covering a variety of health content.

Social Connection

Mothers talked about the social connection and learning from
other women when becoming a mother, including from their
“mum,” “mother-in-law,” and “girlfriends” The importance of
positive relationships when first becoming a mother was well
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recognized by health professionals as well as mothers. It was
acknowledged by many of the mothers that some new mothers
“don’t have abig support network.” A mother described mothers
at playgroup being “more like afamily to each other.” Some of
the mothers said that connecting to other mothers would be
helpful because they may be going through the same situation
or challenge: “Yeah [I would like to chat with mums in the
intervention] because they might have experienced something
that I'm starting to experience”” Some of the mothers talked
about the possibility of meeting up with mothers outside of the
intervention: “It’s hard to meet people...[could there be] like a
mums and bubs [babies] thing [as part of the intervention],”
and another mother said, “ Say, if | needed to ask them aquestion
or something that | wouldn’t want to write on Facebook [I would
like to meet up with themin person].” Another mother identified
that connection isimportant for mental health: “When they [new
mothers] don’t have anybody, depression kicks in” The
Facebook page was designed to make it easy for mothers to
connect and share stories and ideas. Discussion points were
created to be posted on the Facebook page to facilitate
discussion; for example, “Tell ushow you engage your jarjums
in cooking or take a pic or video of your deadly (great or
excellent) li’l chef in the kitchen.”

Diary and Storage of Health Information:

A feature that enabled usersto store specific information about
achild's health received mixed responses. Some of the mothers
thought that having their child’s health information on hand
would be of practica benefit when attending medical
appointments: “Likeadiary section...| found, when [my child]
was sick | started recording when | gave the medication, those
sorts of things. That'd be good to have an app when you gointo
the hospital, you go, this is his recordings” Another mother
said, “So they [headlth professionals] could just add in
medication, add in reports...it'd be good because like [the health
service] is only open during the week. Usually, like on the
weekend, I’d have to go up to the hospital...So it would be good
if there was information like after the visit. Because you don’t
always take everything in. It goes right over your head.” Other
mothers and health professionals thought there would be
confidentiality concerns. Because of the confidentiality concerns
raised in the co-design process, adiary feature was not included,
although it may be considered as an optional feature in future
iterations.

Local Context

Many of the mothers and health professionals spoke about the
uniqueness of their community and said that the intervention
needed to be relevant to each community, including language
and environment (eg, coastal and desert), as well as health
services and other resources. A mother suggested, “ You could
put in your postcode, location, or area or something and then it
could belocalized,” and ahealth professional said, “ The contact
numbers, if they can’t get into emergency, the [local] health
line numberswhere they can get abit of advice would be handy
on there aswell.” The intervention included phone numbers of
local health services for each community in the app, and
Facebook posts were designed promoting local health services,
events, organizations, and languages.
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Reminders

Many of the mothers talked about the usefulness of SMS text
messaging reminders from their hedth services for
appointments, and they said that reminders for other areas of
health care would be useful too. A mother said, “I would
probably like al of them [milestone reminders]. I'd like the
wholelot, make surel’m not missing anything.” Another mother
said, “If someone notified me onthisapp that I'm duefor a[pap
smear] or something like that, | would like being reminded of
thingslikethat.” Most of the mothers said that they would prefer
reminders through SMS text messages rather than a push
notification from an app because they could go back to the
message and reread it. For theintervention, SM S text messages
were developed covering a range of reminders, including
vaccinations, developmental milestones, check-ups, smoking
quit date, exercise, and eating well. Reminders about |ocal health
initiatives and events were also created for posting on the
Facebook page.

Rewards

The mothers talked about rewards and incentives from health
programs and servicesincreasing their motivation. They talked
about material rewards such as “shirts” “caps’” and
“supermarket vouchers,” as well as social rewards, including
“comments’ and “likes’ on social media and “clapping” and
“cheers’ on health apps. The mothers who were asked about
receiving rewards for a variety of heath behaviors were
unanimous in their opinion that rewards were enjoyable and
motivating. In the intervention, weekly competitions were
created for posting on the Facebook page involving mothers
sharing a picture of a health activity; for example, active play
or exercising with their children. Prize draws were aso
incorporated into the intervention for those who participated in
the competitions.

Talk With Health Professionals

Some of the mothers suggested that being able to communicate
with health professionals using SM'S text messages or a live
chat function would be beneficial. Some of the mothers said
that this function would be useful to confirm whether they
required face-to-face health care and for reassurance. A mother
said, “Sometimes you don’'t know if you should go up there
[health service] or not, so you could kind of message and say,
‘Hey, this is what's happening...is it worth coming up or is it
just aviral thing going around? " Another mother said, “1 know
alot of women arejust like, ‘What do | do? So just having that
reassurance | suppose online.” Another mother suggested that
it would be helpful to be able to ask health questions
anonymously: “ The option to be anonymous or not known by
people [health professionals| would be handy | guess for more
embarrassing health concerns.” Mothers living in rura areas
mentioned being anonymous more often in the discussions.
Although it was suggested, facilitating a chat with health
professionals directly was out of the scope of the current
prototype because of cost and resources. Telephone numbers
for national, state, and local health services were listed in the
app to enable users to connect with health professionals, if
needed, regarding the questions they might have.

https://formative.jmir.org/2022/7/e33541

Perkes et al

Use of Videos

Most of the mothers reported during the card-sorting activity
that they frequently watched short videos on social media and
YouTube. A number of mothers and health professionals advised
usthat videos and images may be more accessible and preferable
for some mothers. A health professional said, “Videos, everyone
can watch avideo and understand.” Therefore, avideo for each
health module was devel oped for the intervention. Each video
was stored in the app and added to the Facebook page.
Additiona health videos from external sources were also able
to be shared on the Facebook page.

Final Prototype

The final mHealth intervention, named Growin’ Up Healthy
Jarjums, aimed to improve health knowledge and health
behaviors, along with providing access to health services. The
intervention comprises 3 delivery modalities: app, SMS text
messaging, and Facebook page.

App

The app is a central place for users to access all content. The
app is primarily for the user who wants in-depth information
and has the necessary digital device, internet connection, and
literacy skills to access it. It is designed to allow the user to
navigate to the topic of interest; for example, exercise, where
they will find small amounts of written information, videos,
links to websites, and useful contacts. The user may choose to
accessany topic, in any order, and consume as much information
asthey like.

The app has four menu screens: (1) home screen, (2) women's
health, (3) children’s health, and (4) contacts (Figure 1). The
home screen includes four buttons: (1) My Health, (2) Jarjums
Health, (3) Facebook Page, and (4) Contacts. The user may
click on a button to move to the next screen or scroll down to
access the embedded Facebook content feed. The embedded
Facebook content feed allows the user to remain in the app and
read the posts, but to comment or like a post, the user needsto
access the Growin' Up Healthy Jarjums Facebook page. An
acknowledgment of Country and a spoken welcome message
are also included on the home screen. The women's health (My
Health) menu page includes six buttons, one for each of the
women's health modules: (1) Smoke-free families, (2) Safe
drinking, (3) Feeling good, (4) Women’s business, (5) Eating,
and (6) Exercising. The Jarjum's Health menu page has the
same layout, including six buttons for the children’s health
modules. (1) Breathing well; (2) Sleeping; (3) Milestones; (4)
Feeding and eating; (5) Vaccinations and medicines; and (6)
Ears, eyes, and teeth. Each module, for example, Breathing
well, includes (1) Key messages incorporating perceived threat
of illness and benefits of changing health behavior; (2) Tipsto
address barriers to change through reassurance and credible
advice; (3) cuesto action; for example, “ Each time jarjum sees
anurse or GP ask them to have a quick look in bub’s ears to
check if there is any infection”; and (4) links to further
information, including skills and activities; for example,
exercises and healthy recipes to support self-efficacy. The
information is presented using small chunks of written
information and videos using the same layout in each module.
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Figure 1. Examples of Growin’ Up Healthy Jarjums app screens: (top, from left) home, women's menu, and children’s menu; (above, from left)
contacts, Breathing well, and Our health advice (accessed from Breathing well).
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SMS Text Messaging

Alongside the app, the prototype included an SMS text
messaging library comprising 112 SMS text messages (Table
3). The SM S text messaging component allows users access to
health information regardless of mobile phone type, Wi-Fi
access, or digital literacy. The SMS text messages covered the
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content topics identified by the participants. The SMS text
messaging portion of the program is 1-way (unidirectional),
other than 3 SMS text messages developed for users who
indicate that they want to quit smoking when registering for the
program. In total, 23 behavior change techniques from 15
behavior change clusters were incorporated in the SMS text
messages (M ultimedia Appendix 1).
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Table 3. Example SMS text messages developed for the Growin’ Up Healthy Jarjums modules.

Module

Example SM'S text message

Women's health

Smoke-free families

Safe drinking

Feeling good

Women'’s business

Eating

Exercising

Children’s health
Breathing well

Sleeping

Milestones

Ears, eyes, and teeth
Vaccinations and

medicines

Feeding and eating

Text4jarjum: Giving up the smokes is the best thing you can do for your health. Be arole model and be smoke free.
Get support from Quitline 13 78 48 or adoctor and quit for good!

Text4jarjum: While under the influence of alcohol, people can make less safe decisions about their jarjums. Check
out 'Safe drinking' for tipsto set limits.

Text4jarjum: You're probably not getting much sleep right now. Try to make time for yourself, ask for support from
family & friends, and nap when bub does. If you feel that you are not coping, talk to your doctor or midwife. There
ishelp.

Text4jarjum: Be kind to yourself. Your body has gone through some big changes during and after birth. It will take
time to bounce back. Whether you had a caesarean or vaginal birth, both may requirerest & timefor recovery. Here's
what to expect after birth.

Text4jarjum: The Australian Breastfeeding Association has some useful tips on nutritional needs for breastfeeding
mums.

Text4jarjum: Any amount of movement is good for you. Start by doing alittle, and gradually build up. You could
start with awalk around the block afew times aweek and then gradually increase.

Textdjarjum: A cough is often caused by a cold. Usualy, a cough gets better on its own and is not serious, but if
your child has a cough that doesn’t go away after TWO weeks, or if you are concerned sooner — see your doctor or
child health nurse.

Text4jarjum: A routine that includes relaxing time like bath, book, a gentle song before bed and a regular bedtime
each night can help your child settle better.

Text4jarjum: Playgroups, day care and pre-school are great places for jarjums to play and develop. Contact your
AMS (Aboriginal Medical Service) or health nurse and find out what's on.

Textdjarjum: Ear infections are really common and can cause long term hearing loss if not treated. Often there are
no signs. Ask your doctor to have quick look in [insert child name] ears each visit to make sure thereis no infection.

Text4jarjum: Immunising [insert child name] is a safe and easy way to keep jarjums healthy and prevent disease.
To check that [insert child name] is up to date with immunisations click here.

Textdjarjum: 1t's recommended you breastfeed exclusively until [insert child name] starts solid foods at around 6
months of age. Keep breastfeeding until at least 12 months and beyond.

Facebook Page

weekly competitions, (4) key messages (written and video), (5)
events in the community, and (6) supportive affirmative posts.

Thefinal modality included in the prototype was the Facebook
page. The purpose of the Facebook page was to create
community and connection, allow 2-way communication, and
useaplatformthat ishighly popular among users. Daily content
was designed to be added to the Facebook page, including (1)
links to reliable health websites, (2) activities for families, (3)

https://formative.jmir.org/2022/7/e33541

RenderX

The page was administrated by 2 Aboriginal team members
(NS and BH), who shared posts relevant to their community
and region. The Facebook page was embedded into the main
screen of the app; it could also be accessed through Facebook.
Examples of posts are presented in Figure 2.
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Figure 2. Examples of the content feed shared on the Growin’ Up Healthy Jarjums Facebook page.
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Discussion

Principal Findings

We codeveloped a prototype mHealth intervention focused on
the knowledge of mothers of young Aboriginal and Torres Strait
Islander children. The aim of the intervention was to improve
health knowledge, health behaviors, and access to health
services. The final prototype incorporates 3 modalities—app,
SM Stext messaging, and Facebook page—and includesarange
of health topics. In addition, it is centered on being supportive
of mothers and culturally safe.

The modality choices were based on a few factors: (1) early
discussionswith mothers and heal th services about the need for
an app that is culturaly relevant and safe, (2) evidence
suggesting that SMS text messaging is the most effective
mHealth function for health behavior change, and (3) findings
from focus groups and interviews indicating that Aboriginal
and Torres Strait Islander women were high users of Facebook
and SMS text messaging. As suggested in a recent pilot study
of asmartphone app with Aboriginal Australians, aone app fits
all approach is unlikely to be successful [24]. Using mHealth
modalities commonly used by the target group to deliver ahealth
intervention may appeal to more families.

Strengths and Limitations

The first limitation of this research is that it was initiated by a
research institution rather than by the community itself. True
co-design should begin with completing a needs assessment
with communitiesto see what the health prioritiesand potential
solutions are for that community [38]. Thisiswell described in
aNew Zeaand co-design study [29,40]. To ensure that adequate
time and resources are available for relationship building and
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needs assessment, both should be specified in protocols and
funding applications so that sufficient budgets and time frames
are alocated. Second, although the intervention covers arange
of topicsin brief, it does not cover any topic in depth. Although
an mHealth intervention with wide-ranging topics seems to be
preferred by participants, this may dilute the impact of the
intervention on any one risk behavior. Providing links within
the Growin’ Up Healthy Jarjums intervention to specific
mHealth interventions for target behaviors may overcome this
limitation by providing tips for more intense behavior change
for those people who are ready to change. Third, because the
participants were from only 3 NSW communities, the
intervention may have limited generalizability in other
Aboriginal and Torres Strait |slander communities. Aboriginal
and Torres Strait Islander communities are made up of >250
language groups in which there is great diversity. If this
intervention is to expand to other communities, systematic
adaptation of the intervention would need to be carried out to
ensure that the intervention is suitable to the context of each
community [41].

A key strength of this study isthat Aboriginal researchers (BH,
NS, and BL) led engagement with participants and community
organizations. Understanding the importance of trusted and
strong cultural relationships, we only engaged with communities
that the Aboriginal researchers had a relationship with, which
likely resulted in trust aswell asinterest in participating in this
study. Another strength of this study is the thorough reporting
of the co-design processes. | nadequate reporting of intervention
devel opment wasidentified asaweaknessin arecent systematic
review on mHealth development (33). An additional strength
istheinvolvement of primary health servicesand professionals.
A recent review on health promotion programs in Aboriginal
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communities highlighted that an important consideration is to
partner with primary health care services because they are well
placed with frequent patient contact, health expertise, and often
intricate knowledge of the community [42]. A final and
important strength is that we developed a flexible portal for
ongoing development and enhancement. The COVID-19
experience hasreinforced how important it isto have aternatives
to face-to-face health care. Useful additionsin future iterations
of this mHealth intervention might include development of a
flexible platform suitable for inclusion of initiatives inspired
by the COVID-19 pandemic, such as subsidized tel ehealth and
videoconferencing. There are also opportunities to develop
content on this platform in Aboriginal and Torres Strait |lander
languages to better suit users.

Comparison With Prior Work

Design characteristics identified in this study, including social
connection and family centeredness, reflect Aboriginal and
Torres Strait Islander perspectives of health. Connection to
family, community, and culture, among other factors, are
understood to be equal contributors to health [43]. Arabena et
al [44] suggest that community and social connection can
ultimately be the health promotion intervention for Aboriginal
and Torres Strait Islander communities.

The finding that Aboriginal and Torres Strait Islander women
were high users of social media, in particular Facebook, was
unsurprising. Aboriginal and Torres Strait Islander health
organizations have capitalized on the popularity of Facebook
among Aboriginal and Torres Strait |slander people and have
been early and adept users of social mediafor health promotion
[25]. An Aboriginal-led social marketing campaign for health
promotion, Deadly Choices, has 94,035 Facebook followers,
19,300 Instagram followers, and 9000 TikTok Followers[26,45].

As stated earlier, the methodologies used in this study were
based on a co-design study for a health app with Maori and
Pacific Islander people[29,40]. Therewereanumber of similar
co-design findings. In both studies, participants expressed a
holistic view of health and connections to people and place as
being central components of health. Participantsin both studies
talked about a family approach to health, rather than an
individual approach, as well as accessible healthy activitiesin
the community. Social support was found to be an important
strategy in both studies.

Culturewas also identified asimportant in both studies, although
cultural representation may have been a more nuanced finding
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in the New Zealand study. In our Australian-based study,
participants expressed the importance of Aboriginal and Torres
Strait Ilander representation in terms of designs, colors, images,
people, organizations, and safety. Participants in the New
Zedland study [29,40] expressed the need to include Maori
knowledge, Whakapono (faith and spirituality), and WhakataukT
(traditional proverbs), which were to be woven throughout the
intervention; for example, the app depicts the completion of
challenges as colored footsteps, which is analogous to the
journey that the participants’ tapuna (ancestors) embarked on.
There may be differencesin participants connection to culture.
In Australia, up to 1 in 3 Aboriginal and Torres Strait |slander
children were removed from their families during the period
from the mid-1800s to the 1970s. These children are known as
the Stolen Generations [39]. Of the 31 mothers in this study, 6
(19%) reported that they had family members from the Stolen
Generations, whereas 13 (42%) were unsure. The effect of the
Stolen Generations on the loss of culture is profound [39] and
islikely reflected in thefindings of thisstudy. Thisintervention
may, in a small way, help to promote culture through links to
Aboriginal and Torres Strait | lander organizations, connection
to mothers of Aboriginal and Torres Strait Islander children,
and culturally safe health information.

Conclusions

An mHedlth intervention that included app, SM Stext messaging,
and Facebook page modalities was developed based on
co-design findings. The intervention incorporates health
behavior change theory, evidence-based information, and the
preferences of Aboriginal and Torres Strait | slander women and
health professionals. The next step of this research isto assess
the acceptability and feasibility of the intervention in a pilot
study. The pilot study will be conducted with the Aboriginal
Health Services and NSW Health sites that participated in this
co-design study. Participating mothers will also be invited to
participatein the pilot study. If the Growin’ Up Healthy Jarjums
intervention is shown to have adequate acceptability and
feasibility, the next phase will be to measure its effectiveness
inimproving health knowledge and changing health behaviors.
Assessing the effectiveness of this intervention will provide
va uable evidencefor the use of mHealth in improving the health
and well-being of Aborigina and Torres Strait Islander
populations and contribute to the evidence for using co-design
methodol ogies, both of which have been highlighted as gapsin
the literature [46].
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Abstract

Background: Despite experiencing the second-highest rate of HIV incidence in the United States, pre-exposure prophylaxis
(PrEP) use remains low among Black women due, in part, to alack of patients' awareness and providers’ knowledge.

Objective: Our goal was to design animated educational tools informed by patients and women’s health providers to address
these barriers, specifically for women at risk for HIV.

Methods: Two animation storyboards about PrEP for women were created by academic stakeholders (eg, HIV clinical experts,
educators, and HIV peer counselors), one for patients and one for providers. Four focus groups with community members from
Baltimore, Maryland and four with women’s health providers (eg, obstetrician/gynecol ogists, midwives, nurse practitioners, and
peer counselors) at an academic center were conducted to discuss the storyboards. Transcripts were analyzed using conventional
content analysis, and themes were incorporated into the final versions of the animations.

Results: Academic stakeholders and 30 focus group participants (n=16 female community members and n=14 women’s health
providers) described important themes regarding PrEP. The themes most commonly discussed about the patient animation were
understandability of side effects, HIV risk factors, messaging, PrEP access, and use confidence. Provider animation themes were
indications for PrEP, side effects, and prescribing confidence.

Conclusions: We created two PrEP animations focused on women. Stakehol der feedback highlighted the importance of ensuring
the understandability and applicability of PrEP educational materials while including necessary information to facilitate use or
prescribing confidence. Both community members and women's health providers reported greater use confidence after viewing
the animations.

(JMIR Form Res 2022;6(7):€33978) doi:10.2196/33978

KEYWORDS
PrEP; animations; education; HIV; prevention; women

Ora HIV pre-exposure prophylaxis (PrEP) with antiretroviral

Introduction drugs emtricitabine and tenofovir is a Food and Drug

Black women in the United States experience the second-highest
incidence of HIV behind men who have sex with men and
account for over half of new HIV diagnoses among women [1].
Many population-level factors contribute to thisrisk, including
socia and economic inequities that influence sexual networks,
stigma, discrimination, and inadequate accessto HIV care[2,3].

https://formative.jmir.org/2022/7/€33978

RenderX

Administration—approved medication that prevents HIV in
women up to 90% when taken daily [4-6]. The Centers for
Disease Control and Prevention recommends that all sexually
active adolescents and adults be informed about PrEP [7].
Furthermore, the American College of Obstetrics and
Gynecology recommends PrEP for women who are at substantial
risk of acquiring HIV, including those who have an HIV-positive
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or unknown status sexual partner, arecent sexually transmitted
infection, a high number of sexual partners, report inconsi stent
or no condom use, participate in commercial sex work, livein
ahigh HIV prevalent area, or inject drugs[4].

Despite the availability of PrEP, uptake has been poor among
women at high risk [8,9]. Patient-level barriersto PrEP include
low self-perceived risk of HIV, limited knowledge, and high
perceived cost [10,11]. Provider-level barriers include poor
support and infrastructure to provide PrEP, inadequate
education, and underestimating patients risk [10,11].
Additionally, few PrEP campaigns specifically target women
or women's health providers [10,11].

Computer-based interventions, such as animations, have been
associated with decreased high-risk behaviors leading to HIV
acquisition [12]. Furthermore, creating multimedia tools for
health education with stakeholder involvement has been

Figure 1. Study phases. PrEP: pre-exposure prophylaxis.

PHASE 1
(Jan - Mar)

PHASE 2

CONTENT

CREATION CREATION

Women'’s health

Clinical HIV prevention
experts

experts, HIV peer
counselor, patients,

Stakeholders

(Mar - June)

STORYBOARD

providers, health literacy

branding expert, nurses

Young et a

encouraged to identify specific community needs and ensure
effective dissemination [13,14]. Additionally, animations can
decrease cognitive overload and increase attention retention and
long-termrecall [14,15]. Therefore, to address commonly cited
barriersto PrEP uptake among women, we sought to create two
women-centered PrEP animations, one for providers and one
for patients, grounded in Mayer's [15] Cognitive Theory of
Multimedia Learning that posits combined auditory text and
visual pictures deepens understanding more than either alone.
Below, we describe the animation development process with
the participation of community members and women'’s health
providers from Baltimore, Maryland.

Methods

Animations were created and iteratively refined in four phases
between January 2020 and December 2020 (Figure 1).

PHASE 3
(July - Sept)

PHASE 4
(Sept - Dec)

STORYBOARD
FOCUS GROUP
DISCUSSIONS

ANIMATION
CREATION

Women's health providers,
patients

Research team
Animation company

Research team Research team

Animation company

Key topics to include
based on literature, PrEP

guidelines

280 words for a 2.5-
Output

colors, scenery)

Ethics Approval

This study was approved by the Johns Hopkins University
School of Medicine Institutional Review Board (approval
number: IRB00252170).

Phase 1: Animation Content Creation

Clinical HIV prevention experts (eg, obstetrician/gynecol ogists
with fellowship training in HIV care and HIV peer counselors)
created outlinesfor the animations based on published literature
and existing animations about PrEP [11,16-18]. Proposed
content included background information about HIV and PrEP
among women, risk factors for HIV, indications for PrEP, side
effects of PrEP, and a step-by-step guide to taking PrEP or
prescribing PrEP,

Phase 2: Storyboard Creation

Two storyboards (ie, scripts and 2D dlides) were created by an
animation company (Science Animated, Cotswolds, United
Kingdom) based on the outlines written in phase 1. The patient
storyboard used simple language to aid low-health literacy
populations, had relatabl e characters, and used positive framing.
The provider storyboard assumed prior knowledge of women’s
sexual health and was framed for practicality using medical

https://formative.jmir.org/2022/7/€33978

RenderX

Draft storyboard script of

minute animation; create
artwork (eg, characters,

Animation creation and
refinement

Recorded facilitated group
discussions about
storyboard script and
artwork, selection of
professional voice over

terminology. In addition, we held formative discussions with
our academic stakeholders (ie, lay individuals, a patient
education professional, abranding director, nurses, and clinical
HIV prevention experts), and storyboards were revised based
on these initial discussions.

Phase 3: Focus Groups

Feedback about the storyboards from a larger audience was
gathered. English-speaking women from the community and
women's health providers (eg, obstetrician/gynecologists,
midwives, nurse practitioners, and peer counselors) were
recruited for focus groups. Fliers were placed in al general
gynecology clinics, all academic speciaist
obstetri cian/gynecol ogistsin an academic hospital wereemailed
about participating, and prior research participants who had
agreed to be contacted for future studies were recruited.
Purposive sampling was conducted.

After obtaining written consent and collecting demographic
information, the focus groups were scheduled. A trained
facilitator and logistical coordinator conducted focus groups
virtually using a secure videoconferencing platform (Zoom
5.5.4; Zoom Video Communications, Inc). Participants were
offered the option to turn off their video and remove their names
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to allow partial anonymity, asall still heard voices. There were
8 focus groups, 4 for community members and 4 for women's
health providers. Each focus group contained 3 to 6 participants
and lasted 60 to 90 minutes. A semistructured focus group guide
was used to frame the discussions. Near the end of each focus
group, participants were asked to rank 6 female-sounding
professional voice-over actorswho read the same script but may
have had differencesin inflection, cadence, pitch, or articulation.
Participants received a US $25 compensatory gift card.

Phase 4: Focus Group Analysisand Animation
Creation

The focus group audio was recorded and transcribed verbatim.
The transcripts were coded using ATLAS.ti 9.0.3 (ATLASLi
Scientific Software Devel opment GmbH), and the findingswere
organized and analyzed using conventional content analysis
[19]. Two research team members read the transcripts twice,
line-by-line, and prepared memos summarizing their preliminary
findings. Next, preliminary codes were derived inductively by
highlighting recurring words or statements through an iterative
process. Research team members convened multiple times to
discuss and compare memos, and revisit emerging themes
iteratively. Discrepancies were solved by the principal
investigator. Final codeswere then assessed for broader concepts
to generate themes through subsequent rounds of team
discussion. The generation of themes was guided by an
adaptation of the Model of Communication and Health Behavior
Change by Kincaid [20]. The themes identified in the

Young et a

storyboards (phase 2) and focus group discussions were
incorporated into animation prototypes. The highest-ranked
voice-over options were chosen. Finally, two 120-second 2D
animations were created and iteratively refined by the research
team.

Results

Storyboard Creation (Phases 1 and 2)

Themes that were presented in the initial creation of the
storyboard included accurate PrEP information, ensuring an
appropriate health literacy level to reflect the target population
(eg, proficient level for the provider animation and basic to
below basic level for patient animation) and representative
graphics/artwork (eg, multicultural charactersand scenery). The
scriptsfor the storyboards and animation graphics were refined
numerous times by stakeholders.

Focus Groups (Phase 3)

A total of 30 participants enrolled in the focus groups (n=16
female community members and n=14 providers, Table 1).
Some themes pertained to both animations (messaging, design,
background, side effects and risk factors, and perceptions of
PrEP access and barriers), while others were only relevant to
the patient animation (relatability and applicability of characters
and storyline, and PrEP use confidence) or the provider
animation (understandability of PrEPindicationsand prescribing
confidence).

Table 1. Sociodemographic characteristics of focus group participants (N=30).

Characteristic

Community member (n=16) Women's health provider (n=14)

Age (years), mean (SD)
Sex, n (%)
Male
Female
Self-reported race, n (%)
Black
Asian
White
Other
Highest education level, n (%)
High school
College
Graduate school
Other
Marital status, n (%)
Single
Married/union

Divorced

26 (6) 42 (13)
0(0) 2 (14)
16 (100) 12 (86)
12 (75) 3(21)
0(0) 3(21)
1(6) 7 (50)
3(19) 1(7)
7(44) 0(0)

6 (39) 1(7)
2(13) 13(93)
1(6) 0(0)

8 (50) 6 (43)
7 (44) 7 (50)
1(6) 1(7)
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Provider Feedback

Providers most common themes included prescribing
confidence, indications for PrEP, and side effects. Additional
themes and respective quotes are highlighted in Multimedia
Appendix 1.

Indications

Providers were surprised by a few of the indications for
prescribing PrEP, specifically in relation to the area in which
their patients were living. Several of them were surprised to
learn that the HIV prevalence in a location was included in
evaluating HIV risk and PrEP indications.

So, automatically living in Baltimore, it puts you at
a higher risk for HIV, so really understanding that
kinda stood out to me.

Side Effects

The level of details on side effects and their timing was a
concern for some providers. Providers asked for more
clarification on which side effects to expect and a given time
frame for each to be included in the animation.

| wanna like know [...] how long is it [resolution of
initial side-effects] gonna take? Are we talking about
the next day? Are we talking about a month?

Prescribing Confidence

Providing a more detailed step-by-step guide applicable to the
flow of atypical clinic encounter, including follow-up steps
after prescribing PrEP, was recommended.

I’d first ask myself like, “ Hmm, this person seemslike
they're high risk for HIV' And then, | would ask
myself, “Do | —do | have testing that allows me to
firmly confirmor deny the fact that they actually have
HIVright now?” [...] Andthen, | would say to myself,
like, “ Okay, so | think if they like don’t have a test on
file or it's not that recent, are there any signs that |
think that they're nonetheless actively infected with
HIV and | need to test themfor that before, you know,
starting a conversation about preventing HIV

Providers were, overal, confident in their ability to prescribe
PrEP based on these steps but expressed doubt about their
patient’s desire and ability to comply with extensive follow-up
and regular lab draws.

You' re gonna have people who are not gonna wanna
come in for a HIV test every three months...I mean,
that’s just gonna be a deterrent for people.

Community Member Feedback

Community members most common themes were
understandability of side effects and risk factors, messaging,
PrEP use, PrEP access, and use confidence.

Risk Factors

Community memberswere surprised by the prevalence of HIV
in their community and that they themselves would qualify for
PrEP based on the listed risk factors.

https://formative.jmir.org/2022/7/€33978
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| would say it related to me because before then, |
never knew about PrEP [...] And | think that it will
be not only a big eye-opener for me but for everyone
ese.

| didn’'t know that —um, that Baltimore City, HIV was
ashighasitis. They had shared it onthe news, | think
like a week or two ago, and liked it just kinda like
caught me off-guard...

Side Effects

Community memberswere concerned about serious side effects
and wanted more information about drug-drug interactions,
specifically interactions between PrEP and contraceptive
methods.

The stomach and the headaches, [...] that's kinda
common. But like generally, kidney and bone density,
that’s not like average things.

Um, you said that it doesn't affect pregnancy or
anything like that, but is there any risk — Like, if I'm
on birth control, and | supplement with PrEP, isthere
any effect there, or they don't affect each other
whatsoever?

PrEP Use

Community members highlighted confusing concepts, including
PrEP's ability to prevent HIV and the logistics of PrEP
follow-up that would need to be clarified to encourage use.

How long does it last? Isit like a shot? Well, | know
it'slike a pill, but like how long does it last? Like do
you have to take one every day, every week, once a
month?

Messaging
Overall, community members reported that the language and
the messaging were appropriate for all education levels.

So, if we can clear it up that — Yeah, condoms alone
do prevent HIV acquisition, but it's much more
effective if you use PrEP. And if you do both together
that’s even better. Um, so maybe there is a way that
we could kind of, like, get that message across.

PrEP Access

Community membersthought use confidence would beimpacted
by information about PrEP access, especially insurance
coverage. They wanted the animation to convey that it was easy
to take PrEP via the step-by-step guide, which motivated
participants to recommend PrEP to their peers.

I think the most surprising thing for me is that there
isan option for peoplewithout insurance|...] | don't
know how truethat is. Because y' all always say that,
but they'll be, like, “ Yeah. There's an option. You
can take off 10 percent” That’s not enough.

Use Confidence

Overdll, there was a potential for greater use confidence after
viewing the storyboard. Community members expressed that
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the storyboard motivated them to read more about PrEP and
initiate a discussion with their provider.

But now, after this focus group, I’'m more interested
becauseit was kinda well-explained. | will do my own
research on like the bone density and the kidneys and
the side-effects, but | think after thisfocus group that,
uh, it’ssomething that | will have a conversation with
my doctor about.

...But, yes, | would. It's very simple, it's appealing.
Um, if it's 90% accurate plus on top of a condom,
um, especially if you have multiple partners. Why
not?

Animation Creation (Phase 4)

Stakeholder feedback from all phasesled to clarifying language
modifications and additional detail to describe the background,
risk factors, indications, and steps for prescribing or accessing
PrEP. Specifically, the provider animation was modified to
clearly delineate prescribing steps. Details about side effects
and interactions were added to the patient animation. The
importance of evaluating HIV risk and PrEP igibility according
to risk factors, including geographic HIV prevalence, was
explained better. Finally, design changesto the characterswere
made to make them more relatable (Multimedia Appendixes 2
and 3).

Discussion

Principal Findings

Two educational animations to facilitate learning about HIV
prevention and PrEP for female patients and providers were
created using auser-centered approach. Therewere somesimilar
themes both community members and women’shealth providers
wanted to highlight in the animations that included a clear
demonstration about indications for PrEP, addressing barriers
to PrEP use, and providing step-by-step guides to accessing or
prescribing PrEP. These themes were considered the most
important for both patients and providers to increase PrEP
awareness and uptake among at-risk women. In addition, there
was greater use confidence after viewing the storyboards.

Comparison to Prior Work

Although we did not test the “real-world” effectiveness of the
final PrEP animations in this formative study, in general,
animations have been found to be effectivein increasing health
information recall [12,16,21]. One study used a 2 x 2 factorial
design among patients with different health literacy levels to
determine which features of animations improved health
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information recall and attitudes [21]. They found that spoken
animation significantly improved recall of health information
compared to written messages among low-literacy participants
(P=.02). Additionally, there was no differences in health
information recall between high- and low-literacy participants
after exposure to spoken animation (P=.12). Furthermore, a
meta-analysis demonstrated that technology-based HIV
prevention interventions have been proven to be at least as
efficacious as human-delivered interventions in reducing
high-risk sexual behaviors[12].

Strengthsand Limitations

A notable strength of our study is the user-centered approach
with key stakeholders, which has been proven to foster stronger
rel ati onshi ps between researchers and the community [22]. This
may alow greater dissemination among at-risk women and
women’s health providers. However, there arelimitations. First,
the generalizability of these findings to other locations may be
limited. Werecruited providersfrom asingletertiary care center,
who do not represent all health care providers in different
settings. However, our community members reflect women
most impacted by the HIV epidemic and that share similar
characteristics. Second, although we collected data until we
thought that theme saturation was reached, the sample of
participants was small and additional themes might have been
missed. Third, the animations did not provide exhaustive
information and were not tested for effectiveness. However, the
purpose of the animations will be to facilitate a discussion
between female patients and women’s health providers as an
adjunct to routine sexual health care. Additionally, we do not
expect our animations to be less effective than other
human-delivered interventions, as existing data has shown that
technological interventions are effective [12].

Conclusion

To increase the use of PrEP in women who livein communities
with high HIV risk, the dissemination of information regarding
itsusein arelatable, accessible, and applicable way isvital for
both patients and providers. Therefore, weincluded stakeholders
in creating short educational PrEP animations. Stakeholders
highlighted important issuesto them, which included identifying
individuals that qualified for PrEP, delineating key steps in
accessing or prescribing PrEP, and addressing barriersto PrEP.
As a result, there was greater use confidence for community
members and women's health providers after viewing the
storyboards. Future research is planned to evaluate the
effectiveness of the animationsto increase PrEP awareness and
uptake among women who are at substantial risk for HIV.

The authors thank the focus group participants and Rosemary Ramroop, Janelle Ramroop, Gregoria Vadez, Tom Bauer, and
Tanique Bennett for reviewing early versions of the focus group guides and animation storyboards.

Authors Contributions

AMY wasresponsiblefor facilitating the focus groups, dataanalysis, datainterpretation, modification of scriptsfor the animations,
and drafting of all manuscript sections. TF was responsible for facilitating the focus groups, data analysis, data interpretation,

https://formative.jmir.org/2022/7/€33978

JMIR Form Res 2022 | vol. 6 | iss. 7 |€33978 | p.155
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH Young et &

creating and modifying scripts for the animations, and drafting all manuscript sections. OO was responsible for facilitating and
recording the focus groups, study coordination, participant follow-up, and editing and reviewing the manuscript. EG wasresponsible
for analyzing and interpreting the data, modifying the animation scripts, and editing and reviewing the manuscript. JC posed the
research question for this manuscript and was responsible for datainterpretation, analysis, editing, and manuscript review.

Conflicts of Interest
JC'sinstitution receives research funding from Gilead Sciences.

Multimedia Appendix 1
Supplemental Tables 1 and 2.
[DOCX File, 19 KB - formative v6i7e33978 appl.docx ]

Multimedia Appendix 2
Provider animation.
[MP4 File (MP4 Video), 6960 KB - formative v6i7€33978 app2.mp4 ]

Multimedia Appendix 3
Patient animation.
[MP4 File (MP4 Video), 7944 KB - formative v6i7€33978 app3.mp4 ]

References

1.

2.

3.

10.

11.

12.

13.

14.

HIV and women. Centers for Disease Control and Prevention. 2018. URL: https.//www.cdc.gov/hiv/group/gender/women/
index.html [accessed 2021-06-11]

Adimora AA, Schoenbach VJ. Contextual factors and the black-white disparity in heterosexual HIV transmission.
Epidemiology 2002 Nov;13(6):707-712. [doi: 10.1097/00001648-200211000-00016] [Medline: 12410013]

AdimoraA, Schoenbach V. Sacial context, sexual networks, and racial disparitiesin rates of sexually transmitted infections.
JInfect Dis 2005 Feb 01;191 Suppl 1:S115-S122. [doi: 10.1086/425280] [Medline: 15627221]

Committee on Gynecologic Practice. ACOG Committee Opinion no 595: Committee on Gynecol ogic Practice: preexposure
prophylaxis for the prevention of human immunodeficiency virus. Obstet Gynecol 2014 May;123(5):1133-1136. [doi:
10.1097/01.A0G.0000446855.78026.21] [Medline: 24785877]

Guideline on when to start antiretrovira therapy and on pre-exposure prophylaxis for HIV. World Health Organization.
2015. URL.: http://apps.who.int/irig/bitstream/handle/10665/186275/9789241509565 _eng.pdf [accessed 2021-06-14]
Flash C, Dale S, Krakower D. Pre-exposure prophylaxisfor HIV prevention in women: current perspectives. Int JWomens
Health 2017;9:391-401. [doi: 10.2147/IJWH.S113675] [Medline: 28615975]

Tanner MR, Miele P, Carter W, Valentine SS, Dunville R, Kapogiannis BG, et a. Preexposure prophylaxis for prevention
of HIV acquisition among adolescents: clinical considerations, 2020. MMWR Recomm Rep 2020 Apr 24;69(3):1-12 [FREE
Full text] [doi: 10.15585/mmwr.rr6903al] [Medline: 32324724]

Seidman D, Weber S. Integrating preexposure prophylaxis for human immunodeficiency virus prevention into women's
health carein the United States. Obstet Gynecol 2016 Jul;128(1):37-43. [doi: 10.1097/A0G.0000000000001455] [Medline:
27275793]

Fruhauf T, Coleman J. A missed opportunity for U.S. perinatal human immunodeficiency virus elimination: pre-exposure
prophylaxis during pregnancy. Obstet Gynecol 2017 Oct;130(4):703-709 [FREE Full text] [doi:
10.1097/A0G.0000000000002258] [Medline: 28885420]

Johnson AK, Fletcher FE, Ott E, Wishart M, Friedman EE, Terlikowski J, et al. Awareness and intent to use pre-exposure
prophylaxis (PrEP) among African American women in afamily planning clinic. J Racia Ethn Health Disparities 2020
Jun;7(3):550-554. [doi: 10.1007/s40615-019-00683-9] [Medline: 31848943]

Ojikutu BO, Bogart LM, Higgins-Biddle M, Dale SK, Allen W, Dominique T, et a. Facilitatorsand barriersto pre-exposure
prophylaxis (PrEP) use among Black individualsin the United States: resultsfrom the National Survey on HIV inthe Black
Community (NSHBC). AIDS Behav 2018 Nov;22(11):3576-3587 [FREE Full text] [doi: 10.1007/s10461-018-2067-8]
[Medline: 29468493]

Noar SM, Black HG, Pierce LB. Efficacy of computer technology-based HIV prevention interventions: a meta-analysis.
AIDS 2009 Jan 02;23(1):107-115. [doi: 10.1097/QAD.0b013e32831c5500] [Medline: 19050392]

Ingtitute of Medicine (US) Forum on the Science of Health Care Quality Improvement and Implementation, Institute of
Medicine (US) Roundtable on Health Disparities, Institute of Medicine (US) Roundtable on Health Literacy. Toward Health
Equity and Patient-Centeredness: Integrating Health Literacy, Disparities Reduction, and Quality |mprovement: Workshop
Summary. Washington, DC: Nationa Academies Press (US); 2009.

Gagliano ME. A literature review on the efficacy of video in patient education. JMed Educ 1988 Oct;63(10):785-792. [doi:
10.1097/00001888-198810000-00006] [Medline: 3050102]

https:/formative.,jmir.org/2022/7/e33978 JMIR Form Res 2022 | vol. 6 | iss. 7 [€33978 | p.156

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v6i7e33978_app1.docx&filename=b34b2692e7268c1f984b13af0f7c9811.docx
https://jmir.org/api/download?alt_name=formative_v6i7e33978_app1.docx&filename=b34b2692e7268c1f984b13af0f7c9811.docx
https://jmir.org/api/download?alt_name=formative_v6i7e33978_app2.mp4&filename=f1875319ac48f4b2584f1dc674ab57d9.mp4
https://jmir.org/api/download?alt_name=formative_v6i7e33978_app2.mp4&filename=f1875319ac48f4b2584f1dc674ab57d9.mp4
https://jmir.org/api/download?alt_name=formative_v6i7e33978_app3.mp4&filename=c31792a8a24ebf0fecaae4224e2eeeaa.mp4
https://jmir.org/api/download?alt_name=formative_v6i7e33978_app3.mp4&filename=c31792a8a24ebf0fecaae4224e2eeeaa.mp4
https://www.cdc.gov/hiv/group/gender/women/index.html
https://www.cdc.gov/hiv/group/gender/women/index.html
http://dx.doi.org/10.1097/00001648-200211000-00016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12410013&dopt=Abstract
http://dx.doi.org/10.1086/425280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15627221&dopt=Abstract
http://dx.doi.org/10.1097/01.AOG.0000446855.78026.21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24785877&dopt=Abstract
http://apps.who.int/iris/bitstream/handle/10665/186275/9789241509565_eng.pdf
http://dx.doi.org/10.2147/IJWH.S113675
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28615975&dopt=Abstract
http://europepmc.org/abstract/MED/32324724
http://europepmc.org/abstract/MED/32324724
http://dx.doi.org/10.15585/mmwr.rr6903a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324724&dopt=Abstract
http://dx.doi.org/10.1097/AOG.0000000000001455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27275793&dopt=Abstract
http://europepmc.org/abstract/MED/28885420
http://dx.doi.org/10.1097/AOG.0000000000002258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28885420&dopt=Abstract
http://dx.doi.org/10.1007/s40615-019-00683-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31848943&dopt=Abstract
http://europepmc.org/abstract/MED/29468493
http://dx.doi.org/10.1007/s10461-018-2067-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29468493&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0b013e32831c5500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19050392&dopt=Abstract
http://dx.doi.org/10.1097/00001888-198810000-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3050102&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Young et &

15.

16.

17.

18.

19.

20.

21

22.

Mayer RE, Moreno R. Animation as an aid to multimedia learning. Educ Psychol Rev 2002;14(1):87-99. [doi:
10.1023/A:1013184611077]

Bond KT, Ramos SR. Utilization of an animated electronic health video to increase knowledge of post- and pre-exposure
prophylaxis for HIV Among African American women: nationwide cross-sectional survey. IMIR Form Res 2019 May
29;3(2):€9995 [FREE Full text] [doi: 10.2196/formative.9995] [Medline: 31144667]

Chapman Lambert C, Marrazzo J, Amico K, Mugavero M, Elopre L. PrEParing women to prevent HIV: an integrated
theoretical framework to PrEP Black women in the United States. J Assoc Nurses AIDS Care 2018;29(6):835-848 [FREE
Full text] [doi: 10.1016/.jana.2018.03.005] [Medline: 29685648]

Calabrese SK, Earnshaw VA, Underhill K, Hansen NB, Dovidio JF. Theimpact of patient race on clinical decisionsrelated
to prescribing HIV pre-exposure prophylaxis (PrEP): assumptions about sexual risk compensation and implications for
access. AIDS Behav 2014 Feb;18(2):226-240 [FREE Full text] [doi: 10.1007/s10461-013-0675-x] [Medline: 24366572]
Hsieh H, Shannon SE. Three approachesto qualitative content analysis. Qual Health Res 2005 Nov;15(9):1277-1288. [doi:
10.1177/1049732305276687] [Medline: 16204405]

Kincaid DL. Mass media, ideation, and behavior: alongitudinal analysisof contraceptive changein the Philippines. Commun
Res 2016 Jun 30;27(6):723-763. [doi: 10.1177/009365000027006003]

Meppelink CS, van Weert JCM, Haven CJ, Smit EG. The effectiveness of health animations in audiences with different
health literacy levels: an experimental study. JMed Internet Res 2015 Jan 13;17(1):e11 [FREE Full text] [doi:
10.2196/jmir.3979] [Medline: 25586711]

Newman PA. Towards a science of community engagement. Lancet 2006 Jan 28;367(9507):302. [doi:
10.1016/S0140-6736(06)68067-7] [Medline: 16443036]

Abbreviations

PrEP: pre-exposure prophylaxis

Edited by T Leung; submitted 10.10.21; peer-reviewed by C Kakalou, C Hemingway; comments to author 13.01.22; revised version
received 03.04.22; accepted 11.05.22; published 08.07.22.

Please cite as:

Young AM, Fruhauf T, Okonkwo O, Gingher E, Coleman J

Developing Educational Animations on HIV Pre-exposure Prophylaxis (PrEP) for Women: Qualitative Sudy
JMIR Form Res 2022;6(7):e33978

URL: https://formative.jmir.org/2022/7/e33978

doi: 10.2196/33978

PMID: 35802416

©Anna Marie Young, Timothee Fruhauf, Obianuju Okonkwo, Erin Gingher, Jenell Coleman. Originally published in IMIR
Formative Research (https://formative.jmir.org), 08.07.2022. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The
complete bibliographic information, alink to the original publication on https://formative.jmir.org, as well as this copyright and
license information must be included.

https:/formative.,jmir.org/2022/7/e33978 JMIR Form Res 2022 | vol. 6 | iss. 7 [€33978 | p.157

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1023/A:1013184611077
https://formative.jmir.org/2019/2/e9995/
http://dx.doi.org/10.2196/formative.9995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31144667&dopt=Abstract
http://europepmc.org/abstract/MED/29685648
http://europepmc.org/abstract/MED/29685648
http://dx.doi.org/10.1016/j.jana.2018.03.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29685648&dopt=Abstract
http://europepmc.org/abstract/MED/24366572
http://dx.doi.org/10.1007/s10461-013-0675-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24366572&dopt=Abstract
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://dx.doi.org/10.1177/009365000027006003
https://www.jmir.org/2015/1/e11/
http://dx.doi.org/10.2196/jmir.3979
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25586711&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(06)68067-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16443036&dopt=Abstract
https://formative.jmir.org/2022/7/e33978
http://dx.doi.org/10.2196/33978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35802416&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Tran et a

Original Paper

Adaptation of a Problem-solving Program (Friendship Bench) to
Treat Common Mental Disorders Among People Living With HIV
and AIDS and on Methadone Maintenance Treatment in Vietnam:
Formative Study

HaV Tran', MSc, MD; HaT T Nong*, PhD; Thuy T T Tran?, PhD; TeresaR Filipowicz®, MPH; Kelsey R Landrum?,
MPH; Brian W Pence®, PhD; Giang M Le*, PhD; Minh X Nguyen®, PhD; Dixon Chibanda®’, PhD; Ruth Verhey®,
PhD; Vivian F Go®, PhD; Hien T Ho®, PhD; Bradley N Gaynes'®, MPH, MD

The University of North Carolina, Vietnam Office, Hanoi, Vietnam

2Faculty of Environmental and Occupational Health, Hanoi University of Public Health, Hanoi, Vietnam

3Department of Epidemiology, University of North Carolina, Chapel Hill, NC, United States

4Center for Research and Trai ning in HIV/AIDS, Hanoi Medical University, Hanoi, Vietnam

5Fax:ulty of Epidemiology Department, Hanoi Medical University, Hanoi, Vietnam

6Department of Community Medicine & Research Support Centre, University of Zimbabwe, Harare, Zimbabwe

’London School of Hygiene & Tropical Medicine, London, United Kingdom

8Department of Health Behavior, Gillings, School of Global Public Health, University of North Carolina, Chapel Hill, NC, United States
9Faculty of Clinical Medicine, Hanoi University of Public Health, Hanoi, Vietnam

Opepartment of Psychiatry, University of North Carolina, Chapel Hill, NC, United States

Corresponding Author:

HaV Tran, MSc, MD

The University of North Carolina

Vietnam Office

Room 407 — 408, Block A2

Van Phuc Diplomatic Compound 298 Kim Ma, BaDinh
Hanoi, 10000

Vietham

Phone: 84 24 3211 5839 ext 108

Email: vietha@live.unc.edu

Abstract

Background: The prevalence of common mental disorders (CMDs) among people living with HIV and people who inject drugs
is high worldwide and in Vietham. However, few evidence-informed CMD programsfor people living with HIV who inject drugs
have been adapted for use in Vietnam. We adapted the Friendship Bench (FB), a problem-solving therapy (PST)—based program
that was successfully implemented among patientswith CMDsin primary health settingsin Zimbabwe and Malawi for use among
people living with HIV on methadone maintenance treatment (MMT) with CMDs in Hanoi, Vietnam.

Objective: Thisstudy aimed to describe the adaptation process with adetailed presentation of 4 phases from thethird (adaptation)
to the sixth (integration) of the Assessment-Decision-Adaptation-Production-Topical Experts-Integration-Training-Testing
(ADAPT-ITT) framework.

Methods: The adaptation phase followed a qualitative study design to explore symptoms of CMDs, facilitators, and barriers to
conducting FB for people living with HIV on MMT in Vietham, and patient, provider, and caretaker concerns about FB. In the
production phase, we revised the original program manual and devel oped illustrated PST cases. In thetopical expert and integration
phases, 2 investigators (BNG and BWP) and 3 subject matter experts (RV, DC, and GML) reviewed the manual, with reviewer
commentsincorporated in the final, revised manual to be used in the training. The draft program will be used in the training and
testing phases.

Results. The study was methodologically aligned with the ADAPT-ITT goals as we chose a proven, effective program for
adaptation. Insights from the adaptation phase addressed the who, where, when, and how of FB program implementation in the
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MMT clinics. The ADAPT-ITT framework guided the appropriate adaptation of the program manual while maintaining the core
components of the PST of the original program throughout counseling techniquesin all program sessions. The deliverable of this
study was an adapted FB manual to be used for training and piloting to make afinal program manual.

Conclusions: This study successfully illustrated the process of operationalizing the ADAPT-ITT framework to adapt a mental
health program in Vietnam. This study selected and culturally adapted an evidence-informed PST program to improve CMDs
among people living with HIV on MMT in Vietnam. This adapted program has the potential to effectively address CMDs among

people living with HIV on MMT in Vietnam.
Trial Registration:

(IMIR Form Res 2022;6(7):€37211) doi:10.2196/37211

Clinical Trials.gov NCT04790201; https://clinicaltrials.gov/ct2/show/NCT04790201
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Introduction

Injection drug use is the main cause of the HIV epidemic in
Vietnam, resulting in ahigh HIV prevalence among people who
inject drugs, 15% in 2017 [1] and 12.7% in 2020 [2].
Antiretroviral therapy (ART) and methadone maintenance
treatment (MMT) have been implemented in Vietnam since
2004 and 2008, respectively, and people living with HIV who
inject drugs are commonly treated with simultaneous ART and
MMT [3,4]. HIV and drug addiction are chronic stressors on
mental health, and when combined with many other barriers
related to HIV and drug addiction such as stigma and
discrimination, the prevalence of common mental disorders
(CMDs) among people living with HIV who inject drugs is
higher than in the general population [5,6]. CMD isacollective
term that refers to a range of depressive, anxiety, and
stress-related disorders [7]. Depression is characterized by
sadness, |ow self-esteem, tiredness, lack of concentration, lack
of interest, and sleeping difficulties. Anxiety disordersrefer to
the feeling of anxiety, fear, panic including posttraumatic
disorder, and social anxiety [7]. Stressisa state of physical and
emotional tension caused by reactionsto stressful stimuli from
life and the environment [8]. The prevalence of depression and
anxiety disorder among MMT clients in China in 2017 was
12.8% and 19.5% [9], compared with only 4.4% and 3.6% in
the general population in 2015, respectively [7]. In a study by
Levintow et al [10], people living with HIV who inject drugs
in North Vietham had a mild depression rate of 25% and
moderate depression rate of 44%. Mughal et al [11] reported
that people living with HIV on MMT in Hanoi had CMDs of
depression and anxiety and posttrauma stress rate of 17% [11].
Prior research has demonstrated the effectiveness of behavioral
and mental health programs among peoplelivingwith HIV [12],
including an evidence-informed program (EIP) to decrease
levels of distress among people living with HIV in Thai Lan
[13], an adapted life step intervention to effectively improve
depression among people living with HIV in Zimbabwe [14],
and an adapted CMD program for people living with HIV
proved effectivein 2020 in Malawi [15]. In Vietnam, we found
evidence that family group counseling improved depression
symptoms among people who inject drugsin 2017 [16]. Other
studies have also recommended the need for CMD programs
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for people who inject drugs in Vietnam [17]. Problematically,
there have been no mental health programs for this population
and setting.

Friendship Bench (FB), developed by Chibanda Dixon in 2006
[18], isabrief evidence-informed psychological program using
problem-solving therapy (PST) and implemented by lay
counselors. More than 50,000 people have received counseling
inthe FB program, making it the largest mental health program
integrated into primary health care in Africa, supported by the
government and the Ministry of Health of Zimbabwe [18]. FB
has been validated through a clinical trial to reduce CMDs
among community membersin Zimbabwe. Inthisstudy, people
receiving FB sessions had lower depression and anxiety scores
on the Shona Symptoms Questionnaire (SSQ-14) than those
who did not receive FB sessions (3.81 and 8.90, respectively).
Moreover, the percentage of peoplein theintervention armwho
had depression symptoms on the Patient Heal th Questionnaire-9
was|ower than that in the control arm (13.7% in theintervention
arm compared with 49.9% in the control arm) [19]. FB was
used in the provision of ART adherence and depression
counseling sessions to people living with HIV in Malawi. A
total of 501 people living with HIV who had just started ART
and had mild depression (Patient Health Questionnaire-9 scores
from 5 to 9) were randomized into 2 groups:. the intervention
group and the control group. The study indicated that people
living with HIV in the intervention group had a higher rate of
adherenceto ART than thosein the control group [15]. Recently,
FB had been adapted to reduce depression and anxiety among
people living with HIV adolescents in a clinical tria in
Zimbabwe. The study of this adaptation is ongoing [20]. FB is
also currently being adapted for use among people living with
HIV who are pregnant in Malawi [21].

FB consists of up to 6 structured 45-minute sessions, and it has
been effective in treating CMDs among community members
in Zimbabwe [19,22]. The sessions were conducted outside of
the primary clinics. Each session followed a PST approach and
included steps to determine a manageable problem, choose a
problem to solve, make a plan to solve the problem, create a
follow-up of plan implementation, and encourage work on new
problems. After completing an individual session, participants
areinvited to take part in group activities, where people facing
similar life challenges share their stories, spend time together,
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and work onincome-generating activities[22]. Theoriginal FB
manual has 23 chapters, covering the topics of counseling
techniques and session structure, core competencies of
counselors, mental illness, HIV and mental health, substance
use disorders (SUD), and PST. However, to implement this
program for a new population, we first simplified and
restructured the program to meet local norms [23], the new
target population, and the new study settings [24] via the
Assessment-Decision-Adaptation-Production-Topical
Experts-Integration-Training-Testing (ADAPT-ITT) model
[25].

The adaptation method ADAPT-ITT of the Centersfor Disease
Control and Prevention (CDC) was developed by Wingood and
DiClemente in 2008 as a framework to guide the adaptation of
aproven EIPto the specific goal s and study participants of HIV
prevention[25]. The ADAPT-ITT model has been used to adapt
HIV prevention EIP for HIV key populations such as African
American couplesin the United States [26], people living with
HIV in Zimbabwe [27], African American women in the United
States [28], and men who have sex with men in Thailand [29]
and to address mental and sexual health for young peopleliving
with HIV in sub-Saharan Africa[30].

This study is nested within the parent study “Adaptation of the
Friendship Bench counseling programme to improve mental
health and HIV care engagement outcomes among peopleliving
with HIV who inject drugs in Vietnam,” which aimed to test
the feasibility, acceptability, and fidelity of the adapted FB in
Vietnam [31]. Thispaper describesthe process of FB adaptation
to address CMDs among people living with HIV on MMT in
some MMT clinicsin Hanoi, Vietnam, in 2021, in preparation
for a randomized controlled trial (RCT) following the
ADAPT-ITT framework and specifically focuses on
ADAPT-ITT phases 3 to 6.

Methods

Overview

The ADAPT-ITT model [25] comprises 8 sequential phases.
Phase 1, the assessment, was conducted in a previous study
[17]. Phase 2, the decision, was conducted by the parent study
[31]. This paper describes in detail from the third to the sixth
phases of the model: phase 3 (adaptation), phase 4 (production),
phase 5 (topical experts), and phase 6 (integration). Phase 7
(training) and phase 8 (testing) will be presented in future
papers.

Phase 1: Assessment

This phase involved needs assessment of people living with
HIV on MMT for reduction in CMDs. The study conducted 28
in-depth interviews (IDIs) with people living with HIV who
inject drugs (n=16, 57%), HIV and MMT providers(n=8, 29%),
and health care providers (n=4, 14%) in private clinic roomsin
Hanoi, Vietham in May 2018.

Results of the study showed that both health care providers and
people living with HIVV who inject drugs believed that people
living with HIV who inject drugs were particularly susceptible
to CMDs, especially depression, and had ahigh need for mental
health treatment. The study also recommended integrating
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mental heath careinto MMT clinics to increase mental health
access to people living with HIV on MMT [17].

Phase 2: Decision

This phase involved reviewing evidence-informed CMD
programs and deciding which EIP to select for the new target
population. Few programs addressing CMDs for people living
with HIV exist in low- and middle-income countries, which
have limited mental health resources. One of the few
evidence-informed CMD counseling programs is the “FB”
model, which has extensive validation in low- and
middle-income countries [19]. FB helped to reduce CMDs,
which was the aim of this study. In addition, FB has also been
adapted for people living with HIV in Zimbabwe and Malawi
[15,20,21] and may be suitable for people living with HIV on
MMT in Vietnam.

Phase 3: Adaptation

In phase 3, stakeholders including people living with HIV on
MMT, their family members, and health care providersreviewed
the original FB content and implementation methods to answer
guestions related to who, when, where, and how to deliver FB
in Vietnam for appropriate implementation in MMT clinics.
The study conducted IDIs with 12 people living with HIV on
MMT, 5 family members and caretakers of the patients, and 4
clinic directors. In al, 2 focus group discussions (FGDs) were
conducted with MMT health care providers (each group had 5

people).

Inclusion criteriafor patientswere being aged =18 years, willing
to participate in the study, and having at least one of the
symptoms:. depression, anxiety, stress disorders asindicated by
the Depression, Anxiety, and Stress Scale-21 items (DA SS-21),
consisting of 21 questions and 3 items measuring levels of the
emotional states of depression, anxiety, and stress. The DASS-21
is based on a dimensional conception of depression, anxiety,
and stress as part of the full human experience rather than the
categorical approach of either having a disorder or not (as used
in the Diagnostic and Statistical Manual of Mental Disorders
or International Classification of Diseases) [32]. Although FB
was initially tested using the SSQ-14 to screen for CMDs, this
tool has not been validated in Vietnam. The DASS-21, however,
has been validated in this setting. Originally developed by
Lovibond [32] in Australia in 1983 and tested to screen for
CMDsin the community, the DASS-21 has been trand ated and
successfully validated for a variety of study participants in
Vietnam, including adolescents [33], rural women [34], health
care workers [35], and people living with HIV on MMT [17].
The DASS-21 isaligned with the SSQ-14 in terms of screening
CMDs, including depression and anxiety disordersin the general
population, but isdistinguished by having astressdisorder scale.
Thus, the study team chose the DASS-21 as aresearch tool, as
it hasthe advantages of validity in this population, brevity, ease
of implementation, and measurement of depression, anxiety
disorder, and stress disorder rel evant to the purpose of the study.
The study will aso use suicide risk assessment that was
effectively used in the HPTNO74 study for people living with
HIV who inject drugsin Vietnam [36].
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Inclusion CMDs scoreswere at |east amoderate level in which
depression subscal e score was =14, anxiety subscale score was
=10, and stress subscal e score was >19. People who were aged
<18 years, did not meet the DASS-21 moderate score, had
cognitive impairments, or had suicidal thoughts (exclusion,
therefore, included referral for standard clinical follow-up care)
were excluded from the study. Patients who met the inclusion
criteria were invited to participate in an IDI. Family members
and caretakers were the patients parents, spouses, or main
caretakerswho already knew the patients' HIV and MMT status
and who wereintroduced by the patients. Only family members
and caretakers who had patients’ consent to approach and who
already knew the patients HIV and MMT status were invited
for IDIs. The inclusion criteria for health care providers were
having at least two years of counseling and clinical experience
with people living with HIV and people who inject drugs.

IDI and FGD guides were developed in English in accordance
with previous FB interviews and the objectives of this study.
Theinterview guides were reviewed for linguistic and cultural
appropriateness. The guides were translated into Viethamese,
discussed, and revised by the research team, who had knowledge
and experience on the study topic and participants. The guides
were piloted among 5 patients who met the study inclusion
criteria but received treatment from another MMT clinic and
did not participate in the study. The IDIs and FGDs were
facilitated in Viethamese by 2 interviewers who were trained
in qualitative research methods and had extensive experience
working with people living with HIV who inject drugs. Each
IDI had an average duration of 50 (SD 18) minutes. The average
FGD duration was 1.5 (SD 25) hours. All IDIs and FGDs were
conducted in Vietnamese, audio recorded, and transcribed
verbatim. The interview and FGD transcriptions were
deidentified and trandated into English. The analysis was
conducted according to the applied thematic analysis approach
[37]. Thematic analysis was performed using NVivo (version
12.0; QSR International). All qualitative research was guided
by the consolidated criteriafor reporting qualitative studies), a
32-item checklist [38]. Inall, 4 study memberswith experience
in qualitative data analysis were involved in the data analysis
process. The list of parent and child codes was developed and
agreed upon by the coders. Parent and child codes and
definitions were created a priori and were derived from the
interview guide and literature review. Furthermore, 20% of the
transcripts were double coded. Intercoder reliability was
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assessed after al coders coded the first 2 transcripts. A total of
2 meetings were held among the coders to discuss the coding
resultsitem by item. The official coding process began after all
4 coders agreed on the coding method and procedure. The
codebook was refined throughout the analysis process and the
findings were presented, discussed, and agreed upon by the
study team.

Phase 4: Production

In all, 3 external content experts reviewed the phase 3 results.
The origina FB manual study procedures and content were
modified according to expert comments. On the basis of the
content experts' review, the manual wastailored for use by both
health care providersand lay counsdlors. In addition, the experts
feedback informed the study team to include relevant matters
regarding injecting drugs and HIV transmission in Vietnam.
Finally, all the case studies were revised to make them suitable
for participantsin Vietnam.

Phases 5 and 6: Topical Expertsand Integration

We solicited and integrated input and feedback on thefirst draft
of the adapted FB program from 2 investigators, 2 creators of
FB, and 1 topical expert on behavioral programs for people
living with HIV and SUD from Hanoi Medica University
(HMU). This feedback informed the development of the next
draft of the FB manual. Culturally, Viethamese illustrations
were designed to replace Zimbabwean illustrations and were
added to the second manual draft in English. A total of 2
trangators of the study team had experience with people living
with HIV who inject drugs and mental health and were
responsible for tranglating the second draft. The Vietnamese
topical expert revised the translated draft to ensure conceptual
equivalency. The team then revised the trandlation again and
agreed on the second FB manual version.

Phases 7 and 8: Training and Testing

Using the second adapted version, the creators of FB led a
Training of Trainers session for 6 study team members in
Vietnam and 3 people from HMU via a 5-day virtual training
course. Trainers in Vietham then provided in-person 5-day
training for lay counselors and health care counselorsin MMT
clinics. The second draft was then piloted with 5 eligible patients
to further refine the session content. The process culminated in
afinal version of the adapted FB manual 