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Abstract

Background: Digita applications are commonly used to support mental health and well-being. However, successfully retaining
and engaging users to complete digital interventions is challenging, and comorbidities such as chronic pain further reduce user
engagement. Digital conversational agents (CAs) may improve user engagement by applying engagement principles that have
been implemented within in-person care settings.

Objective: To evaluate user retention and engagement with an artificial intelligence-led digital mental health app (Wysa for
Chronic Pain) that is customized for individuals managing mental health symptoms and coexisting chronic pain.

Methods: Inthisancillary survival analysis of aclinical trial, participants included 51 adults who presented to a tertiary care
center for chronic musculoskeletal pain, who endorsed coexisting symptoms of depression or anxiety (Patient-Reported Outcomes
Measurement Information System score of =55 for depression or anxiety), and initiated onboarding to an 8-week subscription of
Wysa for Chronic Pain. The study outcomes were user retention, defined as revisiting the app each week and on the last day of
engagement, and user engagement, defined by the number of sessions the user completed.

Results. Users engaged in a cumulative mean of 33.3 sessions during the 8-week study period. The survival analysis depicted
amedian user retention period (i.e., time to complete disengagement) of 51 days, with the usage of a morning check-in feature
having a significant relationship with alonger retention period (P=.001).

Conclusions: Our findings suggest that user retention and engagement with a CBT-based CA built for users with chronic pain
is higher than standard industry metrics. These results have clear implications for addressing issues of suboptimal engagement
of digital health interventions and improving access to care for chronic pain. Future work should use these findingsto inform the
design of evidence-based interventions for individual s with chronic pain and to enhance user retention and engagement of digital
health interventions more broadly.

Trial Registration: Clinical Trials.gov NCT04640090; https://clinicaltrials.gov/ct2/show/NCT04640090
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Introduction

Digital health interventions offer an opportunity to reduce health
care barriers for individuals with chronic pain by increasing
accessibility and decreasing cost- and time-related barriers to
care [1,2]. They offer the ability for patients to engage in care
at the convenience of their own space and time, outside the
resource constraints of specialized care [3]. There are several
digital intervention delivery vehicles (e.g., internet-based
interventions and health-related mobile apps), and most are
based on a self-guided approach. Research supportsthe efficacy
of self-guided digital psychosocial interventions such as
cognitive behavior therapy (CBT) in improving impairment
from chronic pain in adults [4-6]. However, the effectiveness
of self-guided digital interventions still suffers from low
retention and engagement rates [7,8].

Engagement refers to the extent of usage and the perceived
desire to use the digital intervention over a prolonged time
period [9]. Retention with a digital intervention refers to the
proportion of users who remain active with the intervention
during a specified time frame [10,11]. Top-performing health
apps have an average 30-day retention rate of only 15% [12].
Furthermore, people with chronic illness such as chronic pain
are almost twice as likely to drop out from self-guided digital
interventionswhen compared to traditional, guided interventions
[6]. Lack of engagement is associated with low adherence to
interventions and high dropout rates [13,14]. Understanding
and achieving high levels of retention and engagement with
digital interventions for people with chronic illness, such as
chronic pain, may lead to improved intervention effectiveness.

Key factors that support engagement and retention within
in-person clinical care settings include patient-clinician
agreement, patients' perception of listening and empathy by
clinicians, collaborative learning mechanisms for patients, and
reminder systems [15]. Artificial intelligence (Al)-led
conversational agents (CAs) apply these principles to deliver
therapeutic content through interactive media such as
conversations and stories.

The purpose of this study was to examine user retention and
engagement with Wysa for Chronic Pain—a digital CA based
on CBT principles—that is designed to improve general
well-being among people with chronic pain.

Methods

Study Design and Participant Recruitment

Thisisan ancillary analysisof apilot clinical trial that examined
the feasibility of delivering adigital mental health intervention
within the setting of an outpatient clinic visit for the
management of chronic pain. As such, participant recruitment
and €dligibility criteria have previously been described in the
pilot study [16].

In brief, participants were recruited between December 2020
and July 2021 from a US tertiary care orthopedic clinic that
specializesin the management of chronic musculoskeletal pain.
To be eligible, patients had to be 18 years or older and screen
positively for symptoms of depression or anxiety by scoring 55
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or greater on the Patient-Reported Outcomes Measurement
Information System measuresfor depression or anxiety. Patients
who were actively planning to start in-person mental health
treatment and those without access to a mobile device were
excluded from the study.

Participantswere recruited in person by astudy coordinator and
were offered 8 weeks of complimentary access to the digital
intervention (Wysafor Chronic Pain). After providing informed
consent, they were given a unique code to access Wysa for
Chronic Pain on any Android or iOS phone. Once the code was
redeemed, an in-app consent screen appeared before app
onboarding began. Throughout the study, no email or phone
reminders were sent by the study team outside the app
environment for the purposes of app retention or engagement.

Ethical Consider ations

The pilot feasibility study received approval from the
Washington University institutional review board prior to
participant recruitment (202005219), and the study was
registered on Clinical Trials.gov (NCT04640090).

Intervention: Wysa for Chronic Pain

The Wysa for Chronic Pain digital health app is a novel
intervention that was specifically developed for people with
mental health concerns and coexisting chronic pain. It uses an
Al-based digital conversational agent that acts as a supportive
companion for users, and it a so includes human “ coaches’ with
master’s degreesin counseling, who support usersin identifying
appropriate therapeutic interventions.

Wysa for Chronic Pain uses CBT principles in the app design
and within digital and human conversations. A recurring and
key feature of the app is morning and evening conversations
(“check-ins”) with the CA (Figure 1), which occur at times
chosen by the user. These conversations use behavioral
activation principles.

During the morning check-ins, users report their mood on a
visual analog scale and commit to engaging in an activity that
day that brings them joy. Based on users' responses, the CA
suggests interventions within the app to facilitate pain
acceptance and cognitive restructuring. The evening check-ins
consist of mood monitoring, and a check on the completion of
the planned activity. Based on users’ responses, the CA suggests
additional interventions as appropriate and completes the
check-in with offering users a bedtime meditation to assist with
faling asleep.

The app's engagement framework primarily rested upon
notifications. The timing for the notifications would be chosen
by the users, and the app would send these twice a day for the
morning and evening check-ins. These would be displayed in
the phone notification window, and would bring the user back
to the app. Once within the app, the check-in would begin the
designed structured intervention. Each week’s efforts would
also be encouraged with a weekly report that offered insights
and a new tool pack and further guided with a visual roadmap
that would outline the path ahead.
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It was hypothesized that a consistent and reliable structure that
offered scheduled rewardswould lead to greater app engagement

Figure 1. The conversational agent asks the user for a check-in time.
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and retention, along with efficacy.

kO 4 65%

Over the next few weeks, we'll plan
to do one thing everyday that brings

you a sense of joy.

In the evenings, we'll reflect on
the day and prepare for the night

together.

What would be a good time to talk in

the evenings?

You can say something like 6pm or
8:30pm.

Qkay, | got 7:00 pm. Is that alright?

You're all set, C! %"

M easures

All engagement and retention datawere collected automatically
via the app’s usage log. To maintain user anonymity and be
consistent with Wysa for Chronic Pain’s confidentiality
protocols, demographic data and personally identifiable
information were not collected within the app. App sessions
were only counted toward engagement and retention if a user
completed a conversation with the CA, conversation with the
human coach, or an intervention exercise within the app. Passive
events, such as opening the app or an element within the app,
were not counted.

Engagement metrics included the number of sessions a user
completed within (1) each week and (2) during the entire 8-week
study period. Retention metrics included the following: (1)
retention duration (i.e., users’ last day of engagement with the
app during the 8-week study period) and (2) weekly app usage
(i.e., interaction with the app at least once each week).

Analysis
Continuous data were summarized as mean (SD) values and
categorical dataas n (%) values.

Previous studies have shown that quantifying user retention of
an app using survival analysisisfeasible. For survival analysis
in this trial, the event of interest was defined as complete
disengagement (i.e., the day after which a user did not return
to the app within the study period). Users whose last day of
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engagement was after the last day of the study period were
right-censored. To minimize blinding to the extent of full
engagement in the study period, the Spearman and Kendall rank
correlation coefficients were calculated between the total days
of engagement and the last day of retention.

Kaplan-Meier nonparametric estimatorsfor computing retention
over time and the Cox proportional hazards model were used
to understand the impact of morning and evening check-in
notifications on user retention over the study period. All analyses
included only the prespecified 8-week study period even though
users could continue engaging with the app after the conclusion
of the study. Data cleaning was performed using Python (version
3.6; Python Software Foundation), and all statistical analyses
were performed using R (version 4.1.2; The R Foundation).

Results

Of the 51 study participants who redeemed an app code for the
trial, 49 (96%) onboarded successfully to the app.

App Engagement

Users engaged in amean of 4.0 (SD 0.9) sessions per week and
amean of 33.3 (SD 42) total sessions during the 8-week study
period. When categorized by the type of intervention each tool
delivers, the most frequently used interventions were the
following: Thought Recording (19.7%), Pain Acceptance (16%),
and Sleep Meditations (14.9%) (Table 1).
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Table 1. The most frequently used interventions in Wysa for Chronic Pain.

Intervention Usage, %
Thought Recording 19.7
Pain Acceptance 16.0
Sleep Meditation 149
Mindfulness 104
Anxiety Management 9.8
Gratitude 81
Motivational Stories 7.3
Calming Exercises 6.5
Social Support 20
Grounding 1.4

. with the app after completion of the prespecified 8-week study
App Retention period. A strong correlation was found between users' total
Themedian user (N=49) retention period (i.e., timetocomplete  number of days engaged with the app and their last day of
disengagement) was 51 days (95% CI 33-53 days) (Figure 2).  retention (Spearman p=0.82, P<.001; Kendall 1=0.68, P<.001).
The retention rate at 30 days (1 month) was 70%, and 20% of  Usage of the morning check-in was associated with a longer
users were right-censored, indicating they were still engaging  retention period (hazard ratio=0.89, P=.001) (Table 2).

Figure2. Kaplan-Meier survival curve modeling user retention in the Wysafor Chronic Pain app during the 8-week study period. Dashed linesrepresent
95% Cls of the survival curve. Model concordance=0.829 (SE 0.045, P=.001 on the Wald test).
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Table 2. Cox proportional hazards model to explore the impact of engaging with morning and evening check-ins on user retention.

Variable Hazard ratio SE P value
Morning check-in 0.894 0.035 0012
Evening check-in 0.987 0.024 .59

agtatistically significant.
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Discussion

Principal Findings

This study aimed to examine levels of app retention and
engagement with Wysa for Chronic Pain, when used by
participants managing chronic pain. The app evaluated was an
Al-led mental health app (Wysafor Chronic Pain), which used
proven in-person health care techniques to improve app
engagement. The pilot study that used thisintervention hasalso
examined the app’s clinical efficacy while sustaining this
engagement [16]. In previous studies on digita health
interventions, most participants disengaged within thefirst week
of the study, with average retention periods between 4 and 16
days [17,18]. In comparison, over 50% of users in this study
continued returning to the app each week, and the median user
retention period was 51 days.

These high rates of engagement and retention suggest that the
participants found the app features and interventions helpful
and meaningful to their everyday challenges[8]. Thereisalarge
body of research examining predictors of user engagement with
digital health interventions. The literature indicates that the
inclusion of behavior change techniques (e.g., self-monitoring
and goal setting) [19,20] and coping strategies (e.g., mindfulness
and meditation) [12] isimportant for the uptake and engagement
with digital health interventions. Consistent with thiswork, our
intervention included behavioral activation principles and
meditation to support users. Another review based on
experiential and behavioral perspectivesidentified content (e.g.,
behavior change techniques, social support, and reminders) and
content delivery (e.g., professional support, personalization,
and aesthetic features) askey factorsthat may affect engagement
with digital healthinterventions[9]. In line with these findings,
our intervention included morning and evening check-ins and
personalization of content. Users received customizable
notification-type reminders—a feature that has been identified
as useful for engagement with digital health interventions
[21,22].

Additionally, arecent study found that relational factors predict
user engagement with mobile health interventions[23]. The CA
inour study used machine learning and Al methodsto simulate
human-like behaviors and support [10,24]. Considering this,
users may have developed a relational connection or a
therapeutic alliance with the CA. For example, a recent study
demonstrated that Wysa for Chronic Pain users' therapeutic
alliance scoreswere comparableto ratingsfrom previous studies
on dliancein human-delivered face-to-face psychotherapy with
clinical populations [25].

Sinhaet al

Our achievement of high user retention and engagement with
aCA-based, pain-customized, digital mental health intervention
has clear implications for addressing issues of suboptimal
engagement with digital health interventions and of improving
access to care for chronic pain. Research indicates that people
with chronic pain are ailmost twice as likely to drop out from
self-guided digital interventions when compared to traditional,
guided interventions[21]. Despitethis, the present trial achieved
high levels of retention and engagement among a sample of
individuals with chronic pain. Based on the literature
highlighting practical strategiesand recommendationsto tackle
issuesrelated to user attritionin digital health interventions, we
incorporated behavior change techniques, coping strategies, and
morning and evening check-ins. From our results, itisclear this
combination of engagement strategies and therapeutic content
has the potential to retain and engage users, which may be
related to the enhanced effectiveness of theintervention. Future
work should use these findings to inform the design of
evidence-based interventions for individuals with chronic pain
and to enhance user retention and engagement of digital health
interventions more broadly.

Limitations

The key limitations of this study are its small sample size, the
lack of demographic analysis (which reducesinformation about
the retained users), and the limited generalizability. The event
of interest within the survival analysis(i.e., defined as complete
disengagement) partially blinded the data to the number of
breaks until the last day of engagement. With a larger sample
size, amoregranular analysis could evaluate each streak within
the data set, leading up to the last day of engagement.
Additionally, there was no comparison group, which reduced
the ability to establish causdlity for the possible factors
responsible for engagement and retention.

Given the promising results, future research should be
undertaken with alarger sample size and comparative groups.
It should also be determined if these results can be replicated
with popul ations managing other health conditions and for users
who were not initially introduced to the app through amedical
clinic setting.

Conclusions

This study highlights the ability to attain high retention and
engagement with amental health app that usesadigital CA and
established behavioral paradigmsthat improve engagement with
in-person therapy, specifically to deliver CBT to people with
mental health concerns and coexisting chronic pain.

Authors Contributions

CS conceptualized the ancillary analysis and contributed to the writing of the manuscript. AL C reviewed the dataand contributed
to the final manuscript. MK contributed to the statistical methods and analysis of the study.

Conflictsof Interest

CSand MK arereported as being employees of Wysalnc and owning equity in the company. AL C declares no conflicts of interest
related to the study and is funded by the National Institutes of Health and the National Institute of Arthritis and Muscul oskel etal
and Skin Diseases (K23AR074520) and the Doris Duke Charitable Foundation. The pilot clinical trial wasfunded by aWashington

https://formative.jmir.org/2022/5/€37302

JMIR Form Res 2022 | vol. 6 | iss. 5| €37302 | p. 5
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH Sinhaet al

University/BJC HealthCare Big Ideas innovation grant. Of note, the pilot clinical trial was conducted by AL C, and prespecified
results were reported independent of input from Wysa Inc. This manuscript describes an ancillary analysis of data that were
collected during the conduct of the pilot clinical trial.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Keogh E. Developments in the use of e-health for chronic pain management. Pain Manag 2013 Jan;3(1):27-33. [doi:
10.2217/pmt.12.70] [Medline: 24645929]

McGeary DD, McGeary CA, Gatchel RJ. A comprehensive review of telehealth for pain management: where we are and
the way ahead. Pain Pract 2012 Sep;12(7):570-577. [doi: 10.1111/j.1533-2500.2012.00534.X] [Medline: 22303839]
KareklaM, Kasinopoulos O, Neto DD, Ebert DD, Van Daele T, Nordgreen T, et a. Best Practices and Recommendations
for Digital Interventions to Improve Engagement and Adherence in Chronic IlIness Sufferers. Eur Psychol 2019
Jan;24(1):49-67. [doi: 10.1027/1016-9040/a000349]

Eccleston C, Fisher E, Craig L, Duggan GB, Rosser BA, Keogh E. Psychological therapies (Internet-delivered) for the
management of chronic pain in adults. Cochrane Database Syst Rev 2014 Feb 26(2):CD010152 [FREE Full text] [doi:
10.1002/14651858.CD010152.pub?] [Medline: 24574082]

Keogh E, Rosser BA, Eccleston C. e-Health and chronic pain management: current status and devel opments. Pain 2010
Oct;151(1):18-21. [doi: 10.1016/j.pain.2010.07.014] [Medline: 20674174]

Macea DD, Gajos K, DagliaCalil YA, Fregni F. The efficacy of Web-based cognitive behavioral interventions for chronic
pain: asystematic review and meta-analysis. JPain 2010 Oct;11(10):917-929. [doi: 10.1016/j.jpain.2010.06.005] [Medline:
20650691]

Kelders SM, Kok RN, Ossebaard HC, Van Gemert-Pijnen JEWC. Persuasive system design does matter: a systematic
review of adherence to web-based interventions. JMed Internet Res 2012 Nov 14;14(6):€152 [FREE Full text] [doi:
10.2196/jmir.2104] [Medline: 23151820]

Eysenbach G. Thelaw of attrition. JMed Internet Res 2005 Mar 31;7(1):e11 [FREE Full text] [doi: 10.2196/jmir.7.1.e11]
[Medline: 15829473]

Perski O, Blandford A, West R, Michie S. Conceptualising engagement with digital behaviour change interventions: a
systematic review using principles from critical interpretive synthesis. Transl Behav Med 2017 Jun;7(2):254-267 [FREE
Full text] [doi: 10.1007/s13142-016-0453-1] [Medline: 27966189]

Ramesh K, Ravishankaran S, Joshi A, Chandrasekaran K. A Survey of Design Techniquesfor Conversational Agents. 2017
Oct 11 Presented at: International Conference on Information, Communication and Computing Technology; May 13, 2017;
New Delhi. [doi: 10.1007/978-981-10-6544-6_31]

Payne HE, Lister C, West JH, Bernhardt JM. Behavioral functionality of mobile apps in health interventions: a systematic
review of the literature. IMIR Mhealth Uhealth 2015 Feb 26;3(1):e20 [FREE Full text] [doi: 10.2196/mhealth.3335]
[Medline: 25803705]

Baumel A, Muench F, Edan S, Kane JM. Objective User Engagement With Mental Health Apps. Systematic Search and
Panel-Based Usage Analysis. JMed Internet Res 2019 Sep 25;21(9):e14567 [FREE Full text] [doi: 10.2196/14567] [Medline:
31573916]

Carlbring P, Westling BE, Ljungstrand P, Ekselius L, Andersson G. Treatment of panic disorder viathe internet: A
randomized trial of a self-help program. Behav Ther 2001;32(4):751-764. [doi: 10.1016/S0005-7894(01)80019-8]
Christensen H, Griffiths KM, Korten A. Web-based cognitive behavior therapy: analysis of site usage and changesin
depression and anxiety scores. JMed Internet Res 2002;4(1):e3 [FREE Full text] [doi: 10.2196/jmir.4.1.e3] [Medline:
11956035]

Bakken S, Holzemer WL, Brown M, Powell-Cope GM, Turner JG, Inouye J, et al. Relationships between perception of
engagement with health care provider and demographic characteristics, health status, and adherence to therapeutic regimen
in personswith HIV/AIDS. AIDS Patient Care STDS 2000 Apr;14(4):189-197. [doi: 10.1089/108729100317795] [Medline:
10806637]

Leo AJ, Schuelke MJ, Hunt DM, Metzler JP, Miller JP, Aredn PA, et al. A Digital Mental Health Intervention in an
Orthopedic Setting for Patients With Symptoms of Depression and/or Anxiety: Feasibility Prospective Cohort Study. IMIR
Form Res 2022 Feb 21;6(2):e34889 [FREE Full text] [doi: 10.2196/34889] [Medline: 35039278]

Adjust Global App Trends 2019: Discover the latest app industry trends. Adjust GmbH. URL: https://www.adjust.com/
resources/ebooks/adj ust-gl obal -app-trends-report-2019/ [accessed 2022-02-19]

Pratap A, Neto EC, Snyder P, Stepnowsky C, Elhadad N, Grant D, et al. Indicators of retention in remote digital health
studies: a cross-study evaluation of 100,000 participants. NPJ Digit Med 2020;3:21 [FREE Full text] [doi:
10.1038/s41746-020-0224-8] [Medline: 32128451]

Crane D, Garnett C, Brown J, West R, Michie S. Behavior change techniquesin popular acohol reduction apps: content
analysis. JMed Internet Res 2015 May 14;17(5):e118 [FREE Full text] [doi: 10.2196/jmir.4060] [Medline: 25977135]
Lyzwinski LN, Caffery LJ, Bambling M, Edirippulige S. Consumer perspectives on mHealth for weight loss: areview of
qualitative studies. J Telemed Telecare 2018 May;24(4):290-302. [doi: 10.1177/1357633X 17692722] [Medline: 28181859]

https:/formative.jmir.org/2022/5/€37302 JMIR Form Res 2022 | vol. 6 | iss. 5| €37302 | p. 6

(page number not for citation purposes)


http://dx.doi.org/10.2217/pmt.12.70
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24645929&dopt=Abstract
http://dx.doi.org/10.1111/j.1533-2500.2012.00534.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22303839&dopt=Abstract
http://dx.doi.org/10.1027/1016-9040/a000349
http://europepmc.org/abstract/MED/24574082
http://dx.doi.org/10.1002/14651858.CD010152.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24574082&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2010.07.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20674174&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2010.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20650691&dopt=Abstract
https://www.jmir.org/2012/6/e152/
http://dx.doi.org/10.2196/jmir.2104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23151820&dopt=Abstract
https://www.jmir.org/2005/1/e11/
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
http://europepmc.org/abstract/MED/27966189
http://europepmc.org/abstract/MED/27966189
http://dx.doi.org/10.1007/s13142-016-0453-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27966189&dopt=Abstract
http://dx.doi.org/10.1007/978-981-10-6544-6_31
https://mhealth.jmir.org/2015/1/e20/
http://dx.doi.org/10.2196/mhealth.3335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803705&dopt=Abstract
https://www.jmir.org/2019/9/e14567/
http://dx.doi.org/10.2196/14567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31573916&dopt=Abstract
http://dx.doi.org/10.1016/S0005-7894(01)80019-8
https://www.jmir.org/2002/1/e3/
http://dx.doi.org/10.2196/jmir.4.1.e3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11956035&dopt=Abstract
http://dx.doi.org/10.1089/108729100317795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10806637&dopt=Abstract
https://formative.jmir.org/2022/2/e34889/
http://dx.doi.org/10.2196/34889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35039278&dopt=Abstract
https://www.adjust.com/resources/ebooks/adjust-global-app-trends-report-2019/
https://www.adjust.com/resources/ebooks/adjust-global-app-trends-report-2019/
https://doi.org/10.1038/s41746-020-0224-8
http://dx.doi.org/10.1038/s41746-020-0224-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32128451&dopt=Abstract
https://www.jmir.org/2015/5/e118/
http://dx.doi.org/10.2196/jmir.4060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25977135&dopt=Abstract
http://dx.doi.org/10.1177/1357633X17692722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28181859&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Sinhaet al

21.

22.

23.

24,

25.

Szinay D, Perski O, Jones A, Chadborn T, Brown J, Naughton F. Perceptions of Factors Influencing Engagement With
Health and Well-being Apps in the United Kingdom: Qualitative Interview Study. IMIR Mhealth Uhealth 2021 Dec
16;9(12):€29098 [FREE Full text] [doi: 10.2196/29098] [Medline: 34927597]

Szinay D, Jones A, Chadborn T, Brown J, Naughton F. Influences on the Uptake of and Engagement With Health and
Well-Being Smartphone Apps: Systematic Review. JMed Internet Res 2020 May 29;22(5):e17572 [EREE Full text] [doi:
10.2196/17572] [Medline: 32348255]

Baumel A, Kane JM. Examining Predictors of Real-World User Engagement with Self-Guided eHealth Interventions:
Analysis of Mobile Apps and Websites Using a Novel Dataset. J Med Internet Res 2018 Dec 14;20(12):€11491 [FREE
Full text] [doi: 10.2196/11491] [Medline: 30552077]

Laranjo L, Dunn AG, Tong HL, Kocaballi AB, Chen J, Bashir R, et al. Conversational agents in healthcare: a systematic
review. JAm Med Inform Assoc 2018 Sep 01;25(9):1248-1258 [FREE Full text] [doi: 10.1093/jamia/ocy072] [Medline:
30010941]

Beatty C, Malik T, Meheli S, Sinha C. Evaluating the Therapeutic Alliance With a Free-Text CBT Conversational Agent
(Wysa): A Mixed-Methods Study. Front Digit Health 2022;4:847991 [FREE Full text] [doi: 10.3389/fdgth.2022.847991]
[Medline: 35480848]

Abbreviations

Al: artificial intelligence
CA: conversational agent
CBT: cognitive behavior therapy

Edited by A Mavragani; submitted 15.02.22; peer-reviewed by H Tanaka, M Brown; comments to author 09.03.22; revised version
received 25.04.22; accepted 08.05.22; published 23.05.22

Please cite as:

Snha C, Cheng AL, Kadaba M

Adherence and Engagement With a Cognitive Behavioral Therapy—Based Conversational Agent (Wysa for Chronic Pain) Among
Adults With Chronic Pain: Survival Analysis

JMIR Form Res 2022;6(5): 37302

URL: https://formative.jmir.org/2022/5/€37302

doi: 10.2196/37302

PMID: 35526201

©Chaitali Sinha, Abby L Cheng, MadhuraKadaba. Originally published in IMIR Formative Research (https://formative.jmir.org),
23.05.2022. 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, aswell asthis copyright and license information must be included.

https:/formative.jmir.org/2022/5/€37302 JMIR Form Res 2022 | vol. 6 | iss. 5| €37302 | p. 7

RenderX

(page number not for citation purposes)


https://mhealth.jmir.org/2021/12/e29098/
http://dx.doi.org/10.2196/29098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34927597&dopt=Abstract
https://www.jmir.org/2020/5/e17572/
http://dx.doi.org/10.2196/17572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32348255&dopt=Abstract
https://www.jmir.org/2018/12/e11491/
https://www.jmir.org/2018/12/e11491/
http://dx.doi.org/10.2196/11491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30552077&dopt=Abstract
http://europepmc.org/abstract/MED/30010941
http://dx.doi.org/10.1093/jamia/ocy072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30010941&dopt=Abstract
http://europepmc.org/abstract/MED/35480848
http://dx.doi.org/10.3389/fdgth.2022.847991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35480848&dopt=Abstract
https://formative.jmir.org/2022/5/e37302
http://dx.doi.org/10.2196/37302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35526201&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

