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Abstract

Background: Health promotion and growth-based interventions can effectively improve individual well-being; however,
significant gaps in access and utilization still exist.

Objective: This study aims to develop and test the effectiveness and implementation of a new, widely targeted conversational
agent prevention program (Zenny) designed to enhance well-being.

Methods: A total of 1345 individualsin the United States were recruited online and randomly assigned to either (1) aself-help
program intervention delivered via an automated conversational agent on WhatsA pp or (2) an active control group that had access
to evidence-based wellness resources avail able online. The primary outcomes were well-being (measured using the 5-item World
Health Organization Well-being Scale), psychosocial flourishing (assessed with the Flourishing Scale), and positive psychological
health (evaluated with the Mental Health Continuum-Short Form). Outcome measures were collected at baseline and again 1
month postassessment. All analyses were conducted using an intention-to-treat approach.

Results: Both groups showed significant improvements in well-being (self-help program intervention group effect size: Cohen
d=0.26, P<.001; active control group effect size: d=0.24, P<.001), psychosocial flourishing (intervention: d=0.19, P<.001; active
control; d=0.18, P<.001), and positive psychological heath (intervention: d=0.17, P=.001; active control: d=0.24, P<.001) at
postassessment. However, there were no significant differencesin effectiveness between the 2 groups (P ranged from .56 to0 .92).
As hypothesized a priori, a greater number of days spent actively engaging with the conversational agent was associated with
larger improvements in well-being at postassessment among participants in the intervention group (3=.109, P=.04).

Conclusions: Thefindingsfrom this study suggest that the free conversational agent wellness self-help program was as effective
as evidence-based web resources. Further research should explore strategies to increase participant engagement over time, as
only aportion of participants were actively involved, and higher engagement was linked to greater improvementsin well-being.
Long-term follow-up studies are also necessary to assess whether these effects remain stable over time.

Trial Registration: ClinicalTrials.gov NCT06208566; https:/clinicaltrials.gov/ct2/show/NCT06208566; OSF Registries
osf.io/ahe2r; https://doi.org/10.17605/0sf.io/ahe2r

(J Med I nternet Res 2024, 26:€53829) doi: 10.2196/53829
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Introduction

Background

Subjective well-being is relevant not only to psychological
health but also to social relationships, work productivity, job
satisfaction, and other health domains[1,2]. Fortunately, alarge
body of scientific knowledge exists on methods for promoting
subjective well-being [3]. Health promotion and growth-based
interventions can effectively enhance individuas life
satisfaction [4].

Despite the promise of these interventions, they are rarely
disseminated or implemented at the population level. This
limited reach is dueto inadequacies within health care systems,
economic barriers, perceived stigma, and low accessibility of
evidence-based health promotion tools [5,6]. A positive,
growth-based approach focused on building self-help skills,
rather than addressing problems, may help reduce stigma at the
community level. Skills essential for well-being—such as
emotion regulation, problem-solving, and other cognitive
behavioral techniques|[7,8]—can be taught early and may help
prevent mental health issues later in life.

Internet-Based or App-Based Programs

Several internet-based interventions for subjective well-being
are supported by evidence from randomized controlled trials
[9-11]. Delivering prevention programs online may help reduce
barriers such as appointment scheduling, time commitments,
travel, and intervention costs [12]. Additionally, offering these
interventions in a private, self-help format may lower the
perceived  stigma  associated  with  psychological
self-improvement. Previous research has found that chatbot
technology can be a valuable tool for reducing the stigma
associated with mental illness and improving access to mental
health resources[13]. Another common reason individualsavoid
formal services is a preference to manage their problems
independently [14]. Self-help programs offered in a self-paced
format may foster a greater sense of personal improvement.

The Next Step for Prevention

Despite their potential, many onlineinterventionsremain static
and lack personalization to address individual needs, resulting
in low dissemination and high dropout rates in trials [15,16].
Additionally, thelimited availability of free onlineinterventions
reduces their public health impact. Automated conversational
agents could provide a more tailored approach to enhance
engagement and accessibility. A growing body of research
explores conversational agent—based interventions in mental
health, utilizing diverse study designs (eg, pilot feasibility
studies, randomized controlled trials, quasi-experimental
studies), technologies (eg, conversational agents accessed
through apps, online platforms, offline computer programs,
virtual reality headsets), intervention approaches (eg, cognitive
behavioral therapy, psychoeducation), and mental health
outcomes (eg, depression, anxiety, psychologica distress,
well-being) [17-20].

One of the earliest studies in this area tested a conversational
agent named Woebot in asmall sample of students (N=70) with
elevated depressive and anxiety symptoms, yielding promising
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results[21]. Participants reported high satisfaction and showed
improvementsin depressive symptoms. However, therelevance
of large-scale prevention remains uncertain, as the sample was
selected based on elevated symptoms and consisted of a
convenience sample of university students. In recent years,
several other conversational agents targeting well-being or
related constructs have been introduced, such as Shim [22],
EMMA [23], Vivibot [24], and the 21-Day Stress Detox [25].
Similar to Woebot, their relevance and effectiveness for
universal prevention remain unclear, often due to small sample
sizes—ranging from 28 [22] to 64 participants [25]—or the lack
of control groups [26].

While there are promising conversational agent—based
interventions designed to promote mental health and well-being,
fewer studies assess their impact on well-being outcomes
compared with other mental health outcomes[20]. Furthermore,
previousreviews highlight alack of robust experimental designs,
particularly randomized controlled trials using nonclinical
samples, to demonstrate the efficacy of these conversational
agent interventions for mental health and well-being [17,27].
Additionally, a significant number of studies examining
conversational agents have used various psychological
interventionswithout asolid theoretical foundation [17] or lack
standardized measurement outcomes [19]. Finaly, fostering
greater interdisciplinary collaboration between computer science
and mental health disciplines may help facilitate progress in
thisarea[18].

In this study, we aimed to develop and test the effectiveness of
a new conversational agent prevention program designed to
enhance well-being and promote psychological growth. This
project focuses not only on ng the program’ s effectiveness
on well-being compared with an online active control condition
in a randomized controlled trial but also on increasing
accessibility for individuals who may benefit from such an
intervention. Thus, the study uses brief, low-burden assessments
instead of a full battery typical of psychological studies to
enhance acceptability, enrollment rates, and retention rates. We
used the RE-AIM (Reach, Effectiveness, Adoption,
Implementation, and Maintenance) implementation science
model [28] asaframework for this study. By adapting the model
for our digital intervention, we address the following
componentsin this paper: recruitment strategies, responserates,
and enrollment rates (reach); changes in outcomes
(effectiveness); and user satisfaction and
participation/engagement (implementation).

Hypotheses

« HI1. The intervention group will show significant
improvements in well-being and psychological flourishing
at the 1-month postassessment compared with the control
group.

« H2: The effectiveness of the intervention will be similar
across gender and age after controlling for
participation/engagement and user satisfaction.

« H3: Theintervention group will have higher retention rates
and report greater active participation/engagement than the
control group.
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« H4: Within theintervention group, higher user satisfaction
and greater active participation/engagement will be
associated with improved well-being.

«  H5: Within theintervention group, higher user satisfaction
while using the conversational agent will lead to increased
participation/engagement over time.

Methods

Ethics Approval

The study was approved by the Western Institutional Review
Board (WCG) inthe United States (approval number 1289179).
All hypotheses and planned analyses for this study were
registered on the Open Science Framework platform [29] and
in Clinical Trials.gov. A priori power analysisis detailed in our
study preregistration, indicating that the minimal sample size
required to detect small effects in overall analyses was 216,
with a<.05 and 95% power. The minimal sample sizerequired
for this analysis to detect small effects is 328, based on 2
assessment time points (a<.05 and 95% power). Copies of the
informed consent forms can be requested by contacting thefirst
author (HMF).

Participants

Participants were recruited through advertising campaigns on
Facebook (MetaPlatforms, Inc.) and Instagram (Meta Platforms,
Inc.) from July 2022 to April 2023. Eligibility criteriaincluded
being at least 18 years of age, English speaking, and residing
in the United States with online access. After providing online
informed consent, participants completed a brief questionnaire
to assess their eligibility, demographics, and well-being.
Participants were randomly assigned to either the conversational
agent intervention or a selection of 3 evidence-based wellness
resources linked from the study website. No financial
compensation was provided for participation. Safety and security
procedures were implemented, and participants were given
referrals throughout the study. The procedures for data
protection were detailed in the informed consent forms.

The registration process was initiated 2054 times, which
included an eligibility check, informed consent, and the
preassessment survey, followed by randomization into one of
the groups. A total of 1349 participants provided consent and
completed the preassessment. Four participants were lost due
to a technical error during the preassessment, resulting in a
sample of 1345 participants who completed the preassessment
and were available for intent-to-treat analyses. The study
flowchart is presented in the Results section.

Study Design

This study uses a 2 (group: intervention and active control) x
2 (time: preassessment and 1-month postassessment) design.
An overview of the full study is available in the clinical trials
registry (NCT06208566). The intervention consisted of a
conversational agent universal prevention program designed to
enhance well-being. The control group received referrals to a
selection of web-based, empirically supported mental health
information. Completion of the interventions was expected to
take approximately 1 month, depending on the individual level
of participation and engagement.

https://www.jmir.org/2024/1/e53829
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Randomization

Participants were randomized using a 1:1 alocation ratio with
a block size of 10 from June 4, 2022, to July 29, 2022. A
scientist not involved in the intervention conducted the
randomization using acode devel oped specifically for this study.
Participants were automatically assigned to 1 group after
providing informed consent and compl eting the preassessment.
After reaching the sample size necessary to detect effects in
effectiveness based on a priori power analysis, and due to
difficultiesin recruitment, the randomization ratio was adjusted
to 3:1in favor of theintervention group on July 29, 2022. This
change alowed for the recruitment of a larger sample for
within-condition analyses (H4 and H5) while maintaining
sufficient power to detect effects in the between-condition
analyses. Participants were not blinded to the intervention to
which they were assigned; however, they were aware of whether
they were assigned to the intervention of interest or the
comparator.

I ntervention Conditions

I ntervention Condition: Conversational Agent Zenny

Theintervention group consists of anewly devel oped automated
conversational agent self-care program, which includes 40
separate modules based on empirically supported techniques.
The modules cover the following core sections: cognitive
behavioral skills, interpersonal relationships, positive
psychological growth, relaxation, goal setting, and emotional
regulation skills. The modul es emphasize cognitive behavioral
skillsaimed at reducing emotional distress, enhancing behaviora
activation and healthy behaviors, and improving
problem-solving skills. The program’'s goal is to introduce
psychological concepts that have been shown to effectively
manage emotions and improve personal efficiency to abroader
public audience. Additionally, it aimsto help individual s connect
with widely available resources related to well-being.
Individuals interested in self-help interventions often struggle
to find appropriate resources, and the interventionsthey do find
(eg, apps) may lack scientific validity. Providing personalized
recommendationsfor resourcestailored to an individual’s needs
can help reduce this barrier to care. The intervention was
delivered through a decision tree-based conversational agent
on WhatsApp Messenger (Meta Platforms, Inc.), with
participants contacted daily for 1 month. Participants received
messages to encourage regular engagement with new modules
or prompts to revisit previously completed ones. The
conversational agent allowed parti cipantsto choose which topics
to discuss and which branches of those topics to explore in
greater depth. It aso provided reminders about the content that
participants themselves selected. Before the study, revisions
were made based on detailed feedback from various team
members and experts. After completing the registration,
participants received an access code to connect with the
conversational agent named Zenny at no cost.

Active Control Condition: Web-Based Wellness
Resources

The control group received referrals to a menu of freely
available evidence-based wellness resources linked from the
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study website, including Your Healthiest Self: \Wellness Toolkits
[30], Doing What Matters in Times of Stress [31], and How
Right Now [32]. Participants in this group could self-select
relevant modules aimed at improving mood, reducing stress
and anxiety, addressing rel ationship i ssues, and exploring other
wellness topics. These programs required only access to the
websites and could be completed in a self-help format at the
participants’ own pace. The resources were selected through a
review of freely available online materials covering similar
topics to those addressed by Zenny, with the aim of promoting
well-being. They were chosen based on the criteria of being
evidence-informed and sourced from credible organizations.
Instead of offering asingle resource option, three were selected
to better reflect real-world scenarios, where individuals can
choose from various online options.

M easures

Assessments were conducted online through LimeSurvey
(LimeSurvey GmbH) before randomization (preassessment)
and again after 1 month for the postassessment (mean 39.80
days, SD 15.63 days). Participants received 3 email reminders
to encourage their participation in the postassessment.
Additionally, implementation data were collected exclusively
for the conversational agent condition to further understand the
impact of participation and engagement on outcomes.
Demographic characteristics, including age and gender, were
assessed for al participants during the preassessment.
Qualitative datawere collected at the end of the postassessment
to gather feedback on participants study experiences. The
following outcomes were included based on the RE-AIM
framework.

M easur es of Reach

Recruitment Strategies

During the preassessment, participants were asked how they
learned about the study (eg, through a group, advertisement,
friend referral, or website). This information was collected to
identify which recruitment strategiesyielded the highest number
of participants.

Enroliment Rate

Thisis calculated by dividing the number of participants who
completed the preassessment by thetotal number of individuals
who accessed the survey page during the recruitment period.
Theresponserate, asdefined in the study protocol, isthe number
of eligible participants who agreed to participate divided by the
total number of visitors to the study page. However, to respect
privacy, we did not collect data on the number of visitors and
cannot identify unique visitors to report thisinformation.

Retention Rate

This is defined as the number of participants who completed
the 1-month postassessment.

Primary Outcomes M easures of Effectiveness
Well-Being
The 5-item World Health Organization Well-Being Scale

(WHO-5) [33] isawidely used self-reported measure of current
subjective well-being. This measure is well-validated and
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commonly utilized in aweb-based format. Participants are asked
to rate their well-being over the past 2 weeks using a Likert
scale from 0 to 5, with responses ranging from “0=At no time’
to “5=All of thetime” (eg, “My daily life has been filled with
thingsthat interest me”). Raw scores onthe WHO-5 rangefrom
0 to 25 and are then multiplied by 4, resulting in afinal score
range of O to 100, where higher scores indicate higher
well-being. A systematic review has demonstrated that the
measure possesses adequate validity for assessing well-being
over timein nonclinical samples[34]. In thisstudy, theinternal
consistency of the WHO-5 was high, with aCronbach a of 0.89
and 0.91 at pre- and postassessment.

Psychosocial Flourishing

The Flourishing Scale (FS) developed by Diener et al [35] is
an 8-item measure of positive human functioning. It assesses
aspectsof flourishing, including positive relationships, feelings
of competence, a sense of meaning and purpose in life, and
engagement in daily activities. Participants rate each statement
on a 7-point scale, ranging from 1 (strongly disagree) to 7
(strongly agree). Total scores can rangefrom 8to 56, with higher
scores indicating greater well-being. In this study, the internal
consistency of the FSwas excellent, with a Cronbach a of 0.91
and 0.93 at pre- and postassessment.

Positive Psychological Health

The Mental Health Continuum-Short Form (MHC-SF) by Keyes
[36] assesses positive psychological health through 14 items
organized into 3 subscales. Emotional Well-Being, Social
Well-Being, and Psychological Well-Being. Previous research
indicates that the Psychological Well-Being subscaleis highly
correlated with the overall well-being factor, often yielding
similar scores to the total scale [37]. Therefore, this study
utilized the 6-item Psychological Well-Being subscale (PWB),
which includesitemsfocused on self-acceptance, environmental
mastery, positive relationships with others, personal growth,
autonomy, and purposein life. Respondents rate the frequency
of each feeling experienced in the past month using a 6-point
Likert scale, where 1 represents “never” and 6 indicates“ every
day.” In our sample, the Psychological Well-Being subscale of
the MHC-SF demonstrated good internal consistency, with a
Cronbach a of 0.86 and 0.89 at pre- and postassessment.

Postassessment M easur es of |mplementation

User Satisfaction

Thiswas assessed during the postassessment for both conditions
using 4 items. Satisfaction with the program was evaluated
across dimensions of satisfaction, usefulness, relevance, and
helpfulness. Participants rated these aspects on a4-point Likert
scale, ranging from 1 (strongly disagree) to 4 (strongly agree).
The item regarding usefulness was rated on a 5-point Likert
scale. A sum score was cal culated by aggregating all individual
item scores, resulting in a range from 4 to 17, where higher
scores indicate greater satisfaction with the content. The scale
demonstrated excellent internal consistency within our sample
(Cronbach 0=0.92). The user satisfaction scale was modified
to include only 4 items instead of 6 to reduce redundancy and
shorten the survey length. This modified version was submitted
for ethical review and included in the study protocol beforeits

JMed Internet Res 2024 | vol. 26 | €53829 | p. 4
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

initiation, athough it deviated from the original version
registered on the Open Science Framework [29].

Participation/Engagement

Thiswas assessed based on the reported frequency of using the
intervention or control condition resources at the postassessment
(2 items, r=0.79). In thefirst item, participants rated how often
they participated in the last month on a 6-point Likert scale,
ranging from “1=not at al” to “6=daily”. In the second item,
participants rated their perceived level of activity on a 4-point

Textbox 1. Implementation measures for the within-condition analyses.

Foran et a

Likert scale, ranging from “1=not at all active” to “4=very
active” The scores for both items were combined into a sum
score, with higher scores indicating greater participation and
engagement.

I ntervention Conversational Agent M easur es of
I mplementation

For the intervention within-condition analyses, the
implementation measures listed in Textbox 1 were assessed.

1. Modulerating of user satisfaction

were utilized for within-condition analyses (H5).

2. Days chatted with the bot

30 days, ranging from 0 to 30 days.

3. Total messages

4. Modules started

the sum of finished and unfinished modules).

5. Modules completed

6. Modules started not completed

«  Thiswas assessed within the intervention group following each completed module. Users rated their satisfaction on a scale from 1 (not at
al) to 5 (extremely). An average satisfaction rating across modules over the 30-day period was computed. Additionally, daily moduleratings

«  Engagement with the conversational agent was quantified by counting the number of days each user interacted with the bot over the past

« Intheintervention group, the total number of messages sent by users to the conversational agent was measured as an objective indicator of
engagement. Thismetric includes any instance wherethe user initiated i nteraction with the conversational agent or responded to its messages
within the past 30 days, with counts ranging from O to 30 days.

«  Thiswasthetotal number of modulesthat wereinitiated by the participant within the first 30 days, whether they were completed or not (ie,

«  Thisisthe number of modules that were completed within the first 30 days (ie, finished modules).

«  Thisisthe number of modules that were started but not completed within the first 30 days (ie, unfinished modules).

Data Analytical Strategy

Data from all participants who were randomly assigned at
preassessment were analyzed using an intention-to-treat
approach. Before analysis, data underwent thorough quality
assurance checks to ensure accuracy and reliability. Asaresult
of the required response format during the preassessment, no
missing datawereidentified for the outcome measures. A small
amount of data was missing for age (22/1345, 1.64%) due to
dataentry errors (involving 3-digit ages) and for gender (9/1345,
0.67%) because identifying gender was not a mandatory
response for participation. Before testing the key hypotheses,
basdline differences between the intervention and control groups
were assessed using chi-square tests and t tests (2-tailed and
unpaired), as appropriate.

For analyses of effectiveness (H1), separate analyses were
conducted to assess both within-group and between-group
effects, evaluating the magnitude of change in the outcome
variables at postassessment (WHO-5, PWB, and FS). Full
information maximum likelihood estimation with robust
statistics was applied using Mplus 8.6 [ 38]. Within-group effects

https://www.jmir.org/2024/1/e53829

were assessed using aWald chi-square test to evaluate changes
in outcome variables at postassessment for both the intervention
and control groups. Between-group effects were estimated
through an analysis of changes approach, with preassessment
data adjusted [39]. Additionally, to investigate whether
between-group effects varied by gender and age, interaction
effectswereincluded in the modelsfor age x group and gender
x group (H2), while controlling for participation/engagement
and user satisfaction. For our third hypothesis (H3) concerning
differences between conditions, we compared retention rates
across groups using chi-squaretests. Additionally, self-reported
participation and engagement at postassessment were analyzed
using linear regression models, consistent with the previously
outlined analytical approaches.

For the fourth hypothesis (H4), we conducted within-group
analyses of implementation outcomes specifically for the
intervention group. Path analyseswere performed to investigate
whether greater changes in well-being over time, as measured
by change scores in the WHO-5, PWB, and FS, could be
predicted by engagement metrics. These metrics included
module ratings, the number of days users interacted with the
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bot, and the total number of messages sent to the conversational
agent. Additionally, self-reported user satisfaction, participation,
and engagement measured at postassessment were included in
the analysis. The models also controlled for age, gender, and
preassessment levels. To evaluate whether higher user
satisfaction, as indicated by module ratings, predicted
subsequent increases in participation and engagement over the
first 30 days after enrollment, we devel oped amultilevel model.
This model accounted for elapsed time since enrollment and
was implemented using Mplus statistical software, applying
2-level maximum likelihood estimation with robust statistics.
Associations between average user satisfaction, asindicated by
modul e ratings, and average participation/engagement over the
30 days are also reported. A significance level of P<.05 was
utilized to determine statistical significance acrossall analyses.
Additionally, Cohen d was presented as a measure of effect
size, providing a standardized metric for evaluating the
magnitude of group differences in the study. Larger Cohen d
valuesindicate greater effect sizes[40].

Foran et a

Results

Recruitment Strategies and Enrollment Rate

To assessreach, recruitment strategies are summarized in Table
1, with Facebook adsidentified asthe most frequently reported
source of enrollment. The enrollment rate among those who
accessed the study survey page was 65% (1349/2054; Figure
1). Theretention rate at 1 month postassessment for participants
randomized at preassessment was 42% (576/1345). Resultsare
reported in compliance with the CONSORT-EHEALTH
(Consolidated Standards of Reporting Trials of Electronic and
Mobile Health Applications and Online Telehealth) checklist
[41] (see Multimedia Appendix 1).

Descriptive statistics for the sample at preassessment are
presented in Table 1. Preassessment levelsof all study variables
did not significantly differ based on randomization to the
intervention and control groups (Table 1). Additionally, there
were no statistically significant differences between participants
who completed both the pre- and postassessments and those
who only completed the preassessment (Table 2).

Table 1. Characteristics of the intervention and control groups at preassessment (N=1345).

Characteristics Intervention group (n=949) Active control group (n=396) P value?
Age (years), mean (SD)° 47.22 (16.46) 47.11(16.68) 91
Gender, n (%) .85
Women 764 (80.5) 317(80.1)
Men 164 (17.3) 70 (17.7)
Other 21(2.2) 9(2.3)
Primary outcomes, mean ( SD)
Well-being® 42.82 (21.80) 43.96 (21.77) 38
Psychosocial flourishing® 39.04 (9.82) 38.43(10.10) 30
Positive psychological health® 17.71 (6.76) 17.27 (7.02) 28
Recruitment strategy, n (%) 75
Facebook group 120 (12.6) 56 (14.1)
Facebook ad 736 (77.6) 302 (76.3)
Referra from afriend 11 (1.2) 5(1.3)
Not available 82 (8.6) 33(8.3)

8A ssessed with independent samplet tests (ie, 2-tailed and unpaired) or )(2 analysis.

bn=933 for the intervention group and n=390 for the active control group.
“Measured using the 5-item World Health Organization Well-Being Scale.
IMeasured usi ng the Flourishing Scale.

®Measured using the Mental Health Continuum-Short Form.

https://www.jmir.org/2024/1/e53829
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Figurel. Study Sample Flow Chart.
Recruitment of participants
(N=2054)
Declined to provide Approached regarding participation
informed consent or
failed to complete
the preassessment
(n=705)
Assessed at baseline (N=1349)
Dropout due to
technical error
(n=4)
Randomly assigned to intervention or
control group (N=1345)
Dropout at Post- /\ Dropout at
Test posttest
(n=53%) ‘ Bot condition ‘ ‘ Control condition (n=231)
(n=949) (n=396)

* Declined to * Declined to
participate participate
(n=26) (r=3)

Assessed at Assessed at

* Unable to posttest (N=411) posttest (N=163) * TUnable to
reach at reach at
. S~ -

Total assessed at posttest (N=576)

Table 2. Comparison of participants who completed postassessment versus those who did not complete postassessment (N=1345).2
Characteristics Completed postassessment (n=576) No postassessment (n=769) P value®
Age (years), mean (SD) 47.01 (16.25) 47.32 (16.73) 74
Gender, n (%) .35

Female 467 (81.1) 614 (79.8)
Male 100 (17.4) 134 (17.4)
Other 9(1.6) 21(2.7)
Primary outcomes, mean (SD)
Well-being® 43.29 (22.78) 43.06 (21.03) 85
Psychosocial flouri shingd 39.02 (10.46) 38.73(9.47) .59
Positive psychological health® 17.93 (6.98) 17.32(6.72) .10
Recruitment source, n (%) 49
Facebook group 77 (13.4) 99 (12.9)
Facebook ad 443 (76.9) 595 (77.4)
Referral from afriend 4(0.7) 12 (1.6)
Not available 52 (9.0) 63(8.2)

3For age n=569 for those who completed postassessment and n=754 for those with no postassessment.

bA ssessed with independent samplet tests or )(2 analysis.

®Measured using the 5-item World Health Organization Well-Being Scale.
dMeasured usi ng the Flourishing Scale.

®Measured using the Mental Health Continuum-Short Form.

Primary Outcomes

Results for the within-group changes for both the intervention
and control groups are presented in Table 3. Significant
improvements were observed in the WHO-5 (intervention:
Cohen d=0.26, P<.001; control: Cohen d=0.24, P<.001), FS
(intervention: Cohen d=0.19, P<.001; control: Cohen d=0.18,
P<.001), and PWB (intervention: Cohen d=0.17, P=.001;
control: Cohen d=0.24, P<.001) scal eswhen measuring changes

https://www.jmir.org/2024/1/e53829

from pre- to postassessment. Between-group effects were
estimated using an analysis of changes approach, controlling
for preassessment scores in the models (H1). Although both
groups showed significant improvements at postassessment, no
significant between-group differenceswere found in the changes
for WHO-5, PWB, and FS from pre- to postassessment (Table
4).
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Next, we examined whether the effectiveness of the intervention
vaied by gender or age &fter controlling for
partici pation/engagement and user satisfaction (H2). Themodels
included the main effects (gender or age and group) as well as
the interaction effects between gender and group or age and
group. We found no significant interaction effects of age or
gender by group on the change scores of the primary outcomes
(P values for interaction effects ranged from .46 to .94; full
results are avail able upon request). Thisindicatesthat the results

Foran et a

for the intervention and active control groups did not
significantly differ based on age or gender.

In the next analysis (H3), we compared group differences in
retention and partici pation/engagement. There was no significant
differencein retention rates between the intervention and control

groups, )(12 (N=1345)=0.30, P=.57. Additionally, there was no
statistically ~ significant  difference  in  self-reported
participation/engagement at postassessment between the 2
groups (B=—007, P=.92).

Table 3. Within-group effects for the intervention and active control groups with the intention-to-treat analysis (N=1345).2

Outcomes Preassessment, mean (SD)  Postassessment, mean (SD)  Pre-post
Wald P value Cohend
I ntervention group (N=949)
well-bei ngb 42.82 (21.80) 48.74 (23.26) 25.23 <.001 0.26
Psychosocial flourishing® 39.04 (9.82) 40.98 (10.69) 1318 <001 0.19
Positive psychological healthd 17.72 (6.76) 18.91(7.16) 10.57 .001 0.17
Active control group (n=396)
Well-being? 43.97 (21.75) 49.39 (23.62) 22.19 <.001 0.24
Psychosocial flourishing® 38.43(10.10) 40.20 (9.89) 1942 <001 0.18
Positive psychological health® 17.28 (7.01) 18.94 (6.69) 2945 <001 0.24

8Resultsindicate that in theintent-to-treat analyses, accounting for missing data at post, thereis asignificant improvement in well-being and flourishing
for participants in the intervention group (Cohen d=0.17-0.26) and the active control group (Cohen d=0.18-0.24).

bMeasured usi ng the 5-item World Health Organization Well-Being Scale.
“Measured using the Flourishing Scale.
dMeasured usi ng the Mental Health Continuum-Short Form.

Table 4. Between-group effects comparing the intervention and active control groups with the intention-to-treat analysis (N=1345).2

Between-group effects Mean post-pre change (SD), Mean post-pre change (SD), B SE Estimated (SE) P value
intervention group active control group

Well-bei ngb 5.93 (16.00) 5.58 (17.64) .004 0.041 0.078 (0.787) .92

Psychosocial flourishing® 1.95 (6.94) 1.78 (6.23) .019 0.038 0.147 (0.297) .62

Positive psychological heathd 1.15(5.15) 1.53 (4.84) —-.022 0.038 -0.132 (0.227) .56

3Based on the estimated means with the intent-to-treat analyses, accounting for missing data at post, there are no significant differences between the
intervention groups in effects on primary outcomes. Group is coded —1 for control and 1 for intervention, positive 3 values indicate more change in the
intervention group compared with the control group. Thereis atrend that the intervention group shows more improvements for all measures over time

but not for flourishing between pre- and postassessment; however, all differences were not statistically significant.

bMeasured usi ng the 5-item World Health Organization Well-Being Scale.
®Measured using the Flourishing Scale.
dMeasured usi ng the Mental Health Continuum-Short Form.

Intervention Group Analyses

Descriptive statistics for the conversational agent interaction
variables are reported in Table 5. Regarding H4, we examined
whether user satisfaction, participation/engagement, and the
intervention’s conversational agent measures of engagement
were associated with greater improvements in well-being as
measured by the WHO-5, FS, and PWB scales. Regression
analyses were conducted separately for each predictor of

https://www.jmir.org/2024/1/e53829

outcomesin the intervention group (Table 6). User satisfaction
and participation/engagement at postassessment were
significantly associated with greater improvementsin all primary
outcomes (P=.04 to <.001). Participants with more unfinished
modules (modules started but not completed) showed less
improvement in positive psychological health. Conversely,
parti cipants who engaged with the conversational agent on more
days experienced significantly greater changes in well-being
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(P<.04). The results indicate that lower well-being at
preassessment (WHO-5) was associated with more days of
active messaging within the intervention group, which, in turn,
was linked to larger improvements in well-being over time
(Figure 2). This indicates that the level of participation and
engagement played a crucia role in driving change.

To examine the association between user satisfaction ratings
and engagement in terms of messages with the conversational
agent in the intervention group (H5), we conducted multilevel
analyses that included elapsed time since enrollment, covering
the first 30 days, in a 2-level model. Engagement was found to

Foran et a

be negatively associated with time, indicating that there was
greater engagement earlier in the 30-day period (n=435, 3=—08,
SE=0.03, t=—2.60, P=.009). Among the participants who
provided user satisfaction ratings, the average number of ratings
was 3.36 (SD 1.15) over the 30 days (n=211). The smaller
sample size is attributed to some users not accessing the
conversational agent. The module rating measure of user
satisfaction significantly predicted the number of days messages
were sent over the 30 days (n=211, [3=.14, SE 0.03, t=4.31,
P<.001). The association between average user satisfaction
ratings and average partici pation/engagement acrossthe 30 days
approached statistical significance (r=0.13, P=.06).

Table 5. Descriptive statistics of conversational agent interaction data (implementation).?

Variables Mean (SD) Range
Days chatted with the bot” 4.26 (4.76) 1-29
Modules started® 3.68 (5.05) 032
Modules completed® 2.78 (4.69) 0-32
Modules started not completed® 0.90 (1.11) 0-10
Total messages’ 51.09 (101.77) 0-740
Module rating of user satisfaction? 3.21(1.00) 1-5

Participants who engaged with the bot within the first 30 days: N=375, except for “days chatted with the bot” (n=339) and “module rating of user

satisfaction” (n=211).

BN umber of days the user messaged the conversational agent within the first 30 days.
®Number of modules started (finished and unfinished modules) within the first 30 days.

dNumber of modules completed (finished modules) within the first 30 days.

ENumber of modules started but not completed (unfinished modules) within the first 30 days.
fcount of messages sent by the user to the conversational agent within the first 30 days.

9Average rating of modules within the first 30 days.

https://www.jmir.org/2024/1/e53829
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Table 6. Implementation variables predicting well-being change outcomes from conversational agent and survey responses (n=949).

Varigbles Well-being? Psychosocial flourishing® Positive psychological health®
B P value B P value B P vaue
Postassessment measures
User satisfaction? 296 <.001° 222 .002f 206 001
Partici pation/engagement? 236 <.001° 153 oah 146 oah
I ntervention conver sational agent mea-
sures
Tota mamg%i .068 15 —.006 .89 -.020 .66
Days chatted with the bot 109 o4h -014 78 -024 62
Modules compl atedt .064 .18 —-.001 .98 -.019 .67
Modules started .066 .18 —-.007 .88 -.038 41
Modules started not completed™ .032 .56 —-.033 .50 -116 .07
152 A3 185 .08 134 A3

Module rating of user satisfaction”

8\l easured using the 5-item World Health Organization Well-Being Scale.
b\ easured us ng the Flourishing Scale.
®Measured using the Mental Health Continuum-Short Form.

dUser satisfaction scale with 4 items on satisfacti on, usefulness, relevance, and helpfulness.

€p<.001.
fp<.01.

9Reported frequency spent using the program or control condition at the postassessment (2 items).

hp< 05.

iCount of messages sent by the user to the conversational agent within the first 30 days.
JNumber of days the user messaged the conversational agent within the first 30 days (days active).

KNumber of modules completed within the first 30 days.
INumber of modules started within the first 30 days.

MNumber of modules started but not completed (unfinished modules) within the first 30 days.

NAverage rating of modules within the first 30 days.

Figure2. Days chatted with the conversational agent and associationswith changein well-being (N=949). WHO-5 change indicates changein well-being.

WHO-5: 5-item World Health Organization Well-Being Scale.

Discussion

Principal Findings

The primary aim of the study was to evaluate the effectiveness
of a newly developed conversational agent—based self-care
program (intervention group) compared with existing
evidence-based wellness resources (active control group) on
the primary outcomes of well-being (WHO-5), psychosocial
flourishing (FS), and PWB scales. As anticipated, both groups
showed significant improvements from pre- to postassessment

https://www.jmir.org/2024/1/e53829
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conversational
agent
WHO-3 at p=-307, P<.001 WHO-3
preassessment > change

in well-being (WHO-5 and PWB) and flourishing (FS). This
indicatesthat with intention-to-treat analyses, which accounted
for missing data at postassessment and adjusted for
preassessment levels in the analytica model, significant
improvements were observed in both well-being measures and
psychosocia flourishing for participantsin both theintervention
and active control groups, with small effect sizes. However,
contrary to our hypothesis, there were no significant differences
between the groups when comparing changes from pre- to
postassessment on the outcomes, as both groups demonstrated
improvements. Taken together, participantsin both groups—the
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conversational agent self-care program (intervention) and the
evidence-based wellness resources (active control)—showed
improvements at postassessment. This suggests that both
interventions may offer public health benefits for prevention,
especialy given their no-cost format. However, future studies
should compare these interventions with other active
intervention conditions and evaluate how they perform against
no-intervention conditions.

Thisisin line with previous studies. A randomized controlled
trial in Poland tested an agent-guided cognitive behavioral
therapy (Fido) for reducing symptoms of anxiety and depression,
comparing it with an active control group that used self-help
books. The authors aimed to replicate findings from earlier
studies, such as those involving Woebot. Their results showed
that both groups (intervention and control) demonstrated
reductionsin anxiety and depressive symptoms postintervention
[42]. By contrast, the Woebot study found a reduction in
depressive symptoms only in the intervention group, not in the
control group [21]. Similarly, a systematic review and
meta-analysis found that conversationa agent—based
interventions yield promising results in reducing symptoms of
depression and psychological distress, but no significant
improvement in well-being was observed [20]. One possible
explanation for the inconsistent findings regarding well-being,
as suggested by Li and colleagues [20], is that measures of
psychological distresstend to be more sensitive to change than
measures of well-being. Thisimpliesthat achieving significant
improvements in well-being may require sustained, long-term
engagement, or that different measures may be needed to detect
small changes that could still hold public health significance.

No significant differenceswere found between groups regarding
implementation  outcomes, such as retention and
engagement/participation, nor by gender or age. While the
overal results did not indicate differences between groups,
analyses within the intervention group revealed that user
satisfaction and engagement with Zenny were related to changes
in well-being outcomes. These findings underscore the
importance of examining both implementation and effectiveness
outcomestogether and highlight the need to focus on enhancing
user satisfaction and engagement in digital interventions to
improve well-being.

Thus, while conversational agent—based interventions show
promise for promoting mental health, most studies
demonstrating improvements in mental health outcomes either
lacked a control group or used inactive control groups.
Furthermore, when comparing conversational agent—based
interventions with an active control group, many studies either
did not achieve significant between-group effects[17] or found
significant results only for depressive symptoms and
psychological distress, with no notable improvements in other
outcomes, such as well-being [20]. Additionally, most
interventions that included an active control group showed
significant short-term effects but |acked long-term efficacy [18].
Research also indicates that agent-based interventions are more
effectivein clinical and subclinical settings than in nonclinical
contexts[20]. Thisalignswith earlier findingsthat psychological
interventions tend to be more effective for individuals with
mental or physical health issues compared with those in

https://www.jmir.org/2024/1/e53829
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community samples[43]. Therefore, further research is needed
that includes active control groups and investigatesthelong-term
efficacy of conversational agent—based interventions across
various mental health outcomes, including well-being, using a
universal prevention approach.

Strengthsand Limitations

The use of WhatsApp posed a barrier to participation in the
intervention group but not in the active control group, which
may have affected the results by reducing exposure to the
intervention. Consequently, implementation data (eg, module
ratings, total messages) were available only for theintervention
group. A potential solution would be to conduct the next study
using WhatsApp for both groups to control for this difference
or to implement the conversational agents on other platforms,
such as aweb browser.

Our study featured a newly developed conversational agent,
which should be taken into account when interpreting the
findings. While much of the qualitative feedback on the agent
was positive—participants found it helpful, easy to access, and
effective in identifying areas for persona change—some
participants in the intervention group also provided negative
feedback. This included issues such as reminders not working
and occasionally slow responses. Additionally, recent research
contradicts earlier findings [44] that advocated for the use of
engagement reminders in digital interventions. A recent
meta-analysis [18] revedled that not including automatic
reminders in conversational agent—based interventions had a
stronger positive effect on reducing depressive symptoms. This
suggeststhat frequent reminders may hinder user interest rather
than motivate them. According to this meta-analysis, future
studies should prioritize personalization and empathetic
responses, as these factors are strongly linked to the
effectiveness of conversational agent—based interventions.

Furthermore, the conversational agent was still under
development during data collection (eg, bug fixes), indicating
that the actua effect size of the intervention should be
interpreted with caution. While we selected resources that
provided similar evidence-based self-help content for common
risk factors affecting well-being in the active control condition,
we did not systematically collect process data to compare the
intervention content. This presents a potential direction for
future research. Future studies should focus on strategies to
enhance engagement in the intervention conditions and evaluate
engagement with different types of content. Additionally, while
participantswere not aware of the content in the other condition,
it was not possible to blind them during the intervention. Lastly,
men and participants under the age of 35 yearsare significantly
underrepresented in the sample. Furthermore, we did not assess
other demographic variables, such as education, marital status,
or employment status, to keep the participant survey brief. As
a result, we cannot determine whether the findings are
generalizable based on these characteristics.

Despite these limitations, the study has severa strengths. It
reports the initial results of a new conversational agent with a
relatively large sample size, utilizing a randomized controlled
trial design and including both men and women across a wide
agerange. The effect sizes observed for both the conversational
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agent and the web-based resource condition, although small,
may still hold public health relevance due to their use of freely

Foran et a

study helps address that gap by conducting a randomized trial
of 2 such programs. Both the conversational agent and the

available interventions. evidence-based web resources demonstrated small improvements
in well-being, but did not significantly differ in effectiveness.
Additionally, the study highlighted the importance of
engagement for achieving change and emphasized the need for
future research focused on enhancing reach, engagement, and

effectivenessin freely accessible self-help programs.

Conclusion and Implications

This study compared 2 digital self-help programs aimed at
promoting subjective well-being. Many self-help programs are
available with limited evidence of their effectiveness, and this
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