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Objective: This study examines the feasibility and acceptability of an Al-led
digital mental health intervention in a Workers” Compensation (WC) program,
Wysa for Return to Work. Methods: Self-reported demographic data and re-
sponses to psychosocial screening questions were analyzed alongside partici-
pants’ app usage through which four key outcomes were measured: recruitment
rate, onboarding rate, retention, and engagement. Results: The data demonstrated
a high need for psychosocial interventions among injured workers, especially
women, young adults, and those with high severity injuries. Those with more psy-
chosocial risk factors had a higher rate of onboarding, retention, and engagement,
and those with severe injuries had higher retention. Conclusions: Our study con-
cluded that Wysa for Return to Work, the Al-led digital mental health intervention
that delivers a recovery program using a digital conversational agent, is feasible
and acceptable for a return-to-work population.
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LEARNING OUTCOMES

In this study, we aim to

e Examine the feasibility and acceptability of a digital psychosocial
intervention, Wysa for Return to Work, for individuals with a
work-related injury, by measuring study qualification rate
and app usage parameters; and

e Evaluate the demographics of these individuals, alongside their
app usage, in order to assess their engagement and retention on
the program.
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work-related injury or illness is broadly defined as any psycho-

logical or physical harm sustained in the course of one’s work
duties.> Workers’ compensation (WC) programs were set up to
provide medical benefits and partial wage replacement to workers
who were injured during employment. In 2019, over 144 million
employees in the United States had WC protections, and the total
benefits paid were $63 billion.> The US Bureau of Labor Statistics
reported 2.7 million private sector nonfatal injuries and illnesses in
2020. The most common injuries identified in WC claims were
musculoskeletal in nature.*

Approximately 80% percent of WC compensation claim costs
in the United States are attributed to the 5% to 10% of injured workers
who suffer long-term disability and are on long-term claims.>*® Some-
times, these occur because the injured workers are “stuck” in copin%
patterns that are not conducive to recovery and return to work (RTW).
Psychosocial stressors such as negative expectations of RTW, pain cat-
astrophizing, fear avoidance, low self-efficacy, perceived injustice,
and a lack of access to multidisciplinary resources have been shown
to be strong predictors of delayed recovery.” '® At the same time, a
longer RTW duration has been shown to increase the likelihood of
experiencing mental health concerns,®'" which can impact other do-
mains, including reducing quality of life.'*'® This psychosocial im-
pact may be accompanied by significant financial burdens, with some
disabled workers losing up to 30% of their income and earnings even
years after an injury.'*

Effective psychosocial resources have been shown to promote
recovery from illness and injury.'®'® Digital psychosocial interven-
tions have been found to be effective in filling the demand-supply
gap in the provision of psychosocial support services.'"

Digital psychosocial interventions for recovery and resilience can
be delivered through Al-based conversational agents (CAs). > CAs
have been found to be effective in promoting stress management tech-
niques,®* and are feasible as an intervention for pain self-management.

An analysis of user feedback on Wysa, an Al-based CA, has
indicated high levels of acceptability, with users highlighting its
nonjudgmental approach and easy conversational style,”® which
enables the creation of a therapeutic alliance.>” An evaluation of a
novel, customized version of Wysa built to facilitate pain accep-
tance and behavioral activation for orthopedic patients with chronic
musculoskeletal pain found high retention and engagement rates
among users, with high engagement users reporting greater im-
provements in anxiety scores than low engagement users. Patients
who received Wysa reported greater improvements on measures
of anxiety, depression, pain interference, and physical function
than those who received usual orthopedic care.?*:

In this study, we examine the feasibility and acceptability of
a digital psychosocial intervention, Wysa for Return to Work, for
individuals with a work-related injury. This study evaluates the
demographics of these individuals, alongside their app usage, in or-
der to understand engagement and retention on the program. The
findings of this study could help identify individuals who would
be more inclined to use digital interventions and who may benefit
from them.
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METHODOLOGY

Ethical Considerations

The Wysa app is publicly available as an app on the Android and
i0S app stores. It has been designed to prioritize safety, privacy, and se-
curity by design. There is no user registration required, and no person-
ally identifiable information is asked at any time during app use.

The study involved analyzing app usage data of injured workers
on WC claims administered by Travelers, a national insurance carrier.
This study only utilizes deidentified data after receiving explicit consent
from study participants.

The participants gave explicit consent on the app to the collec-
tion of data and its aggregation, and to the app’s terms of service and
privacy policy. The study participants were also informed about how
they could exercise their rights to restrict the processing of their data
for research purposes.

For ethical and privacy reasons, neither the authors nor Travelers
had access to user messages or conversations. Only anonymized app us-
age data were extracted for this research, for 15 months from March
2021 to June 2022. The study data set was deidentified using one-way
cryptographic functions. User data were adequately secured according
to the organization’s privacy, security, and safety policies.

Study Design

This was a single-armed, prospective cohort pilot study that of-
fered a resilience and recovery-based intervention to the claimants as
part of their claim. Participants were enrolled throughout the study pe-
riod, from March 2021 to June 2022.

Participants

Eligibility Criteria and Recruitment

Participants were recruited from a cohort of WC claims after an
absence from work due to an injury. The injury could be of various
types, from low severity with minimal lost time from work, to complex
claims with longer durations of lost time and potentially long recovery
timeframes. Individuals with catastrophic injuries were excluded from
this study.

In the course of a regular claims journey, demographic informa-
tion is collected from the claimants, and their assigned nurse case man-
ager asks them five psychosocial screening questions. Claimants who
received a positive score (as defined by the criteria given below in
Fig. 1) on any one of the five questions qualified for the study, and
were recommended the use of the Wysa RTW program by the nurse
case manager. Based on the number of questions they scored posi-
tively on, they each had a total score ranging from 1 to 5.

Qualified participants were randomly assigned to either the
control group or the test group (see Fig. 2 below).

Intervention

All study participants received a complimentary, 1-year sub-
scription to Wysa for Return to Work, a novel, customized version of
Wysa to facilitate recovery management and RTW. This version is
not available commercially. After the 12-week RTW program, the re-
maining period provided the users with continued support in the form
chosen by the user.

Wysa is a multicomponent intervention that uses Al-based
technology to deliver therapeutic content such as cognitive behavioral
therapy, dialectical behavioral therapy, motivational interviewing,
mindfulness training, deep-breathing techniques, and sleep medita-
tions through a CA.*%!

Using behavioral activation and resilience principles, this R-TW
version of Wysa supported the user with building a recovery mindset.
The Al-enabled free-text CA offered users a 12-week program where
the CA acted as a companion in the participant’s journey of recovering

and returning to work, and the goal of the program was to improve re-
covery outcomes, help in recovery management, and reduce time
taken to RTW.

Data

Data were collected from March 23, 2021, to June 29, 2022,
and were obtained from two sources: participants’ self-reported infor-
mation during screening and nurse case management, collected by
Travelers, which included details about their demographics (gender,
age), injury (part of body/nature of injury), and psychosocial screen-
ing responses; and app usage reports from Wysa, which included user
onboarding dates and assessment data, energy scores reported, and
sessions/tools completed and their dates.

No personally identifiable data were shared with Wysa by the
Travelers study team and vice versa. Screened participants with miss-
ing data on gender, and those with “undetermined” (unclassified) in-
jury severity levels, were excluded from the analysis.

Analysis

For the analysis, participants were stratified on the basis of
the following demographic criteria: gender (male, female), age range
(17-24, 25-40, 41-56, and 57-75 years), and injury severity level
(low, medium, and high). Participants were also stratified on the ba-
sis of the number of psychosocial risk-factor indicators they scored
positively on.

The primary study objectives were related to the feasibility
and acceptability of introducing a digital psychosocial intervention
(Wysa) for WC claimants. This analysis aims to understand the indi-
viduals who would be inclined to use a digital intervention like Wysa,
and infer the feasibility of such a support mechanism. Significance
was set a priori at P < 0.05. Statistical analyses were performed using
R (v4.2.0).

Obijective 1: Feasibility

The first outcome of this study assessed the need for a psycho-
social intervention like Wysa in the target population through the study
recruitment rate, evaluated as the proportion of screened participants
who qualified for the study by scoring positively on at least one of
the psychosocial risk-factor indicator questions presented to them at
screening. The likelihood of injury types in the qualified group was
also examined.

To determine whether any significant differences existed in
recruitment rates across demographic strata, the rate was calculated
on the basis of gender, age-range, and severity. We conducted a
chi-squared test of proportions for the significance test across gen-
ders, with multiple pairwise tests between different age ranges and
severity levels, and adjusted the P values for the results found pos-
itive using the Bonferroni correction.

Obijective 2: Acceptability

To assess the acceptability and likelihood of usage of a psy-
chosocial intervention like Wysa, four key outcomes were measured:
(1) onboarding rate, (2) retention, (3) engagement, and (4) change in
user-reported mood.

The onboarding rate was measured as the percentage of qual-
ified participants who onboarded on the Wysa RTW program. To
determine whether any significant differences existed in onboarding
rates across demographic strata, the onboarding rate was calculated
on the basis of gender, age range, and severity also. A chi-squared test
of proportions was utilized for the significance test across genders
and psychosocial risk-factor indicators, and multiple pairwise tests
between different age ranges and severity levels were conducted,
and the P values were adjusted for the results found positive using
the Bonferroni correction.
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FIGURE 1. Psychosocial risk-factor screening questions and required response flow to qualify for the study.
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FIGURE 2. Participant flow, from screening to onboarding on the Wysa app.

During onboarding, participants also reported what they were
looking forward to doing after recovery, the challenges that were af-
fecting their journey, the activities that gave them joy, and how much
time they could spare for their daily interactions with the app, and
these responses were then used to customize their app experience.
The frequencies of these responses were analyzed.

User rate of engagement was defined as the proportion of partic-
ipants who engaged in at least one Wysa intervention after onboarding
to the program. The rate of engagement was calculated across genders,
age ranges, severity levels, and psychosocial risk factor indicators.

Descriptive statistics (total sessions, average sessions) of the
different types of interventions undertaken by users helped us deter-
mine the most commonly used tools. The difference between average
sessions across genders, age ranges, severity levels, and total psycho-
social risk factor indicators was also tested. The Wilcoxon signed rank test
was used for the significance test across genders, age ranges, severity
levels, and psychosocial risk factor indicators, since the data were not nor-
mally distributed (as per the Shapiro-Wilk normality test).

Retention was defined as the number of days spent on the app
before either disengagement or the end of the study period (June 29).
Participants who stopped using the app at least a month before June 29
were considered to have disengaged. The participants who onboarded
after April 29, 2022, 60 days before the end of the study period were
not included. The mean number of retention days was calculated for
those who disengaged. The mean difference between retention days
across genders, age ranges, severity levels, and total psychosocial risk
factor indicators was tested. The Wilcoxon signed rank test was used
for these significance tests, since the data sets across genders, age ranges,
severity levels, and psychosocial risk factor indicators were not normally
distributed (as per the Shapiro-Wilk test for normality). Ages 17 to
24 years and low severity levels were excluded from this analysis because
of the low number of users in these cohorts (12 and 2, respectively).

When the participants accessed Wysa through the “talk” button
on the home screen, or they started a morning check-in, they were
asked about their energy levels and were provided with a visual sliding

scale where they could rate their energy levels from 0 to 100 points.
Energy scores are rated “high” if they are above 65 points, “neutral”
if they are between 35 and 65 points, and “low” if they are below 35
points. We calculated the average energy score rating and (after filter-
ing out users with only one reported energy score, n = 51) the average
rate of change of participant’s energy scores over time.

RESULTS

Obijective 1: Feasibility

Forty-one percent (5150/12663) of the screened population quali-
fied for the study, having scored positively on at least one of the psychoso-
cial risk-factor indicator questions presented to them at screening (Table 1).

Thought Recording
180

Behavioral Activation
262

Cognitive Reframing

Sleep 36

234
Gratitude
109

Acceptance
12

Relationships
3

Mindfulness
402

Mood Check-in
591

Anxiety
40

FIGURE 3. The total number of sessions completed by all users
across tools on the app.
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When examined by demographic variables, 42.4% of women
(1910/4497) qualified for the study, and 39.6% of men (3241/8166)
qualified, and this difference was statistically significant (P = (0.002423;
o= 0.05); that is, women were found to be more in need of psychosocial
interventions like Wysa (see Table, Supplemental Digital Content 1, http://
links.lww.com/JOM/B235, which compares study recruitment rate across
genders).

A total of 42.7% (495/1157) of people aged 17 to 24 years qual-
ified for the study, as compared with 40.6% of those aged 25 to 40 years
(1579/3887), 39.9% of those aged 41 to 56 years (1830/4585), and 38%
(1220/2979) of those aged 57 to 75 years.

A total of 48.5% (813/1673) of the screened population with
high severity injuries qualified for the study, compared with 39.5%
(4300/10870) of participants with medium severity injuries and 31.6%
(38/120) of participants with low severity injuries. Participants with high
severity injuries were found to be statistically more in need of psychoso-
cial interventions than those with medium (P = 3.042¢-12; o = 0.05)
and low (P =0.0004783; oe = 0.05) severity injuries (see Table, Sup-
plemental Digital Content 2, http:/links.lww.com/JOM/B236, which
compares study recruitment rate across severity levels). Injuries to
the shoulder (15%), lower back (11.6%), and knee (11.8%) represented
the greatest proportion of the qualified population.

Obijective 2: Acceptability

From those who downloaded the intervention, 190 users (93.5%)
successfully onboarded onto Wysa, and 88.4% of all onboarded participants
(168/190) engaged with one or more interventions, with an average of 10.8
sessions utilized across participants. Mood check-ins, mindfulness-based
tools, behavioral activation interventions, sleep tools, and thought record-
ing were the most commonly used tools across the population (Fig. 3).

Participants whose last day of app usage was 1 month before
the end of the study period (n = 165) were retained for an average of
35 days. Participants with continued app usage (n = 10) were retained
on the app for an average of 153.9 days.

Women engaged in a greater number of average sessions as
compared with men, and this difference was statistically significant
(P =10.02239, o = 0.05) (see Table, Supplemental Digital Content 3,
http://links.lww.com/JOM/B237, which compares average of total ses-
sions undertaken across genders). Women retained for an average of
40.6 days on the RTW program before drop-off, and men retained
for an average of 33.7 days.

Participants aged 57 to 75 years were retained for an average of
55.3 days on the program, with the difference between those aged 57
to 75 years and those aged 25 to 40 years found to be statistically sig-
nificant (P = 0.025977; o = 0.05; see Table, Supplemental Digital
Content 4, http://links.lww.com/JOM/B238, which compares average
retention days across age ranges).

Participants with high severity injuries used the RTW program
for 53.1 days on average, and the difference in retention compared
with those with medium severity injuries was found to be statistically

significant ( P = 0.006074; oo = 0.05; see Table, Supplemental Digital
Content 5, http:/links.lww.com/JOM/B239, which compares average
retention days across severity levels).

When stratified by demographic criteria (n = 190), men formed
50.5% and women were 49.4% of those who onboarded. Women
onboarded at a higher rate than men, and this difference was statisti-
cally significant (P = 0.000127; o« = 0.05; see Table, Supplemental
Digital Content 6, http:/links.lww.com/JOM/B240, which compares
the study onboarding rate across genders); that is, women were found
to be more inclined toward using interventions like Wysa.

Individuals with more than three psychosocial risk factors retained
for a greater number of days than those with fewer risk factors (68.2 days,
P=4.749¢-07) and engaged in a greater number of sessions per user (18.9
sessions; P = 0.002153).

Participants aged 41 to 56 years formed 37.8% (72/190) of the
onboarded population, followed by age ranges 25 to 40 years at 35.2%
(67/190), 57 to 75 years at 19.4% (37/190), and 17 to 24 years at 7.3%
(14/190).

Participants with medium severity injuries formed 74.7%
(142/190) of the onboarded population, followed by those with high se-
verity injuries at 24.2% (46/190), and low severity injuries at 1% (2/
190). Participants with high severity injuries were found to be more in-
clined than those with medium severity injuries toward using digital inter-
ventions like Wysa, because of their statistically higher onboarding rates
(P = 0.005447; o = 0.05; see Table, Supplemental Digital Content 7,
http:/links.Iww.com/JOM/B241, which compares the study onboarding
rate across severity levels). Injuries to the shoulder (14.1%), knee
(13.6%), and lower back (7.3%) represented the greatest proportion of
those who onboarded onto Wysa.

A total of 90.4% women engaged in an intervention after
onboarding onto the app, as compared with 86.4% men. Participants
in the 57 to 75 age group had the highest engagement rate across
age groups (94.5%), with participants in age groups 41 to 56 years
and 25 to 40 years close behind at 90.2% and 88%, respectively.

In the course of onboarding onto the app, 38% of the respondents
stated that their recovery was taking longer than they had hoped, 76%
stated that they were looking forward to getting back to work after their
recovery, 78% wanted to feel like themselves again, and 46% wanted to
feel independent. The key challenges mentioned by the respondents
were pain (81%), sleep (42%), fatigue (39%), frustration (61%), fear
(33%), and sadness (26%). They also stated that a lack of motivation
(23%) and confidence (18%) was affecting their recovery.

Out of a total of 357 energy score ratings given by 99 users, 54.8
points was the average energy score per user. On average, participants’
energy scores increased by 3.58 points over time (SD = 13.14 points).

DISCUSSION

In this pilot study, we examined the feasibility and acceptability
of a digital psychosocial intervention, Wysa for Return to Work, which

TABLE 1. Numbers of participants who were screened, qualified, and onboarded across demographic stratification

Demographic stratification Screened Qualified (Test) for Wysa RTW Onboarded
Gender
Men 8166 1425 96
Women 4497 816 94
Age range
57-75 years 2979 505 37
41-56 years 4585 767 72
25-40 years 3887 745 67
17-24 years 1157 216 14
Severity levels
High 1673 376 46
Medium 10,870 1845 142
Low 120 20 2
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was intended to facilitate and expedite recovery for individuals with a
work-related injury and receiving WC benefits.

In the study, 41% of the WC claimants qualified by screening
positively on at least one psychosocial risk-factor question, demonstrat-
ing a high need for psychosocial interventions among injured workers.
This finding is supported by research that documents the large indirect
toll on the lives of claimants, caused by disruptions to sleep and daily
activities.'> The data also highlight women, adolescents, and young
adults, and individuals with musculoskeletal or high severity injuries
as more likely to indicate a need for psychosocial support. This is sup-
ported by research that indicates a higher risk of work injury and re-
currence for women® and young adults,>® and identifies behavioral
health risk factors and musculoskeletal concerns as the leading causes
of sick-absence in high-income countries.**

Individuals who screened positively on three or more psychoso-
cial risk factor indicators onboarded at a higher rate than those with
fewer risk factors, retained on the RTW program for much longer,
and also engaged in a higher number of sessions per user, indicating
that people with a greater need for psychosocial support were also
more inclined to seek the support they needed through the program.
Furthermore, participants with high severity injuries, which are associ-
ated with greater psychological morbidity,>> were also statistically
more likely to qualify for the study and use the app for longer than
those with less severe injuries. The retention potentially indicates that
the app was able to facilitate a supportive space for those with height-
ened needs, as also indicated by an acceptability study of user reviews
for Wysa.?®

For users who completed usage within the study period, the mean
engagement in the study was 10.8 sessions and the mean retention pe-
riod was 35 days, and over 153.9 days of app usage for those who con-
tinued utilization. Evidence suggests an average retention period be-
tween 4 and 16 days in most digital health applications.**>’ These high
rates of engagement and retention indicate that the participants found
the app features helpful for their everyday challenges.*® The app’s CA
has also demonstrated the ability to create a therapeutic alliance, which
has also been positively linked with user engagement.>

Greater engagement with CAs has also been shown to lead to
greater reductions in psychological distress,*"***® suggesting the
benefits of using a digital psychosocial intervention for providing psy-
chosocial support for injured workers.

According to a systematic review, a common aspect of suc-
cessful RTW interventions was behavioral activation, psychoeducation,
and a focus on the RTW context.** It is perhaps the incorporation of
behavior-change techniques (self-monitoring and goal setting)*>*¢
and coping strategies (mindfulness and meditation),*” alongside a be-
havioral activation framework that led to the sustained engagement
and retention.**>°

These findings suggest that a digital mental health intervention
is feasible and acceptable for an RTW population and that a fully pow-
ered study can help in understanding the extent of the impact that a
digital mental health intervention could have on RTW, recovery, and
lost time.

Strengths and Limitations

The primary strength of this feasibility study is that, to our
knowledge, it is the first investigation to incorporate a digital psycho-
social intervention into a WC program for injured workers. The pri-
mary limitations are that there was no true control arm/comparison
group, which reduced our ability to establish causality for the potential
factors responsible for retention and engagement, and delineate vari-
ables around type and length of injury as a comparative. The interven-
tion was also only available in English during the study.

Receiving direct feedback from the users of the program,
and being able to follow up with them, would help understand their
experience better and customize psychosocial support services to

fit their needs, and having larger sample sizes across demographic
stratifications would help establish a greater degree of confidence
in the findings.

Furthermore, information about the app was provided to the
qualified population at the start of their claim journey, and there might
have been individuals who needed the intervention but did not onboard
because of the information overload that is common at this stage.

CONCLUSIONS

In summary, this pilot study explored the feasibility and accept-
ability of an Al-led digital psychosocial intervention, Wysa for Return
to Work, which was intended to facilitate and expedite recovery for in-
dividuals with a work-related injury and receiving a WC claim in an
accessible and affordable way. This study highlights the ability to at-
tain high retention and engagement among injured workers with an
app that uses a digital CA, and offers the potential to improve recovery
outcomes for injured workers in a manner that is feasible and scalable
to deliver in a WC program.
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