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Abstract
Background: Mobile apps and wearable devices may help to facilitate early detection of mental health conditions by
providing objective, real-time data to supplement other forms of feedback and diagnoses. Few studies have investigated the
acceptability and feasibility of using a mobile app to track survey- and wearable-based data in mental health research in
Sub-Saharan Africa.
Objective: This pilot study evaluated the feasibility and acceptability of using a mobile app and wearables to capture mental
health–based survey data and passively sensed data among Kenyan health care workers.
Methods: A mixed methods study was conducted among health care workers employed at 4 hospitals in Nairobi, Kenya,
over 30 days. A mobile app was used to collect and integrate active (baseline questionnaire and daily mood) and passive
(wearable) data. The baseline questionnaire gathered information on sociodemographics, work environment, and mental health
assessments on depression, anxiety, personality, early family environment, posttraumatic stress disorder, and substance use. A
wearable device was used to gather data on steps, heart rate, and sleep. Qualitative interviews were conducted post trial to gain
in-depth insights into participants’ experiences during the study.
Results: Fifty-one participants enrolled in the pilot study. They were primarily nurses (47%) and female (70%), with a
median (IQR) age of 32 (29-36) years. Attrition over 30 days was low, with only one participant dropping out due to device
malfunction, which was a broken screen. Completeness of the baseline survey was high, with participants completing 96.1%
of the questions. Further, 58% of the daily mood ratings were completed over the 30 days. For the wearable measures,
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participants submitted steps, heart rate, and sleep data on 93%, 73%, and 51% of study days, respectively. The proportion of
days the wearable was worn for over 10 hours was 63%. Interviews revealed 2 primary themes. The first was intrinsic and
extrinsic motivation; participants indicated that they liked having their health metrics tracked and receiving congratulatory
messages from the app, encouraging increased step counts. The second theme was technical and usability challenges; 48%
(10/21) of the participants reported discomfort wearing the watch while sleeping and challenges with synchronization of data
due to the nonautomated nature of the process. Participants suggested additional prompts to remind them to complete the daily
mood question.
Conclusions: This pilot study demonstrates the feasibility of deploying mental health surveys, collecting data through
wearable devices, and integrating such data within a single mobile platform under real-world infrastructure constraints. Health
care workers in Kenya were willing to provide sensitive information through mental health assessments using a mobile app.
To improve adherence, future studies should consider addressing some contextual factors such as daily prompts, enhanced data
synchronization methods, and comfort concerns to improve adherence, especially during sleep.
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Introduction
Globally, health care workers (HCWs) play a crucial role
in the health care system, in support of a wide array
of responsibilities from patient care to supporting critical
operational functions [1]. Human resources are limited in
health care systems located in low- and middle-income
countries (LMICs), resulting in strain on the professionals
in the system [2]. Additionally, the nature of the work
involves exposure to potentially traumatic events which may
place HCWs at greater risk for psychological distress [3].
A meta-analysis including HCWs from 50 countries found
that 42% reported anxiety symptoms, 33% reported depres-
sive symptoms, and 42% reported insomnia, highlighting the
high burden of these mental disorders [4]. In Kenya, similar
findings were reported showing HCWs to be at risk of mental
disorders such as depression at 32%, anxiety at 36%, and
harmful alcohol use at 43.9%, and this was exacerbated
during the COVID pandemic [5,6].

Prevention and early treatment of mental health conditions
and psychological distress have the potential to reduce the
impact of these disorders on the workforce and improve
productivity and quality of output [7]. The traditional way of
diagnosing mental health conditions is through questionnaires
and scorecards during a patient visit [8]. However, point-in-
time (eg, during an appointment with a health care provider)
and retrospective questionnaires can result in the loss of
valuable data informing diagnostic conclusions [9]. There is
a growing interest in the use of digital technologies, such
as smartphone apps and wearables, to augment traditional
mental health care, particularly in LMICs where resources
are limited for surveillance, diagnosis, and treatment. These
approaches leverage streams of passively collected data
captured from personal digital sensors to infer, monitor, and
predict changes in health states over time [10-12].

Wearable devices capture objective indicators of sleep,
physical activity, and heart rate, and changes in these
variables have been closely linked to mental health states.
For example, short or fragmented sleep has been associated
with depression and anxiety, reduced physical activity has

been linked to depressive symptoms, and elevated resting
heart rate or reduced heart rate variability can reflect
autonomic dysregulation observed in stress-related mood
disorders [13-18]. Together, these measures provide real-
time, ecological data that complement self-reported question-
naires and supplement longitudinal monitoring of mental
health trajectories.

Wearable devices and mobile health (mHealth) technol-
ogies have been used in high-income countries to assess
mental health indicators in various populations, including
medical residents [18]. However, the integration of wearable
device information with traditional questionnaires into a data
collection platform in Africa has been scant, partly due to
the infrastructure cost and limited availability of devices [19].
Despite these limitations, the continued increase in mobile
phone access in LMICs such as Kenya provides an opportu-
nity to digitize data collection through mobile apps [20]. In
Kenya, studies have been conducted on the use of wearable
devices for different health conditions and climate factors,
with limited studies focused on mental health factors [21].
Thus, understanding the feasibility and acceptability of these
platforms is important in assessing readiness for deployment
of digitized platforms for mental health research in countries
such as Kenya.

This pilot study evaluated the feasibility and acceptability
of using a mobile technology app and wearables to collect
both survey-based and passively sensed data among Kenyan
HCWs to inform the deployment of a larger mHealth study.
The primary focus was on the practical ability to deploy
surveys, sustain device wear, and synchronize wearable data
through an integrated app under real-world infrastructure
constraints.

Methods
Research Design
This study used a sequential explanatory mixed methods
approach where we conducted quantitative survey and
wearable data collection for 30 days, after which qualita-
tive interviews were completed to provide context to the
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quantitative outcomes. Our results are reported in line with
the CONSORT (Consolidated Standards of Reporting Trials)
extension for randomized pilot and feasibility trials (Multime-
dia Appendix 1) [22].
Study Participants and Sampling
Methods
HCWs, including nurses, doctors, psychologists, pharma-
cists, radiographers, physiotherapists, and nutritionists, were

recruited from 4 urban health care facilities in Nairobi, Kenya
from July to August 2022 (Table 1). Study inclusion criteria
were aged 18 years or older, employment as an HCW, and
smartphone ownership.

Table 1. Description of health care facilities in Nairobi, Kenyaa,b.
Facility Description
1 A level 5 tertiary private health care facility with 1088 health care workers.
2 A level 6 national referral hospital with 665 health care workers.
3 A level 5 county referral hospital, with 700 health care workers.
4 A level 5 obstetric and delivery referral hospital, with 396 health care workers.

aHealth care facilities associated with a 30-day mixed methods pilot study focused on the feasibility and acceptability of using a mobile app to track
survey- and wearable-based data in mental health research among Kenyan health care workers.
bLevel 5 facilities are secondary referral hospitals that offer diagnostic and specialized care and more comprehensive medical care. Level 6 facilities
are national referral and teaching hospitals.

Recruitment
Recruitment strategies have been previously described [23].
Briefly, in-person sensitization meetings were conducted in
study sites. During these sessions, HCWs were informed
about the study objectives, duration, and study procedures.
Additional recruitment strategies included email blasts,
posters, and pamphlets placed around the health care
facilities, and snowballing through participants who had
already registered. Those interested in participating were
invited to complete an online registration form that collected
names, work cadre, email addresses, and phone numbers for
enrollment. To increase reach, the registration form, along
with brochures containing frequently asked questions sheets
and QR codes for registering, was circulated in departmen-
tal WhatsApp (Meta Platforms) groups, Continuous Medical
Education meetings, and virtual sensitization meetings. In
total, 356 HCWs expressed interest in the study.

Of these, 60 individuals were randomly selected and
stratified by facility using a random number generator. The
target sample size for the pilot was n=50; thus, 60 individ-
uals were contacted with an anticipated participation rate
of 80%. The randomly selected individuals were contacted
by email and invited to enroll in the pilot study within 7
days. Participants enrolled using the MyDataHelps (CareEvo-
lution) mobile app. Within a week, 51 individuals provided
informed consent and were enrolled in the study. Qualitative
exit interviews were performed at the end of the study, with
a subset of participants (n=22) selected through convenience
sampling. Participants were recruited from individuals who
were readily available and had participated in the broader
study, rather than being selected through random sampling.
Potential participants were identified based on their avail-
ability and willingness to participate in follow-up qualita-
tive interviews. Representation across professional cadres
and institutions was desired; however, the availability of
participants was a key factor for inclusion due to demanding

schedules. Participants were contacted by phone to schedule
an appointment to meet face-to-face with the researchers to
review the consent form. Of the 22 who were contacted, 1
participant declined to participate in the interviews.
Survey and Wearable Data Collection
Procedures
Following study enrollment, participants completed a baseline
questionnaire that included information on sociodemograph-
ics, work environment, and the following assessments: (1) the
Neuroticism, Extraversion, Openness to Experience Five-Fac-
tor Inventory to assess domains of personality in 5 areas
[24]; (2) Risky Families Questionnaire to assess the degree
of physical, mental, and emotional distress experienced in
their homes during childhood and adolescence [25]; (3)
Generalized Anxiety Disorder-7 to measure anxiety scores
[26]; (4) Patient Health Questionnaire-9 to assess symptoms
of depression [27]; (5) posttraumatic stress disorder (PTSD)
checklist to assess presence and severity of PTSD symptoms
[28]; and (6) World Health Organization Alcohol, Smok-
ing and Substance Involvement Screening Test to assess
substance use–related health risks and substance use disorders
[29].

Following submission of the baseline questionnaire,
participants received a Fitbit Inspire 2 (Fitbit Inc) and were
instructed to wear the device continuously for the duration
of the 30-day study. Participants were instructed on how to
use wrist mode, verify that the sleep feature was on, and
ensure syncing of the data with the mobile apps. Additionally,
participants were advised to charge the device as soon as a
low battery notification appeared. The battery life on Fitbit is
up to 10 days on a single charge and charges to full in about 1
to 2 hours. Sleep, step count, heart rate, and mood rating were
collected daily for 30 days.

The mobile app, MyDataHelps, was used to collect and
integrate active (baseline questionnaire and daily mood)
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and passive (wearable) data. The app was available on
Android and iOS operating systems, and on the web.
Step-by-step instructions were provided for the web-based
baseline questionnaire. The app provided a daily prompt to
complete the mood rating (scale of 1-10). Wearable data were
uploaded daily to the mobile app and integrated into the data
collection platform through automatic synchronization from
the Fitbit device to the Fitbit app on the participant’s mobile
phone. To ensure the data synchronization from the Fitbit app
to the MyDataHelps app, participants were required to have
their mobile phone connected to the internet and Bluetooth
enabled. The data synchronization process retrieved data
stored on the device for up to 7 days. When gaps in data
upload exceeded 3 days, the app sent a prompt to remind
participants to synchronize their data.
Exit Interviews
At the end of the 30-day pilot study period, a subset of
participants was interviewed by members of the research team
(LK, WN, and A Aballa) at the participants’ respective health
facilities. The interview guide consisted of questions on user
experience, challenges, and recommendations regarding the
content and technology.

The interviews were conducted by trained social scientists.
Prior to the interview, the interviewers completed a 3-day
training on research ethics and the interview guide. A pretest
was conducted with HCWs who were not part of the study,
and the interview guide was later revised to ensure the flow
and clarity of the questions. The interviews took approxi-
mately 40 to 70 minutes.
Data Analysis
Feasibility of the pilot study was evaluated using baseline
questionnaire response time, data completeness, recruitment
results, and study attrition. For the baseline questionnaire,
data completeness was calculated based on the proportion
of visible questions answered, which excludes branching
questions. Data completeness was also analyzed based on
the number of days participants completed the daily mood
rating and uploaded any steps, heart rate (heart rate intraday
count), and sleep (duration) data. The average daily step
count was also reported, excluding days with zero step count.
The number of days participants wore the wearable for at
least 10 hours was calculated using heart rate intraday minute
count, as studies have suggested this is the minimal wear
time to indicate a full day of use [30]. Descriptive statistics
were calculated using R (version 4.1.1; R Core Team), and
summary statistics were presented as mean and SD or median
and IQR for continuous data, and frequencies and percentages
for categorical data.

Acceptability of the baseline questionnaire and wearables
was based on user experiences provided in qualitative exit
interviews.

The interviews were recorded and transcribed verbatim,
and a deductive thematic analysis approach was used to
analyze the data with the support of NVivo Software (version

12; QSR International). Interviewers created field notes to
capture participants’ impressions and observations during the
interviews. The analysis followed the key stages of thematic
analysis: familiarization with the data, generating initial
codes, searching for themes, reviewing and refining themes,
and defining and naming themes [31]. In the initial phase,
transcripts were read thoroughly, and data were coded line
by line, with concepts and ideas identified. As the analysis
progressed, codes were refined and grouped into potential
themes, which were then reviewed and further developed to
reflect deeper meanings. In the final phase, the themes were
clearly defined and organized to capture the core ideas of
the study based on the objectives of the study. The coding
matrices and final themes were reviewed and refined by LK,
A Aballa, WN, and RM to ensure the accuracy and depth of
the analysis.

Ethical Considerations
The study obtained approvals from Aga Khan Univer-
sity Institutional Scientific Ethics and Review Committee
(reference number 2021/IERC-166(V2)), the University of
Nairobi and the Kenyatta National Hospital Ethics Review
Committee (reference number KNH-ERC/A/473), regulatory
bodies including the National Commission for Science
Technology and Innovation (778557) and the Nairobi County
and Nairobi Metropolitan Services (SMS; reference num-
ber EOP/NMS/HS/167), and hospital administrators in each
study site. The study was conducted in accordance with the
Declaration of Helsinki and written and informed consent was
obtained from all participants. The consent form provided
information on the study objective, willingness to participate,
data safety, and confidentiality. For qualitative interviews,
the consent included exit interview procedures and consent
to be audio recorded. All participant data were deidentified
using study identifier and not individual names, and data
were securely transferred to the institution server. Due to
budget constraints in maintaining prepaid data packages in
LMICs, participants were compensated (KSh 500 or US
$3.58 equivalent) for the purchase of prepaid data packages
that were needed to support timely synchronization. Qualita-
tive participants were compensated (KSh 1000 or US $7.06
equivalent) for their time. All participants were able to keep
the wearable device at the end of the study.

Results
Participant Characteristics
The participants were primarily female (70%), with 69%
reporting attainment of a bachelor’s or master’s degree (Table
2). The median age of the participants was 32 (IQR 29‐
36) years, and nurses (47%) were the largest health care
cadre. The median duration of employment in health care
was 8 (IQR 5‐12) years. The retention rate for the 30-day
study duration was 98% (n=50). Characteristics of those who
participated in the qualitative interviews are in Table 2 and
Figure 1.
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Table 2. Characteristics of enrolled participants and of those who subsequently took part in an exit interviewsa.
Characteristic All participants (N=51) Exit interview participants (n=21)
Age (years), median (IQR) 32 (29‐36) 33 (28‐37)
Sex, n (%)
  Male 15 (30.0) 8 (38.1)
  Female 36 (70.6) 13 (61.9)
Cadre, n (%)
  Doctors 10 (19.6) 1 (4.8)
  Nurses 24 (47.1) 12 (57.1)
  Othersb 17 (33.3) 8 (38.1)
  Years working in health care, median (IQR) 8 (5-12) 9 (7-13)
Sexual orientation, n (%)
  Heterosexual 48 (94.1) 20 (95.2)
  Other or prefer not to say 3 (5.9) 1 (4.8)
Marital status, n (%)
  Not in a committed relationship 12 (23.5) 7 (35.0)
  In a committed relationship 11 (21.6) 1 (5.0)
  Married 26 (51.0) 12 (60.0)
  Separated, divorced, or widowed 1 (2.0) 0 (0)
Highest education
  Diploma 16 (25.5) 8 (38.1)
  Bachelor’s degree 25 (49.0) 10 (47.6)
  Master’s degree 7 (13.7) 3 (14.3)
  Otherb 6 (11.8) 0 (0)
Residence
  Rural 1 (2.0) 1 (4.8)
  Suburban 4 (7.8) 0
  Urban 45 (88.2) 20 (95.2)
  Prefer not to say 1 (2.0) 0
Facility
  1 18 (35) 6 (29)
  2 15 (29) 9 (43)
  3 10 (20) 3 (14)
  4 8 (16) 3 (14)

aParticipants enrolled in a 30-day mixed methods pilot study focused on the feasibility and acceptability of using a mobile application to track survey-
and wearable-based data in mental health research among Kenyan health care workers.
bNutritionists, pharmacists, physiotherapists, and psychologists.
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Figure 1. Enrollment flow of participants. Health care workers participated in a 30-day mixed methods pilot study to assess the feasibility and
acceptability of using a mobile app and wearables to capture survey-based and passively sensed data in Kenya.

Feasibility of Mobile App and Wearable
for Data Collection
The median time to complete the baseline questionnaire was
1 (IQR 1‐2, range 1-11) day, from the date the link was
received to submission. All participants (N=51) completed
100% of questions in the Risky Families Questionnaire,
Generalized Anxiety Disorder-7, Patient Health Question-
naire-9, and PTSD assessments, while 92% (n=47) and 84.4%
(n=42) completed all questions in the Neuroticism, Extra-
version, Openness to experience Five-Factor Inventory and
World Health Organization Alcohol, Smoking and Substance
Involvement Screening Test assessment, respectively.

The wearable was worn for >10 hours on 63% of study
days (n=50). Nearly all participants uploaded step (n=50),
heart rate (n=46), and sleep (n=45) data within 5 days of
receiving the wearable. On average, participants completed
58.4% of the daily mood questions over the 30 days. Data on

steps, heart rate, and sleep were uploaded on 92.6%, 76.6%,
and 49.8% of the days, respectively. The average number of
daily steps was 8180 (SD 4872).

To further characterize variability in adherence, we
examined the median (IQR) and distribution of the number of
days each participant submitted data (Table 3 and Multime-
dia Appendix 1). Approximately half of the participants
submitted heart rate (n=26) and step count (n=31) data on
all 30 study days, indicating higher adherence for these
2 passively collected metrics (Multimedia Appendix 1). In
contrast, submissions for mood and sleep and the number
of days with >10 hours of data (ie, wear time) were more
variable across participants and across days. Histograms of
the number of submission days show a more dispersed
pattern for these measures; however, the distributions were
not strongly skewed toward a small subset of highly adherent
individuals.
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Table 3. Completeness of longitudinal data (n=50)a,b.
Variable Days, median (IQR)
Wear time >10 hours 21 (13‐28)
Steps 30 (28‐30)
Heart rate 30 (18‐30)
Sleep 15 (7‐23)
Mood 18 (13‐23)

aParticipants enrolled in a 30-day mixed methods pilot study focused on the feasibility and acceptability of using a mobile app to track survey- and
wearable-based data in mental health research among Kenyan health care workers.
bCompleteness was based on the average number of days over the 30-day pilot that participants wore the wearable for >10 hours; uploaded any step,
heart rate, and sleep data; and completed the daily mood question.

Acceptability of Mobile App and
Wearable for Data Collection

Theme 1: Experiences With Study Protocols
Qualitative interviews with participants on baseline ques-
tionnaires and protocols elicited both negative and positive
experiences. The participants had mixed perceptions of the
administration of the baseline questionnaire. The positive
experience was attributed to the questionnaire’s simple
language, questions interlinked, making it easy to follow
through, and flexible to complete at one’s convenience due
to the online format, while the challenge was attributed to the
questionnaire being lengthy and challenging to complete in
one sitting.

The questions were simplified so they were easy to
understand and of course relate... the questions tied to
the study. [Pharmacist]

I think the baseline survey was so long. I didn’t finish
at once. I’m guessing maybe I started when I was a
bit busy, but it was long. I almost gave up. [Facility 1,
male medical officer]

Theme 2: Intrinsic and Extrinsic Motivation
Participants expressed that the wearable and MyDataHelps
app significantly increased their awareness of personal health
behaviors, such as steps taken, water intake (which was
an optional feature), and sleep patterns. The wearable had
additional metrics that could be activated by participants, but
the study focused on heart rate, sleep, and activity rate. The
wearable device encouraged goal setting and helped track
progress, providing users with regular reminders and alerts to
stay on track.

It has come in handy in terms of reminding me how
many steps I have done in a day... it updates me when to
take my water. [Physiotherapist]

It actually made me cautious about my sleep patterns
and sleep hygiene. [Clinical officer]

Congratulatory messages and goal reminders from the
app positively affected participants’ motivation. Many felt
encouraged by progress notifications, which fostered a sense

of accomplishment and supported mental wellness. This
motivation extended to family and social contexts, as some
participants began to actively engage in physical activities
with family members.

I can walk, and it tells me congratulations you’ve done
this many during the day apart from checking my mood,
it’s also checking my health. [Nurse]

Additionally, the app was reported to facilitate self-mon-
itoring, primarily through mood-tracking and daily health
prompts. Participants accepted the mobile app because of its
ability to track their mood at the end of each day, which
helped them reflect on their mental health.

This feature encouraged daily self-reflection, allowing
users to evaluate their day and develop an awareness of
patterns in their mood. [Nurse]

The wearable was acceptable based on features such as
water resistance, as well as the ability to keep power for a
long time. The straps were found to be light and easy to wear
throughout the day and night. These features were encourag-
ing for participants to have the wearable on throughout the
day and night with ease and comfort.

The good thing is it keeps power very well. I charge
maybe once in every two weeks. [Nurse]

When I realized it had a function of water lock then I
decided that I will not be removing it at all, so when I’m
going to shower, I activate water lock, so I have it all
the time.
[Nurse]

Theme 3: Technical and Usability Challenges
Despite the value of wearable devices, 48% (10/21) of the
participants reported challenges with wearable design and
technical requirements. Continuous Bluetooth connectivity
was necessary for data syncing, which participants found
inconvenient, especially when forgetting to activate Bluetooth
for extended periods, sometimes leading to data collection
gaps.
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The only thing is that if you’re not online or not
connected with Bluetooth, you might not be able to
enter data. [Nurse]

Participants recommended providing additional reminders
and motivational prompts to ensure adherence to the study.
Two participants expressed a desire for more color varieties
for the straps and to receive a replacement if the wearable
broke, as replacements were not provided in this pilot.

Most of the participants noted some discomfort sleeping
with the wearable on their wrist to record their sleep patterns
in the initial days, but this improved with time.

It felt uncomfortable, you had had the watch the whole
day, and sometimes at night, I would try but would
wake up and remove it(watch) because it just felt
uncomfortable. [Nurse]

Then being plastic sometimes just gets sort of uncom-
fortable. So, you’d want to change from one hand to
another. [Nurse]

Participants encountered technical challenges with the
mobile app, primarily regarding the requirement for
consistent internet and Bluetooth connectivity. The app
required participants to log in daily at a set time, but
limited internet data constrained consistent access, which
could delay synchronization of data to the mobile app or
lead to a missed daily prompt. Participants struggled with
the Bluetooth connectivity for synchronization of data and
wished that the app could only work with internet access
to synchronize.

It’s only that it won't synchronize data when either your
battery is low. [Nurse]

The only thing is that if you’re not online or not
connected with Bluetooth, you might not be able to
enter data [Nurse]

Recommendations were provided on simplifying the
app’s connectivity requirements to reduce the dependency
on Bluetooth and facilitate prepaid mobile data packages.
Suggestions included the possibility of offline functional-
ity for data logging, which could sync automatically when
internet access is restored.

Bluetooth is necessary for pairing, but I wish it was
not required. Just the bundle would have been enough
because most of the time you realize you are online on
your phone but using Bluetooth is a habit that most of
us do not have. [Clinical officer]

Discussion
Principal Findings
This pilot study supports the feasibility of deploying
mental health surveys, collecting data through wearables,
and integrating wearable and survey data within a single
mobile platform under real-world infrastructure constraints
among Kenyan HCWs. Participant retention and completion
of the initial questionnaire were high, indicating strong
initial engagement and comfort reporting on mental health
symptoms. Daily adherence was moderate; approximately
half of the participants submitted heart rate and step count
data on all 30 study days, while mood, steps, and wear time
(≥10 h/d) were more variable across participants and over
time. Sleep data were only captured on about half of all study
days. Together, these metrics suggest that while continuous
daily engagement was not fully achieved, the high retention
and collection of multidimensional data support that these
technologies are logistically viable in similar LMIC settings.
Moreover, participants reported largely positive experiences
with the platform, especially appreciating the self-monitoring
aspect and feedback features, further supporting the feasibility
and acceptability of this approach.

Mental health research in HCWs is critical to identifying
and reducing stress, burnout, and psychological harm in those
who care for others, which in turn improves worker well-
being and patient care. This pilot study revealed that HCWs
were willing to provide sensitive mental health information,
such as depression, anxiety, posttraumatic stress disorder, and
substance use, within a day of enrollment. Studies in Africa
have highlighted that the absence of native terminology for
mental health and the existence of unwritten nondisclosure
norms make it difficult to openly initiate conversations about
mental health [32]. Willingness to provide sensitive informa-
tion on mental health is a critical step in identifying peo-
ple at risk for mental health disorders. In this pilot, the
web-based mode of administration and the preenrollment
sensitization process, which helped build rapport between the
study team and participants while addressing their concerns
and questions about data confidentiality, may have mitigated
some stigma-related barriers to disclosure as other studies
have suggested [33,34].

The use of wearables in mental health research to infer,
monitor, and predict changes in health states over time is an
emerging area. On average, studies that have used wearables
to collect data among HCWs with small sample sizes or
shorter duration of data collection have reported a retention
rate of 83%‐98% [35,36], which aligns with the retention
rate in this pilot. In our study, participants reported that
motivation to know their health information was a contrib-
utor to high retention, and other studies have shown moti-
vational support to be a contributor in reducing attrition
[37]. In addition, all 51 participants completed the baseline
questionnaire, a rate that was 2 times higher than a similar
study conducted in the United States where the completion
rate was 48% [38]. The differences could be due to the
varied recruitment approaches. Unlike the US-based study
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that used a mainly monetary incentive-driven approach to
recruit participants, our study used a multipronged recruit-
ment approach, including increased physical contact through
sensitization, where we had one-on-one discussions with
participants as opposed to sharing information via email or
website, which could be more impersonal reimbursement for
internet connectivity, email, and phone notifications. Similar
studies have reported that adopting such a comprehensive
approach during recruitment of participants for web-based
surveys leads to better engagement [39].

In terms of adherence to daily data collection, our findings
are consistent with results from similar digital health studies
in both low- and high-income settings. For example, a 5-day
pilot in Uganda reported high compliance with wearable use
and daily diary completion, despite challenges with com-
fort during sleep [40]. Similarly, a 3-week study in rural
Kenya demonstrated high step and sleep data completeness,
but limited heart rate data availability [41]. The wear time
observed in our study (63% of days with over 10 h of
usage) is within the typical range of 50%‐70% reported in
free-living environments [30]. Additionally, mood surveys
were completed on two-thirds of the days, which is encourag-
ing given the known challenges of sustaining engagement in
digital health monitoring. For example, the average 30-day
retention rates for mobile apps in general are less than 6%
[42,43]. Collectively, these findings highlight the feasibility
of digital monitoring among HCWs in LMICs.

Several barriers likely contributed to moderate adher-
ence to the daily data collection, particularly for sleep and
daily mood entries. Participants cited discomfort wearing
the device overnight, contributing to reduced sleep data
availability. Similar issues have been documented in other
wearable studies [40,41] and highlight the importance of
comfort for extended wear. Technical challenges with the
wearable included instances where the device was acciden-
tally switched from wrist mode to clip mode, which turns off
sleep monitoring. Participants were guided on how to check if
the wearable was in wrist mode during the initial onboarding
to minimize potential data loss. However, this is an impor-
tant consideration for future studies that leverage wearable
devices with the functionality to switch modes. Regarding
daily mood, reporting may have been impacted by notifica-
tion delivery failures. Push notifications relied on continuous
internet access, which was not always available. Interestingly,
studies reporting higher adherence to daily mood diaries have
reported using SMS as opposed to push notifications [44],
which may circumvent the need for Wi-Fi. Participants also
reported forgetfulness, competing work demands, and survey
fatigue, which are consistent with prior research indicat-
ing that survey delivery mode, timing, and user workload
influence daily self-report adherence [40,45]

Despite these challenges, our findings suggest strong
participant engagement. Qualitative feedback revealed largely

positive perceptions about using the mobile app and wearable
device. Many participants appreciated tracking their health
metrics and receiving motivational messages (eg, congratula-
tory prompts for meeting step count goals), indicating that
these features likely enhanced engagement. Future studies
that use wearables in mental health research may need
to consider that beyond serving as an assessment tool,
the wearable itself may also influence participant behavior.
Increased awareness of sleep patterns and physical activity
may motivate behavior change, which may function as an
unintended intervention and potentially confer mental health
benefits.
Limitations
The study was conducted on a small sample size, which is
appropriate for a pilot study, but limits our ability to detect
subgroup or temporal comparisons. In addition, the popula-
tion was limited to 4 urban hospitals with an overrepresenta-
tion of nurses, which may limit the generalizability of the
findings to rural areas and other cadres. In addition, the
trial duration was only 1 month, which captures feasibility
in the short term, but adherence patterns might change over
longer periods. It remains unclear whether participants would
continue using the app and wearable for an extended period of
time (eg, months). Qualitative feedback was obtained from
a subset of participants who completed the study; those
who had more difficulties might have been less likely to
participate in the interviews, potentially leading to a positive
bias in qualitative results. Collectively, this pilot focused on
the practical ability to deploy surveys, sustain device wear,
and synchronize wearable data under real-world infrastruc-
ture constraints, rather than on deriving clinically interpreta-
ble mental health metrics such as heart rate variability or
complete daily physical activity profiles, which were beyond
the scope of this pilot. Future studies are warranted to better
link wearable-derived measures with mental health outcomes
and to evaluate clinically interpretable metrics in larger, more
comprehensive studies. Despite these limitations, the study
provides valuable preliminary evidence to inform the scaling
of similar digital mental health studies in HCWs in LMICs.
Conclusion
This pilot study provides justification for the use of a mobile
app and wearable in mental health research in LMICs.
The high survey completion rate and study retention, as
well as qualitative acceptability, reflect strong engagement
and suggest that such technologies are logistically viable
in similar contexts. Future studies looking to scale similar
approaches should consider enhancing prompts, improving
device comfort, and ensuring reliable internet connectivity or
finding an alternative solution.
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