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Abstract

Background: Physical and psychological distress symptoms can adversely affect daily functioning and quality of life, highlighting
the need for accessible self-management support. Although mobile health (mHealth) interventions show promise in supporting
physical symptom management, evidence regarding their feasibility and potential effects on psychological distress remains
limited.

Objective: This pilot study aimed to evaluate the feasibility, acceptability, and preliminary efficacy of the health app for postacute
pandemic years (HAPPY) for managing physical and psychological distress symptoms.

Methods: A 2-arm, single-blind, quasi-experimental trial was conducted from July 2023 to January 2024. Thirty-eight participants
experiencing distress symptoms related to COVID-19 were assigned to the experimental group or a waitlist control group. The
experimental group received a 24-week mHealth intervention through the HAPPY app, which included an 8-week supervised
phase with weekly face-to-face sessions and a 16-week self-management phase. The control group received no active treatment.
Feasibility was assessed through recruitment, adherence, and adverse event monitoring, whereas preliminary efficacy was evaluated
at 8 weeks (T1) and 24 weeks (T2) and compared with baseline (T0) using quantitative measures of distress, fatigue, sleep quality,
pain, emotional regulation, and posttraumatic stress disorder (PTSD).
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Results: The study demonstrated the feasibility of the HAPPY app, with a recruitment rate of 88.37% (38/43), a dropout rate
of 10.5% (4/38), and an adherence rate of 93.33% (14/15) for the supervised sessions. No adverse events were reported. Significant
within-group improvements were observed for distress (Kessler Psychological Distress Scale [K10]; P<.001), fatigue (Brief
Fatigue Inventory–Chinese [BFI-C]; P<.001), sleep quality (Chinese Pittsburgh Sleep Quality Index [CPSQI]; P=.009), and
PTSD symptoms (Chinese Impact of Event Scale–Revised [CIES-R]; P=.02). However, between-group differences were limited.

Conclusions: The study demonstrated the HAPPY app’s feasibility, acceptability, and potential efficacy for managing physical
and psychological distress symptoms. High recruitment, retention, and adherence rates, along with measurable improvements in
distress, fatigue, sleep quality, and pain, suggest the app’s promise as a scalable intervention.

Trial Registration: ClinicalTrials.gov NCT05459896; https://clinicaltrials.gov/study/NCT05459896

(JMIR Form Res 2026;10:e93453) doi: 10.2196/93453
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Introduction

Persistent physical and psychological distress symptoms can
adversely affect daily functioning and quality of life,
highlighting the need for accessible self-management support
[1]. Mobile health (mHealth) refers to the use of mobile devices
and apps to enhance health service delivery and access to health
information, including health monitoring, disease management,
telemedicine, and patient education [1]. mHealth has become
an increasingly important tool for supporting health care delivery
and self-management by enabling symptom monitoring,
patient-reported data collection, and remote interventions [2,3].
Such support is especially important for individuals with
persistent symptoms [4].

The World Health Organization (WHO) announced in 2023 that
COVID-19 no longer constituted a Public Health Emergency
of International Concern (PHEIC), marking a shift toward
managing COVID-19 as an ongoing health concern rather than
an extraordinary event [5]. Although this announcement signaled
a new phase in the global response, the health and social
consequences of the pandemic continue to affect communities
[6]. As societies move beyond the acute emergency phase, there
remains a need to address the ongoing physical and
psychological burden experienced by many individuals in the
community [6,7]. In this context, persistent symptoms, including
fatigue, pain, insomnia, cognitive difficulties, anxiety, and stress,
remain common and may continue to affect daily functioning
and quality of life [6-8]. These symptoms may occur in
individuals with or without a confirmed diagnosis of long
COVID, suggesting that persistent symptoms may affect a
broader population, including individuals without a confirmed
diagnosis of long COVID [9].

A scoping review of 8 studies identified mHealth interventions
as a commonly used approach to the rehabilitation of individuals
with post-COVID-19 symptoms. Some included studies reported
reductions in breathlessness and fatigue and improvements in
daily functioning [10]. Although current evidence suggests
potential benefits of mHealth interventions for managing
physical symptoms, evidence regarding their efficacy in
alleviating psychological challenges, such as distress, remains
limited. Additionally, few longitudinal studies have assessed

their long-term effects on both physical and psychological
outcomes. Most studies have focused on short-term outcomes,
leaving a gap in our understanding of the sustained effects of
mHealth interventions [10]. Evidence remains limited regarding
the feasibility of these interventions and their effects on
psychological distress among people experiencing persistent
physical and psychological symptoms [11,12].

This study aimed to pilot-test the feasibility, acceptability, and
preliminary efficacy of a health app for postacute pandemic
years (HAPPY; hereafter referred to as the app) for managing
both physical and psychological distress symptoms. The app
was designed as a theory-driven, structured intervention
informed by the transactional model of stress and coping theory
(TMSCT). TMSCT provides a useful framework for
understanding how individuals respond to stressors through
cognitive appraisal and coping strategies, including
problem-focused (targeting the source of stress) and
emotion-focused (targeting emotional responses to stress)
approaches [13]. Participants in the experimental group used
the app for 24 weeks, starting with an 8-week supervised phase
supported by well-trained research assistants (RAs), followed
by a 16-week self-management phase during which participants
continued using the app independently to manage their health
concerns. Participants using the app were compared with those
in a waitlist control group that received no active treatment. We
hypothesized that the app would be feasible, acceptable, and
efficacious for self-management of distress syndromes during
both the supervised and self-management phases.

Methods

Trial Design
This pilot study was a 2-arm, single-blind, single-center,
quasi-experimental trial designed to collect quantitative data
alongside qualitative data from focus groups. It was conducted
from July 2023 to January 2024. During the pilot, the app was
compatible only with Android smartphones. Consequently,
participants were allocated to either the experimental or waitlist
control groups based on their phone model rather than through
random assignment. Despite the lack of randomization, the
study followed a clinical trial structure and adhered to the
CONSORT (Consolidated Standards of Reporting Trials) 2010
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statement extension for randomized pilot and feasibility trials
[14]. The trial was registered at ClinicalTrials.gov (identifier:
NCT05459896).

Ethical Considerations
Ethical approval was obtained from the Human Subjects Ethics
Review Committee of The Hong Kong Polytechnic University
(HSEARS20220318003). Written informed consent was
obtained from all participants after they were provided with
detailed information about the study’s purpose, procedures,
risks, and benefits, allowing for an informed decision to
participate. Participants were given the opportunity to ask
questions about the study procedures. The participants were
assured that their identities and collected personal data would
be kept confidential. They were also informed that they could
opt out from the study whenever they wished. No major risks
were anticipated throughout the study period. While the primary
risk identified was muscle fatigue during physical activity,
participants were closely monitored for adverse effects, and a
protocol was in place for addressing any issues that arose. To
acknowledge their time and participation, eligible participants
received compensation in the form of HKD 100 (US $12.76;
HKD 1=US $0.1276 as of July 3, 2023) supermarket coupons
after completing each assessment point, with a total of HKD
300 (US $38.28) for the baseline, T1, and T2 follow-up
assessments. This compensation aimed to minimize financial
barriers to participation while ensuring ethical standards were
upheld.

Participants

Setting
Participants were recruited through a community health center
in Hong Kong, which plays a crucial role in health promotion
by providing education on healthy lifestyles, chronic disease
management, and preventive measures. The center also fosters
social interaction, essential for mental and emotional well-being
[15].

Recruitment
Recruitment posters were displayed at a community health
center and emailed to its service users. Interested individuals
self-registered for the study by scanning the QR code provided
on the poster. Participants were recruited through convenience
sampling due to the research team’s inability to know the health
profile of each eligible participant in the community setting.
An RA screened potential participants based on the following
eligibility criteria.

Inclusion Criteria
The inclusion criteria were (1) aged 18 years or older; (2) ability
to communicate in Cantonese; and (3) ownership of a
smartphone with internet access; (4) exhibiting psychosocial
distress, indicated by a Kessler Psychological Distress Scale
(K10) score of ≥20 [16]; and/or (5) experiencing at least one of
the following 3 physical distress symptoms for at least 3 days
in the previous week: physical fatigue, indicated by Brief
Fatigue Inventory–Chinese (BFI-C) score of ≥4 [17]; decreased
sleep quality, measured by a Chinese Pittsburgh Sleep Quality
Index (CPSQI) score of >5 [18]; or pain (eg, headaches, upset
stomach, and other forms of pain), measured by an 11-point
Numeric Rating Scale (NRS) score of >3 [19].

Exclusion Criteria
Participants were excluded if they (1) reported impaired vision
that prevented them from viewing texts and graphics on a
smartphone; (2) reported hearing impairment that hindered their
ability to hear the audio instructions in the app; and/or (3) had
a self-reported diagnosis of intellectual disability or cognitive
impairment.

Interventions

Experimental Group
The intervention included an 8-week supervised phase followed
by a 16-week self-management phase. The supervised phase
aimed to empower participants to manage their distress during
and beyond the study. During the supervised phase, an RA
conducted 8 weekly, 1-hour sessions at a health center. In the
first session, participants were introduced to the basic features
and functions of the app. Sessions 2-7 focused on how
mindfulness practices, physical exercise, and energy-saving
techniques could reduce symptoms of COVID-19-related
distress. Additional guidance was provided on using the app
for various embedded interventions aimed at relieving distress,
including mindfulness-based intervention, gamified
motion-based physical exercises, and energy conservation
techniques. Participants could continue accessing this
information and training through the app at their convenience.
The final session reviewed and summarized the knowledge
participants gained throughout the 8-week program. Participants
were then encouraged to continue using the app to self-monitor
and self-manage their physical and psychological well-being
in order to reduce their distress levels.

The app was designed with 3 levels informed by the TMSCT
(Figure 1).

JMIR Form Res 2026 | vol. 10 | e93453 | p. 3https://formative.jmir.org/2026/1/e93453
(page number not for citation purposes)

Liu et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Figure 1. The 3-level design of the app: level 1, enhancement of self-awareness (assessment); level 2, the intervention hub; and level 3, self-management
learning modules. BFI: Brief Fatigue Inventory; CERQ-short: Cognitive Emotion Regulation Questionnaire-short form; DASS-21: 21-item Depression
Anxiety Stress Scale; GSS: General Self-Efficacy Scale; IES-R: Impact of Event Scale–Revised; K10: Kessler Psychological Distress Scale; NRS:
Numeric Rating Scale; PSQI: Pittsburgh Sleep Quality Index.

App Features

Level 1 (Self-Awareness Enhancement)

Self-awareness enhancement involved participants regularly
completing self-administered assessment scales to enhance their
understanding of their health conditions. These assessment
scales also served as outcome measures to evaluate the efficacy
of the app, as described in the section on secondary outcomes.

Level 2 (Intervention Hub)

The intervention hub offered various interventions included in
the app to alleviate participants’ levels of distress. The
recommendation was made based on participants’ assessment
results at Level 1. The interventions were as follows:

1. The mindfulness-based intervention was adapted from the
mindfulness-based stress reduction (MBSR) [20,21] and
consisted of 10 mindfulness techniques. One technique was
unlocked each week during the supervised phase, and
participants were encouraged to practice the unlocked
mindfulness techniques at least twice a week. The frequency
of practice increased during the self-management phase,
and participants were asked to engage in the mindfulness
practice daily. The intervention materials and training
guidelines were validated by a certified mindfulness
practitioner.

2. The energy conservative techniques (ECT) included 5
thematic animation videos demonstrating energy
conservation principles applicable to various daily activities,
such as self-care, household tasks, and activities performed
outdoors or in the workplace [22]. Energy conservation was
included as a general self-management strategy to support
participants experiencing fatigue, low energy, or difficulty
balancing daily activities, regardless of whether they had
long COVID [23,24]. One video was unlocked weekly
during the supervised phase, and participants were
encouraged to watch the video multiple times to enhance
knowledge and skills. A brief quiz was provided after each
video for participants to self-assess their understanding of
the techniques. Participants were also advised to practice
these techniques in their daily lives. A team of experienced
occupational therapists validated the intervention materials
and training guidelines.

3. Two gamified, motion-based physical exercises were
designed to enhance the participants’ engagement. In the
motion-based exercises, participants interacted with a virtual
sports trainer to complete training tasks, while they followed
the preset exercise postures demonstrated by the virtual
sports trainer in the resistance exercises. An 11-inch iPad
Pro (Apple, Inc) embedded with the light detection and
ranging (LiDAR) scanner [25] captures real-time body
movements, and an integrated feedback system was used
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to evaluate posture accuracy. The subsequent level was
unlocked with cumulative total scores from participants’
performances on various exercise tasks, such as posture
accuracy. Participants were encouraged to practice both
during supervised sessions and throughout the
self-management phase using the app. They were also
advised to adhere to the weekly aerobic activity guidelines
of 150 minutes moderate-intensity or 75 minutes of
vigorous-intensity exercise, as recommended by the WHO
guidelines [26].

Level 3 (Self-Management Learning Modules)

The self-management learning modules included 6 modules
covering mental health coping strategies, such as emotional and
cognitive regulation, wellness, and self-care practices. The
modules used post-COVID-19 symptoms (such as fatigue, sleep
difficulties, and pain) as illustrative examples to demonstrate
the application of these self-management strategies in the
context of persistent physical and psychological distress. In
addition to the 3 aforementioned interventions at Level 2,
participants were required to complete one thematic
self-management module each week before unlocking the
subsequent modules.

Waitlist Control Group
The waitlist control group received the same intervention
immediately after the experimental group completed their
interventions in week 25. During the waiting period, the control
group received materials promoting general physical and
psychological health.

Outcomes

Overview
Participants’characteristics, including demographic information,
were collected at baseline (T0).

Primary Outcomes
The primary outcome was to assess the feasibility of using the
app for alleviating distress symptoms. Assessments included
the recruitment rate, dropout rate, response rate, intervention
adherence rate, and adverse events. The recruitment rate was
defined as the proportion of eligible participants who
successfully enrolled in this study. The response rate was the
percentage of usable responses obtained from our quantitative
data questionnaires, calculated as a proportion of the number
of eligible participants. The dropout rate was the proportion of
participants who exited this study before its completion. The
intervention adherence rate was measured by the number of
participants who attended more than 80% of the 8 supervised
sessions [27]. The overall rating of participants’ satisfaction on
the intervention program was defined as the average scores
given by participants on a scale of 10, where 0 represented the
worst rating and 10 represented the best rating. Participants
self-reported adverse events or side effects. Success criteria for
this pilot study were established with prespecified thresholds
of a 60% recruitment rate and 70% response, adherence, and
engagement rates [28].

Secondary Outcomes
Secondary outcomes evaluated the preliminary treatment effect
at 8 weeks, immediately following the weekly supervised
sessions (T1), and at the 16-week follow-up (T2). The data were
collected using the app by an RA. These included participants’
psychological distress levels, assessed using the K10, which
consists of 10 items [16]. Each item was rated on a 5-point
Likert scale. The total score, ranging from 10 to 50, was
calculated by adding up the scores of all items. A cutoff score
of 20 or above was indicative of psychosocial distress [29]. This
scale demonstrated satisfactory internal consistency, with a
Cronbach α of 0.80 [16].

The BFI-C, consisting of 9 items, was used to assess
participants’ fatigue levels [17]. The initial 3 items assessed
fatigue severity, and the remaining 6 items evaluated fatigue
interference with daily activities, including general activity,
mood, ability to walk, regular work (including both working
outside home and household chores), interpersonal relationships,
and life enjoyment. Each item was scored on an 11-point Likert
scale, and the total score, ranging from 0 to 10, was calculated
by averaging all item scores. A cutoff score of 4 or higher
indicated moderate to severe fatigue [17,30]. The BFI-C
demonstrated high convergent validity with correlation
coefficients ranging from –0.44 to –0.71 and high reliability
with Cronbach α values between 0.90 and 0.92 for the fatigue
interference and severity items [17].

The CPSQI was used to evaluate participants’ sleep quality
[18]. It consisted of 19 items, which were categorized into 7
domains: sleep duration, sleep latency, habitual sleep efficiency,
sleep disturbances, subjective sleep quality, use of sleep
medications, and daytime dysfunction. Each item was scored
on a 4-point Likert scale, with a total score ranging from 0 to
21. A cutoff score greater than 5 indicated poor sleep quality
[18]. The CPSQI was found to be a valid and reliable tool for
assessing sleep quality, with an acceptable test-retest reliability
ranging from 0.77 to 0.85 [18].

The NRS was used to assess the intensity of pain experienced
by each participant [31-33]. The NRS is a single-item, 11-point
numeric scale in which 0 represents “no pain” and 10 represents
“the worst pain imaginable.” A cutoff score greater than 3 was
indicative of moderate to severe pain [31]. This scale
demonstrated a high intraclass correlation of 0.95 and good
convergent validity of 0.94 when compared with the Visual
Analog Scale (VAS) [19].

The Cognitive Emotion Regulation Questionnaire-short form
(CERQ-short), derived from the validated long version of the
Chinese Cognitive Emotion Regulation Questionnaire
(CERQ-C) [34,35], was used to assess participants’ cognitive
emotion regulation. This 18-item scale consisted of 9
conceptually different subscales, namely self-blame,
other-blame, rumination, catastrophizing, positive refocusing,
planning, positive reappraisal, putting into perspective, and
acceptance. Each subscale included 2 items, scored on a 5-point
Likert scale. The score for each subscale was calculated by
adding the related items, resulting in a total score ranging from
2 to 10. Higher scores indicated a more frequent application of
a particular cognitive strategy [34]. The long version of the
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CERQ-C was reported to be a reliable and valid instrument,
with a moderate internal consistency (Cronbach α=0.83) and
an interclass correlation coefficient of 0.79 [35].

The Chinese General Self-Efficacy Scale (CGSS) was used to
assess participants’ ability to cope with daily challenges and
adjust to stressful life events [36]. The CGSS was a 10-item
scale scored on a 4-point Likert scale. The total score, ranging
from 10 to 40, was calculated by adding all the items scored.
High scores indicated greater self-efficacy [36]. The CGSS has
been shown to be a reliable and valid instrument across various
studies [36,37].

The Chinese version of the 21-item Depression Anxiety Stress
Scales (DASS-21) was used to assess symptoms of depression
and anxiety [38]. This scale, derived from the DASS-42, consists
of 3 subscales, including depression, anxiety, and stress. Each
subscale included 7 items, scored on a 4-point Likert scale. The
score for each subscale, ranging from 0 to 21, was calculated
by adding the related items. Higher scores indicated more severe
symptoms in that specific domain [38,39]. For the analyses
reported in this study, each subscale sum was multiplied by 2,
yielding a score range of 0–42. The DASS-21 was reported to
be a reliable and valid instrument, with moderate convergent
validity against the Chinese Beck Depression Inventory (r1=0.51
and r2=0.64) and the Chinese State-Trait Anxiety Inventory
(r=0.41). The Cronbach α values for the 3 domains and the
overall DASS-21 scale ranged between 0.80 and 0.92, indicating
high reliability [38].

The 22-item Chinese Impact of Event Scale–Revised (CIES-R)
was used to evaluate participants’ subjective distress due to the
pandemic [40-42]. This scale consists of 3 subscales, including
intrusion (8 items), avoidance (8 items), and hyperarousal (6
items). Each item was scored on a 5-point Likert scale. The
total score, ranging from 0 to 88, was calculated by summing
up all 22 items. Higher scores indicated a greater risk of PTSD
symptomatology [43]. The external validity of the intrusion
(r=0.54), avoidance (r=0.53), and hyperarousal (r=0.64)
components with the General Health Questionnaire-20 was
found to be moderate [40]. The scale demonstrated an acceptable
level of internal consistency, with Cronbach α values ranging
from 0.83 to 0.89.

Sample Size
As this was a pilot study, no formal sample size calculation was
performed for hypothesis testing. To determine the pilot sample
size, we applied the stepped rule of thumb [44]. The sample
size was justified by the planned primary outcome of the future
definitive trial, psychological distress measured using the K10
at T1, and an anticipated standardized effect size of 0.5. For a
future definitive trial targeting 90% power at a 2-sided 5%
significance level, the approach recommended 15 evaluable
pilot participants per group. After allowing for approximately
20% attrition, we set the recruitment target of 38 participants
(19 per group).

Randomization, Concealment, and Blinding
During the pilot study, the app was only compatible with
Android smartphones. As a result, participants were assigned
to either the experimental or waitlist control groups based on
their phone model instead of random assignment. Therefore,
randomization and allocation concealment were not performed
in this pilot study. Because of the nature of this study,
participants and RAs delivering the interventions could not be
blinded; however, outcome assessors remained blinded to group
allocation.

Procedures
Participants with Android smartphones were assigned to the
experimental group. A preset login password was assigned to
them before the first supervised session to address privacy
concerns. During the first supervised session, participants were
instructed and assisted in downloading the HAPPY app and
learning its features. A set of devices for motion-sensing
exercises at home was provided during the third supervised
session, including an 11-inch Apple iPad Pro embedded with a
LiDAR scanner with a protective case, a tripod, a
type-C-to-HDMI adapter, an HDMI cable, and a set of resistance
bands. All equipment was returned after the completion of the
T2 assessment.

Data Analytical Methods
Quantitative data were analyzed using IBM SPSS Statistics
(version 28.0) [45]. An intention-to-treat principle was applied
[46]. Missing data were imputed using multiple imputation,
generating 5 completed datasets based on the assumption of
missing at random [47]. Participants’characteristics and baseline
outcome scores for the experimental and waitlist control groups
were examined using the Mann-Whitney U test for continuous
variables, while the chi-square test or the Fisher exact test were
used for categorical variables. Multilevel modeling (MLM) was
used to measure the changes of the outcome measures over time,
specifically at 8 weeks (T1) and 24 weeks (T2) relative to its
baseline (T0), to determine the effectiveness of the intervention.
The level of significance was set at 0.05.

Results

Participants
As shown in Figure 2, 43 participants were screened, of whom
38 were eligible. Five participants were excluded: one for not
fulfilling the eligibility criteria and 4 due to technical issues
with smartphone models that did not support the app. The 38
participants were allocated to either the experimental (n=19) or
control (n=19) groups based on their smartphone models. In the
experimental group, only 15 participants completed the
intervention, whereas 4 participants declined to attend the
supervised sessions because they were unavailable. No
withdrawals occurred in the control group. Thirty-four
participants completed the outcome assessment at T1 and T2,
and the data of all participants were used in the data analysis.
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Figure 2. CONSORT (Consolidated Standards of Reporting Trials) flowchart of participant recruitment. ECT: energy conservative technique; PA:
physical activity.

Baseline Characteristics of the Participants
The demographic characteristics of the participants are shown
in Table 1. The mean age was 55.1 (SD 16.7) years old, and the
average weekly smartphone usage in hours was 28.2 (SD 16).
The participants were predominantly female, and most had
attained tertiary education or higher, were married, lived in
private housing, were retired, and owned their own homes.

Additionally, most participants reported having sufficient
income to purchase antipandemic materials, and most indicated
that COVID-19 had influenced their decision-making. There
were no significant differences in demographics among
participants. As shown in Table 2, no significant difference was
found between the experimental and waitlist control groups in
all secondary outcome measures at baseline.
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Table 1. Demographic characteristics of participants at baseline (intent-to-treat).

P valueΧ2(df)b /zc
Control (n=19)Experimental (n=19)Total (n=38)Demographics

.320.9 (1)Gender, n (%)

9 (47.4)6 (31.6)15 (39.5)Male

10 (52.6)13 (68.4)23 (60.5)Female

.12–1.551c51.0 (18.6)59.1 (13.8)55.1 (16.7)Age (years), mean, (SD)

.296.2 (5)Education level, n (%)

0 (0.0)2 (10.5)2 (5.3)Primary or below

0 (0.0)3 (15.8)3 (7.9)Junior secondary (form 1-3)

4 (21.1)4 (21.1)8 (21.1)Senior secondary (form 4-7/DSE/Project Yi Jin)

1 (5.3)1 (5.3)2 (5.3)Tertiary education: sub-degree course (including diplo-
ma/certificate/associate degree course)

7 (36.8)5 (26.3)12 (31.6)Tertiary education: degree course (Bachelor's degree)

7 (36.8)4 (21.1)11 (28.9)Master's degree or above

.443.7 (4)Marital status, n (%)

6 (31.6)4 (21.1)10 (26.3)Single

11 (57.9)11 (57.9)22 (57.9)Married

1 (5.3)0 (0.0)1 (2.6)Cohabited

1 (5.3)2 (10.5)3 (7.9)Divorced/separated

0 (0.0)2 (10.5)2 (5.3)Widowed

.292.5 (2)Type of house, n (%)

4 (21.1)2 (10.5)6 (15.8)Public housing

1 (5.3)4 (21.1)5 (13.2)Subsidized home ownership

14 (73.7)13 (68.4)27 (71.1)Private housing

.504.3 (5)Employment status, n (%)

2 (10.5)4 (21.1)6 (15.8)Full-time

4 (21.1)2 (10.5)6 (15.8)Part-time

0 (0.0)1 (5.3)1 (2.6)Unemployed

10 (52.6)10 (52.6)20 (52.6)Retired

3 (15.8)1 (5.3)4 (10.5)Student

0 (0.0)1 (5.3)1 (2.6)Homemakers/stay-at-home spouses

.45a1.3 (1)House ownership, n (%)

13 (68.4)16 (84.2)29 (76.3)Self-owned

6 (31.6)3 (15.8)9 (23.7)Rented

≥.99a0.4 (1)A dequacy of income for purchasing antipandemic materials, n (%)

17 (89.5)18 (94.7)35 (92.1)Enough

2 (10.5)1 (5.3)3 (7.9)Not enough

.93–0.089c28.2 (16.0)28.2 (16.3)28.2 (16.0)Average weekly smartphone usage in hours, mean (SD)

.730.1 (1)COVID-19 impacts on individual’s personal decision-making, n (%)

14 (73.7)13 (68.4)27 (71.1)Yes

5 (26.3)6 (31.6)11 (28.9)No

aFisher exact test.
bChi-square test.
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cMann-Whitney U test.

Table 2. Descriptive statistics of outcome measures at baseline (intent-to-treat).

P valuezaControl (n=19)Intervention (n=19)Total (n=38)Outcome measures

Median (IQR)Mean (SD)Median (IQR)Mean (SD)Median (IQR)Mean (SD)

.32–0.98024.0 (21.0-
28.0)

25.2 (7.0)27.0 (21.0-
33.0)

27.4 (8.5)24.5 (21.0-
32.0)

26.3 (7.8)K10b

(range=10-50;↑score =↑distress)

.07–1.7974.2 (3.2-6.0)4.6 (1.9)5.9 (4.2-7.1)5.6 (1.9)5.2 (3.9-6.2)5.1 (1.9)BFI-Cc

(range=0-10;↑score =↑fatigue)

.39–0.86711.0 (6.0-
13.0)

10.3 (3.8)11.0 (10.0-
13.0)

11.3 (2.7)11.0 (9.0-
13.0)

10.8 (3.3)CPSQId

(range=0-21;↑score =↓sleep quality)

.12–1.5643.0 (0.0-4.0)2.7 (2.3)4.0 (1.0-7.0)3.9 (2.7)3.0 (1.0-5.0)3.3 (2.6)NRSe

(range=0-10;↑score =↑pain)

.95–0.05959.0 (54.0-
61.0)

58.4 (5.3)58.0 (55.0-
60.0)

58.6 (5.9)58.5 (54.0-
60.0)

58.5 (5.6)CERQ-shortf

(range=18-90;↑score =↑use of cogni-
tive strategy)

.35–0.93823.0 (21.0-
26.0)

22.8 (4.6)20.0 (16.0-
28.0)

21.9 (6.7)22.5 (18.0-
26.0)

22.4 (5.7)CGSSg

(range=10-40;↑score =↑self-efficacy)

.94–0.0738.0 (4.0-16.0)9.6 (6.6)10.0 (2.0-
18.0)

10.5 (8.8)9.0 (4.0-16.0)10.1 (7.7)DASS-Dh

(range=0-42;↑score =↑severity)

.34–0.9546.0 (4.0-12.0)8.6 (7.6)10.0 (6.0-
16.0)

9.8 (6.3)8.0 (4.0-14.0)9.2 (6.9)DASS-Ai

(range=0-42;↑score =↑severity)

.57–0.57216.0 (12.0-
22.0)

18.4 (8.0)14.0 (12.0-
22.0)

16.6 (8.9)16.0 (12.0-
22.0)

17.5 (8.4)DASS-Sj

(range=0-42;↑score =↑severity)

.88–0.14619.0 (13.0-
32.0)

23.5 (15.1)22.0 (13.0-
38.0)

23.7 (13.4)20.0 (13.0-
32.0)

23.6 (14.1)CIES-Rk

(range=0-88;↑score =↑risk of PTSDl)

aMann-Whitney U test.
bK10: Kessler Psychological Distress Scale.
cBFI-C: Brief Fatigue Inventory–Chinese.
dCPSQI: Chinese Pittsburgh Sleep Quality Index.
eNRS: Numeric Rating Scale
fCERQ-short: Cognitive Emotion Regulation Questionnaire-short form.
gCGSS: Chinese General Self-Efficacy Scale.
hDASS-D: Depression Anxiety Stress Scales-Depression.
iDASS-A: Depression Anxiety Stress Scales-Anxiety.
jDASS-S: Depression Anxiety Stress Scales-Stress.
kCIES-R: Chinese Impact of Event Scale-Revised.
lPTSD: posttraumatic stress disorder.

Primary Outcome: Feasibility of Using the App
The pilot study, from recruitment to completion of follow-up,
was performed from July 2023 to January 2024. The recruitment
rate was 88.37% (38/43), the dropout rate was 10.5% (4/38),
and the retention rate was 79.07% (34/43). The response rate
of all the questionnaires at T1 and T2 among the participants
who were fully involved in the trial was 100%. The intervention
adherence rate of participants in the experimental group who
attended the 8-week supervised session at least 6 out of 8 times
was 93.33% (14/15; mean 7.13, SD 1.19). The overall rating of

the supervised sessions was 8.6 out of 10. No adverse events
were reported throughout the study.

Secondary Outcome: Preliminary Effects of the
Intervention
As shown in Table 3, the experimental group showed a
significant reduction in the score of K10 from baseline to T1
(score-difference=–3.526; P<.05) and baseline to T2
(score-difference=–4.520; P<.005), while the waitlist control
only showed a significant difference between baseline and T2
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(score-difference=–3.906; P<.05). A significant time effect was
found for K10 (F2,72=11.289; P<.001), BFI-C (F2,72=11.984;
P<.001), CPSQI (F2,72 =5.011; P=.009), and CIES-R
(F2,72=4.076; P=.02), indicating significant within-group
changes over different time points. A significant between-group
difference was found for pain scores (F1,36=5.120; P=.03).
However, no significant group-by-time interactions were
observed between the experimental and waitlist control groups

for any outcomes measured. As this pilot study was not designed
or powered for effectiveness testing, these findings should be
interpreted as preliminary and should not be considered evidence
of no intervention effect. For the effect size, small but noticeable
effects of the intervention were found in K10 (f²=0.052), BFI-C
(f²=0.108), NRS (f²=0.071), Depression Anxiety Stress
Scales-Depression (DASS-D; f²=0.024), and Depression Anxiety
Stress Scales-Anxiety (DASS-A; f²=0.020).
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Table 3. Data analysis on study outcomes at baseline and postintervention.

Effect
size

(f²)b

Group-by-time ef-
fect

Group effectTime effectComparison within

groupa
Mean (SE)Outcomes

P val-
ue

F test (df)P val-
ue

F test (df)P val-
ue

F test (df)T1 vs
T2

T0 vs
T2

T0 vs
T1

T2eT1dT0c

0.052.860.155 (2,
72)

.400.728 (1,
36)

<.00111.289 (2,
72)

K10f (range=10-50;↑score=↑distress)

—i–0.994–4.52h–3.526g22.901
(1.581)

23.895
(1.732)

27.421
(1.567)

Experimental
group

     –1.433–3.906g–2.47421.304
(1.571)

22.737
(1.567)

25.211
(1.567)

Control group

0.108.241.458 (2,
72)

.261.321 (1,
36)

<.00111.984 (2,
72)

BFI-Cj (range = 0-10;↑score =↑fatigue)

–1.098–2.041h–0.9433.609
(0.518)

4.706
(0.619)

5.649
(0.472)

Experimental
group

–0.219–1.084–0.8653.518
(0.473)

3.737
(0.472)

4.602
(0.472)

Control group

0.012.840.177 (2,
72)

.480.506 (1,
36)

.0095.011 (2, 72)CPSQIk (range=0-21;↑score =↓sleep quality)

–0.03–1.651–1.6219.612
(0.808)

9.642
(0.869)

11.263
(0.799)

Experimental
group

–0.472–1.314–0.8428.95
(0.813)

9.421
(0.799)

10.263
(0.799)

Control group

0.071.850.166 (2,
72)

.035.120 (1,
36)

.640.457 (2, 72)NRSl (range = 0-10;↑score =↑severe intensity of pain)

–0.045–0.14–0.0953.807
(0.570)

3.853
(0.619)

3.947
(0.537)

Experimental
group

       –0.275–0.538–0.2632.146
(0.556)

2.421
(0.537)

2.684
(0.537)

Control group

0.005.440.833 (2,
72)

.800.064 (1,
36)

.161.868 (2, 72)CERQ-shortm (range=18-90; ↑score =↑use of cognitive strategy)

1.254–0.841–2.09557.791
(1.471)

56.537
(2.247)

58.632
(1.465)

Experimental
group

       3.4881.383–2.10559.751
(1.469)

56.263
(1.465)

58.368
(1.465)

Control group

0.007.580.554 (2,
72)

.360.852 (1,
36)

.062.975 (2, 72)CGSSn(range = 10-40;↑score =↑self-efficacy)

0.1841.0150.83222.963
(1.394)

22.779
(1.554)

21.947
(1.389)

Experimental
group

       0.8642.6011.73725.391
(1.395)

24.526
(1.389)

22.789
(1.389)

Control group

0.024.860.153 (2,
72)

.690.160 (1,
36)

.530.638 (2, 72)Depression Scale (DASS-21o; range = 0-42;↑score =↑severity)

–1.589–1.5680.0218.958
(1.955)

10.547
(2.034)

10.526
(1.927)

Experimental
group

       –0.161–1.003–0.8428.576
(1.937)

8.737
(1.927)

9.579
(1.927)

Control group

0.02.251.398 (2,
72)

.960.003 (1,
36)

.980.019 (2, 72)Anxiety scale (DASS-21; range = 0-42;↑score =↑severity)

–1.854–1.580.2748.209
(1.730)

10.063
(2.296)

9.789
(1.723)

Experimental
group

       1.1491.2540.1059.886
(1.726)

8.737
(1.723)

8.632
(1.723)

Control group
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Effect
size

(f²)b

Group-by-time ef-
fect

Group effectTime effectComparison within

groupa
Mean (SE)Outcomes

P val-
ue

F test (df)P val-
ue

F test (df)P val-
ue

F test (df)T1 vs
T2

T0 vs
T2

T0 vs
T1

T2eT1dT0c

0.009.680.386 (2,
72)

.480.505 (1,
36)

.181.748 (2, 72)Stress scale (DASS-21; range=0-42;↑score =↑severity)

–2.096–2.79–0.69513.841
(2.127)

15.937
(2.510)

16.632
(2.112)

Experimental
group

       0.458–1.647–2.10516.774
(2.120)

16.316
(2.112)

18.421
(2.112)

Control group

0.002.530.650 (2,
72)

.870.027 (1,
36)

.024.076 (2, 72)CIES-Rp (range=0-88;↑score=↑risk of PTSDq)

–3.697–5.591–1.89518.146
(3.224)

21.842
(4.430)

23.737
(3.220)

Experimental
group

 

       1.515–4.328–5.84219.199
(3.229)

17.684
(3.220)

23.526
(3.220)

Control group 

aValues represent pooled mean differences. Statistical significance was assessed using pairwise t tests based on estimated marginal means, with Bonferroni
adjustment for multiple comparisons. Degrees of freedom were estimated using the Satterthwaite approximation and were 72.0 for all within-group
pairwise contrasts.
bGuidelines for interpretation of f² indicate that 0.02 is a small effect, 0.15 is a medium effect, and 0.35 is a large effect (Cohen 1992).
cT0: baseline.
dT1: 8 weeks.
eT2: 24 weeks.
fK10: Kessler Psychological Distress Scale.
gP<.05.
hP<.005.
iNot applicable.
jBFI-C: Brief Fatigue Inventory–Chinese.
kCPSQI: Chinese Pittsburgh Sleep Quality Index.
lNRS: Numeric Rating Scale.
mCERQ-short: Cognitive Emotion Regulation Questionnaire- short form.
nCGSS: Chinese General Self-Efficacy Scale.
oDASS-21: 21-item Depression Anxiety Stress Scale.
pCIES-R: Chinese Impact of Event Scale–Revised.
qPTSD: posttraumatic stress disorder

Discussion

Principal Findings
The feasibility of this pilot study is supported by a high
adherence rate of 93.33% (14/15) among participants in the
8-week sessions, along with strong recruitment (38/43, 88.37%)
and retention rates (34/43, 79.07%). The dropout rate was low
at 10.5% (4/38), and no adverse events were reported. The
HAPPY app was well received, demonstrating good
acceptability and offering a positive user experience.

Given the small sample size and limited statistical power,
significant differences in outcome measurements were not
observed between the experimental and control groups over
time. However, small but noticeable effect sizes (ie,
group-by-time effects) suggest some intervention impact.
Nonetheless, a significant decrease in distress levels, reflected
in K10 scores, was noted in the experimental group from
baseline to immediately after the 8-week (T1) supervised session

and 16 weeks (T2) after the supervised sessions, while the
control group showed changes only from T0 to T2. This delayed
improvement in the control group may reflect the natural
recovery of mental well-being over time, consistent with gradual
adaptation and the development of emotional resilience in the
absence of intervention. In contrast, participants in the
experimental group who received timely and appropriate
mHealth support through the app demonstrated a significant
reduction in distress levels within 8 weeks, with further
improvements observed at the 16-week follow-up. Moreover,
similar trends were noted in the experimental group with regard
to reduced fatigue, improved sleep quality, and reduced
PTSD-related symptoms, as reflected in the BFI-C, CPSQI, and
CIES-R scores, respectively. However, these changes were not
significantly different between groups over time, highlighting
the potential efficacy of the intervention.
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Comparison With Prior Work
Recent literature highlights the vital role of mHealth
technologies in supporting self-management and remote care.
A systematic review of 10 studies showed positive effects of
mHealth interventions on enhancing health in older adults aged
65 years or older. Most mHealth interventions were used for
therapy, information provision, self-help, monitoring, and mental
health consultations. These interventions helped protect older
adults and health care providers, accelerated health service
delivery, reduced costs, and decreased morbidity and mortality
risks [2]. Another review noted increased downloads of mental
mHealth apps, especially meditation apps, reflecting a rise in
mental health issues and the demand for accessible interventions
[48]. However, most of these apps lack evidence for clinical
effectiveness and integration into care, presenting opportunities
to improve evidence-based design, usability, effective
assessment, and integration into existing workflows for
managing mental challenges like distress.

A scoping review examined 8 studies and identified mHealth
interventions as a frequently used approach for supporting
rehabilitation in individuals with post-COVID symptoms, with
the included studies reporting improvements in overall health,
breathlessness, fatigue, and daily activities. However, because
the scoping review was designed to map existing evidence due
to the pilot study's limited statistical power rather than evaluate
intervention effectiveness, these findings should be interpreted
cautiously. Additionally, most studies lacked a control group.
Therefore, more research with a strong study design and larger
sample sizes is still required to address study biases to provide
stronger evidence [10].

To our knowledge, relatively few controlled feasibility studies
have examined app-based interventions targeting both physical
and psychological distress symptoms using a blended format
that combines supervised instruction with subsequent
self-management. In the present study, the HAPPY app was
delivered through 8 weekly face-to-face supervised sessions
followed by a 16-week self-management phase, allowing us to
evaluate both immediate feasibility and the potential for
sustained support over 24 weeks.

Another study used a multimodal hybrid program with 3 weekly
face-to-face sessions combined with app-based interventions.
This included cognitive exercises, physical activity, respiratory
exercises, a Mediterranean diet, sleep hygiene, social activation,
and motivational interviewing, and was designed to support
self-management and rehabilitation in adults with persistent
symptoms [49]. This approach is similar to ours, which
combines supervised sessions with mHealth technology to
sustain therapeutic effects and empower participants to
self-manage distress symptoms. Both studies are still in the data
collection stages, so the effectiveness of these interventions
remains unconfirmed. These studies, alongside our findings,
highlight the need for further research to determine the
effectiveness of hybrid mHealth interventions for managing
persistent distress symptoms.

Uniqueness of the HAPPY App
The HAPPY app is distinct in its design with a unique 3-level
framework of prevention, protection, and progression, and
guided by the TMSCT [13]. Unlike many mHealth apps
developed during the pandemic that provided nonsystematic,
general virtual health care [50], the HAPPY app was designed
as a structured self-management intervention to support
individuals experiencing physical and psychosocial distress. Its
design incorporates problem-focused coping strategies through
level 2: intervention hub, which provides targeted interventions
to manage the source of stress, and emotion-focused coping
strategies through level 3: self-management learning modules,
which include modules on emotional and cognitive regulation,
mental health coping strategies, and management of persistent
distress symptoms.

The app also emphasizes long-term engagement by offering
personalized content and self-management tools to encourage
sustainable behavioral changes. While the pilot study did not
yield statistically significant results, the relatively acceptable
dropout rate (n=4, 20%) suggests that the majority of
participants were willing to continue using the app for
self-management of their psychological well-being,
demonstrating its potential acceptability and feasibility.
However, further research with a larger sample size and robust
study design is necessary to confirm the app’s effectiveness and
sustainability in alleviating distress-related symptoms.

Strengths and Limitations
This study was the first mHealth-based clinical trial designed
to empower self-management and enhance both physiological
and psychological well-being, specifically targeting distress
symptoms. We assessed the feasibility, acceptability, and
preliminary efficacy of the HAPPY app for managing physical
and psychological distress symptoms. Participants in the
experimental group used the app for 24 weeks, beginning with
an 8-week supervised phase supported by trained RAs, followed
by a 16-week self-management phase. The findings demonstrate
the intervention's feasibility and acceptability. Preliminary
results indicate a reduction in distress levels immediately after
the supervised phase, sustained through the self-management
phase. Additionally, there was reduced fatigue, improved sleep
quality, and reduced PTSD-related symptoms, highlighting the
potential effectiveness of our interventions.

However, several limitations of this pilot study should be noted.
First, as a feasibility and pilot study, the sample size was
determined based on recommendations for pilot trials rather
than for hypothesis testing, and the study was not designed to
provide definitive evidence of intervention effects. Furthermore,
group allocation was based on participants’ smartphone models
rather than randomization, potentially introducing allocation
bias. To address this, the app has been upgraded for use on both
Android and iOS platforms for a full randomized controlled
trial (RCT) with sufficient sample size to reduce the risk of bias
and provide adequate statistical power to detect effects. Second,
the use of the CIES-R should be interpreted cautiously, as the
instrument was originally developed to assess post–traumatic
distress in relation to past traumatic events. Third, a limitation
of this pilot study is that the HAPPY app required an 8-week
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face-to-face supervised phase. This limits the generalizability
of the findings to a fully virtual mHealth intervention. Future
studies could shorten the supervised component or replace it
with remote onboarding or in-app guidance to improve
scalability. Fourth, participants’ use of concurrent health care,
psychological support, medications, or other interventions was
not systematically assessed. These factors may have contributed
to changes over time in both groups and potentially obscured
between-group differences. Finally, the pilot study relied mainly
on self-reported scales for outcome assessments, which may
introduce reporting bias. In the main study, participants will
wear a wearable sensor (eg, Fitbit Charge 5/6 [Fitbit LLC]) to
collect objective data like moderate-to-vigorous physical activity
(MVPA), step count, and sleep quality, providing a more
accurate reflection of participants’ health outcomes.

Implications for Future Research and Clinical Practice
The findings from this pilot study provide valuable insights for
designing a future RCT with a larger sample size and more
rigorous methods. Future research should focus on evaluating
the long-term efficacy and sustainability of the HAPPY app in
alleviating distress-related symptoms, while also assessing its
usability and effectiveness across diverse populations to
determine its potential as a scalable and accessible mental health
intervention. In the definitive trial, the app will be deployed on
both Android and iOS platforms to enable random allocation
and reduce selection bias. Objective usage data, such as login
frequency, session duration, and feature-level engagement, will
be collected to complement self-reported outcomes and provide
a more comprehensive assessment of intervention fidelity and
engagement.

In clinical practice, the HAPPY app demonstrates the potential
for mHealth technologies to support scalable and accessible
management of persistent symptoms and associated
psychological distress. By integrating evidence-based
frameworks such as the TMSCT into mHealth interventions,
these tools can address both immediate and long-term health
challenges. Future integration of mHealth technologies could
involve their use as complementary resources alongside
traditional health care, particularly in public health initiatives,
primary care, and mental health services. Personalized
interventions, real-time monitoring, and AI-driven adaptability
could enhance accessibility, improve continuity of care, and
reduce the burden on health care systems. However, further
research is needed to validate these possibilities and guide their
implementation in practice.

Conclusions
This pilot study explored the use of the HAPPY app to enhance
self-management and psychological well-being in individuals
experiencing persistent physical and psychological distress
symptoms. With high adherence and retention rates, the HAPPY
app demonstrated preliminary feasibility and acceptability for
supporting the self-management of physical and psychological
distress symptoms. Despite a small sample size limiting
statistical power, preliminary results indicated reduced distress,
fatigue, and PTSD-related symptoms. Future studies will address
limitations by using randomized trials with larger sample sizes,
collecting objective data through wearable sensors, and
upgrading the app for use on Android and Apple platforms to
enable broader application.
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