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Abstract

Background Myanmar migrant workers in Thailand's seafood processing industry develop work-related
musculoskeletal disorders from tasks such as repetitive shrimp peeling and standing for extended periods. These
workers remain largely unreached by standard health interventions due to language barriers and cultural isolation.
Developing effective study for this vulnerable population requires meaningful involvement of workers in the study
design process, recognizing their experiential expertise while acknowledging the distinct roles of researchers

and community members. This paper documents how involvement with stakeholders such as migrant workers
themselves shaped the co-design of a study testing a culturally appropriate digital health intervention for managing
existing symptoms and preventing progression of musculoskeletal disorders.

Methods This was a mixed-methods co-design study combining qualitative community engagement with
quantitative expert validation. We conducted engagement sessions with 29 Myanmar migrant workers, organized
into three groups by length of work experience (less than 2 years, 2-5 years, more than 5 years). We engaged 5
workplace stakeholders (human resource managers and production line supervisors) and consulted 4 international
physical therapy experts for validation. Sessions were structured as conversations. Workers provided substantial input
on intervention content, delivery methods, and practical requirements for the planned study. We accommodated
their 12-hour work schedules, communicated in Myanmar language, and valued their experiential knowledge as
essential for culturally appropriate study design. Thematic analysis identified key themes from worker input. Expert
validators assessed the co-designed intervention using Content Validity Index (CVI) methodology.

Results All participating workers reported hand symptoms including numbness, tingling, and pain. Workers
expressed preferences for health information through platforms they used daily, with Facebook emerging as the

clear preference over text-based materials or in-person workshops on their only day off. These insights shaped the
study intervention: a 4-week intervention with 12 progressive exercises addressing observed strain patterns: forward-
leaning postures and repetitive hand movements. Workers specified practical requirements such as exercises must
function in small dormitory spaces, outside work hours, without equipment. The peer challenge format emerged from
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their suggestions about sustained engagement. The co-designed study intervention achieved strong content validity
scores from expert validators (I-CVI: 0.95-1.00; S-CVI/Ave: 0.94). The engagement process also highlighted ethical
considerations when working with vulnerable migrant populations, including managing power differentials and
protecting workers from potential workplace repercussions.

Conclusions Workers possess essential knowledge about their needs and what works in their circumstances. We
found that when research incorporates the input of the intended beneficiaries in study design, the result is a study
intervention that is both clinically appropriate and practically usable. The co-designed intervention is now used

for evaluation in the implementation research. This paper contributes a documented methodological approach to
community involvement with a vulnerable migrant population, demonstrating that structured engagement can
produce interventions meeting both worker feasibility requirements and clinical validity standards, while generating
an honest account of the ethical tensions such work entails.

Plain English summary

What is the problem? Myanmar migrant workers in Thailand’s seafood industry perform repetitive tasks like shrimp
peeling while standing for long hours. This leads to pain in their hands, necks, backs, and other body parts. Language
barriers, limited healthcare access, and demanding work schedules make it difficult for these workers to get help or
learn how to prevent these problems.

What did we do? We worked directly with 29 Myanmar workers, workplace managers, and physical therapy experts
to design a study that would test a health program on addressing pain in their hands, necks, backs, and other body
parts specifically for this community. We sought input from workers to help shape the study based on what would
actually work in their daily lives. We asked about their pain, their access to healthcare, and how they prefer to receive
health information.

What did we find? Every worker we spoke with experienced hand symptoms, and many also had neck, back, or leg
pain. Workers told us they prefer getting health information through Facebook videos they can watch during their
limited free time, rather than attending workshops on their only day off. They wanted short, practical exercises they
could do in their dormitories without special equipment. We also encountered some ethical issues, including ensuring
workers felt safe to speak honestly without fear of workplace consequences and addressing the power imbalance
between researchers and workers in the co-design process.

What does this mean? By involving stakeholders including migrant workers themselves in designing this study, we
created a Facebook-based program with simple exercises and health tips tailored to their needs that is now ready to
be tested in a future study. We describe how migrant workers can be effective contributors in developing study that
address their unique challenges, and digital platforms offer a practical way to reach people with demanding work
schedules.

Keywords Patient and public involvement, Study co-design, Community involvement, Migrant health, Occupational
health, Musculoskeletal disorders, Digital health intervention, Intervention development, Thailand, Myanmar workers,

\Participatory research

Background
The transformation of Thailand’s seafood industry over
recent decades has created one of the world’s largest
concentrations of migrant workers in a single industrial
sector [1]. More than 300,000 Myanmar nationals now
contribute to Thailand’s seafood processing operations,
their labor forming the backbone of an industry that gen-
erates billions of dollars in export revenue annually [2].
Yet this economic success has come at considerable cost
to worker health, including in the form of work-related
musculoskeletal disorders (WMSD) that now affect the
vast majority of these workers [3, 4].

WMSD represent injuries or disorders of muscles, ten-
dons, joints, and supporting structures caused or aggra-
vated by workplace activities and ergonomic stressors [5].

In seafood processing environments, these conditions
arise from the repetitive nature of tasks such as shrimp
peeling, prolonged standing during fish preparation, and
the sustained awkward postures required for production
line work [6]. The cold, wet conditions typical of seafood
processing compound these physical stresses, creating an
occupational environment that systematically damages
worker health over time [4].

Recent epidemiological studies have documented
work-related musculoskeletal disorder prevalence rates
of 65 to 85% among Myanmar migrant workers in Thai
seafood facilities, figures that exceed those found in most
other industrial settings [3, 7]. These conditions impose
direct costs through medical treatment and lost of pro-
ductivity, while creating broader social costs as workers
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struggle with chronic pain and reduced quality of life [8].
The economic pressures that drive migration create a
cycle in which immediate survival needs override long-
term health considerations [9].

Traditional occupational health interventions have
consistently failed to reach this population effectively
[10]. Language barriers represent only the most obvious
challenge. Cultural differences in health beliefs, social
hierarchies within migrant communities, legal status
concerns, and limited access to healthcare services all
contribute to the ineffectiveness of conventional health
promotion strategies [9, 11]. Myanmar migrant workers
often remain isolated from mainstream health communi-
cation efforts, creating a population at high risk with lim-
ited access to preventive interventions [12].

Patient and Public Involvement and Engagement (PPIE)
approaches offer a fundamentally different paradigm for
health research development [13]. These methods work
with communities to identify needs, preferences, and
potential solutions [14]. This approach has gained rec-
ognition as essential for developing research that are not
merely clinically sound but ethical, genuinely acceptable
and effective for the communities for whom the solutions
are meant for [15]. For marginalized communities such
as migrant workers, involvement approaches are particu-
larly important as they can help addresses power imbal-
ances inherent in traditional research relationships and
recognize community members as possessing valuable
experiential knowledge [16].

However, implementing PPIE approaches presents
well-documented ethical and practical challenges. Schol-
ars have noted the risk of tokenistic involvement where
community input is sought but does not meaningfully
influence outcomes [17]. Power differentials between
between researchers and community members persist
even in participatory frameworks, and genuinely sharing
decision-making authority requires ongoing negotiation
rather than procedural solutions [18]. These challenges
are particularly acute when working with populations
who may feel constrained in expressing disagreement
with researcher proposals. Our approach attempted to
address these concerns while acknowledging that perfect
power-sharing may be an aspirational rather than achiev-
able goal.

Our goal was to co-design a study on health interven-
tions with relevant stakeholders to prevent work-related
musculoskeletal disorders in Thailand’s seafood industry
[19].

This paper emerged from recognition that existing
approaches to occupational health among Myanmar
migrant workers were failing to address a serious and
growing health crisis [3, 20]. We sought to document a
community involvement approach to study develop-
ment that would incorporate worker input throughout
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the design process [13]. To our knowledge, no published
study has documented a structured community involve-
ment process for developing a digital health interven-
tion with Myanmar migrant workers in Thailand’s
seafood industry. This paper addresses that gap. Our
work contributes both a validated, culturally appropri-
ate intervention ready for testing in future research and a
methodological framework for engagement with vulner-
able communities that may be applied to similar popula-
tions globally [15, 21].

The co-design process, Phase I of our project, took
place in 2024, involving extensive engagement with
migrant workers, management personnel, and health
experts. Through this process, we aimed to understand
not merely what interventions might be theoretically
beneficial, but what approaches would genuinely reso-
nate with workers facing daily economic and physical
pressures. This paper documents Phase I of the project,
which describes the engagement methodology, examines
how worker input shaped study design, and presents the
validated interventions as an outcome of collaboration
that will be evaluated in subsequent implementation
research (Phase II) [19].

Methods
Design and theoretical framework
These activities employed a co-design approach

grounded in Patient and Public Involvement and Engage-
ment (PPIE) methodology to develop a cultural tailored
intervention for preventing work-related musculoskeletal
disorders among Myanmar migrant workers. Report-
ing follows the GRIPP2 guidelines for patient and public
involvement in research [14]. The theoretical founda-
tion drew from community-based participatory research
principles [22]; the Health Belief Model [23] and cultural
adaptation framework [24].

The Health Belief Model informed the framing of edu-
cational content around perceived susceptibility to injury
and barriers to preventive action; the cultural adapta-
tion framework guided language choices, visual imagery,
and the structuring of peer challenges around commu-
nity participation rather than individual competition.
Worker-specified requirements were documented and
treated as design constraints rather than preferences to
be weighed against researcher judgment: when expert
recommendations diverged from what workers identi-
fied as feasible, worker feasibility took precedence. We
acknowledge tension between participatory framing and
the traditional qualitative methods. While PPIE prin-
ciples emphasize shared power, practical constraints
required researcher-designed procedures and analysis.
We addressed this by structuring sessions as open con-
versations, allowing worker priorities to shape discus-
sion direction. Our approach represents community



Hlaing et al. Research Involvement and Engagement (2026) 12:77

involvement rather than full partnership with equal deci-
sion-making authority.

Phase I outputs include documented co-design meth-
odology, validated intervention content, implementa-
tion protocols, and procedures for Phase II effectiveness
study.

Setting and context

The majority of our activities took place at a seafood pro-
cessing facility located in Samut Sakhon Province, Thai-
land, employing approximately 900 Myanmar migrant
workers. Workers perform repetitive tasks including
shrimp peeling and 12-hour shifts in cold, wet condi-
tions, creating systematic exposure to musculoskeletal
disorder risk factors [3, 5]. Workers live in adjacent com-
pany dormitories, forming a contained community with
strong social networks.

Co-design process

The co-design process involved three parallel engage-
ment activities conducted between March and May 2024,
each contributing distinct knowledge to our project.

Table 1 Members demographics and work characteristics
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Engagement with migrant workers

Participants Twenty-nine Myanmar migrant workers
stratified by level of experience on the job: fewer than 2
years (n=10), 2-5 years (n=11), and more than 5 years
(n=8). Ages ranged from 22 to 45 years (mean 32.4); 62%
women. All were actively employed in seafood processing
roles. Recruitment through workplace announcements
yielded convenience sampling. Participants completed
brief demographic forms in Burmese prior to engagement
sessions (Table 1).

Engagement session Three group sessions were con-
ducted on March 17, 2024 (Sunday, worker’s only day off),
each lasing approximately 60 min. Groups comprised
8-11 workers stratified by experience level to facilitate
peer-level discussion. The principal investigator (PHH)
led sessions in Burmese with a Myanmar medical doctor
as note-taker. All sessions were audio-recorded following
written informed consent.

Characteristic

Years of working in the seafood industry

Group 1 (<2 years) Group 2 (2-5 years) Group 3 (>5 years) Total Sample
Sample size 10 11 8 29
Age (years)
Mean (SD) 28.2 (4.1) 33.1(5.8) 37.8(6.2) 324 (6.3)
Range 22-35 25-42 28-45 22-45
Gender, n (%)
Female 7 (70.0) 7 (63.6) 4 (50.0) 18 (62.1)
Male 3(30.0) (36.4) 4(50.0) 11(37.9)
Work experience
Mean months (SD) 84(6.2) 36.8(12.1) 786 (384) 372(328)
Range (months) 2-18 24-58 60-156 2-156
Primary work role, n (%)
Shrimp peeling 8 (80.0) 7 (63.6) 4(50.0) 19 (65.5)
Fish cutting/preparation 1(10.0) (27.3) 3(37.5) 7 (24.1)
Quality control 1(10.0) 1(9.1) 1(12.5) 3(10.3)
Shift pattern, n (%)
Day shift (6am-6pm) 6 (60.0) 7 (63.6) 5(62.5) 18 (62.1)
Night shift (6pm-6am) 4 (40.0) 4 (36.4) 3(37.5) 11(37.9)
Housing arrangement, n (%)
Company dormitory 10 (100.0) 11 (100.0) 6 (75.0) 27 (93.1)
Private rental 0(0.0) 0(0.0) 2(25.0) 269
Facebook usage, n (%)
Daily 9(90.0) 10(90.9) 7(87.5) 26 (89.7)
Weekly 1(10.0) 109.1) 1(12.5) 3(10.3)
Previous workplace injury, n (%)
Yes 2(20.0) 5(45.5) 6(75.0) 13 (44.8)
No 8(80.0) 6 (54.5) 2(25.0) 16 (55.2)

Note: These demographic characteristics describe the 29 Myanmar migrant workers who served as co-design partners in intervention development. This sample
provided diverse perspectives across work experience levels, gender, and job roles, informing comprehensive understanding of occupation health needs and

intervention design requirements
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Topics explored Current understanding of work-related
musculoskeletal disorders, personal symptom experi-
ences and their daily impact, cultural factors affecting
health intervention acceptance, existing strategies for
managing pain (including frequency of over-the-counter
medication use, barriers to accessing healthcare, prefer-
ences for intervention delivery methods (timing, format,
digital vs. in-person), receptivity to gamification elements
(challenges, peer comparison, rewards), and practical
constraints determining intervention feasibility within
their work schedules and living situations.

Key contributions Workers provided universal hand
symptom as the priority concern, described healthcare
barriers (language difficulties, discrimination, financial
constraints), revealed weekly over-the-counter medica-
tions purchases as primary pain management, expressed
preferences for Facebook delivery over workshops on
their day off, specificd practical requirements (dormitory-
performable, no equipment, 15-20 min maximum), and
endorsed peer challenges emphasizing participation over
performance.

Engagement with workplace stakeholders

Participants Five stakeholders including one Thai human
resources manager, two Burmese line managers, and two
Thai line managers, all with more than 5 years experience
in roles involving worker health and safety.

Engagement session Individual interviews lasting
40-60 min, conducted between March and April 2024 in
participants’ preferred language (Thai or Burmese). Inter-
views were led by PHH (for Burmese-speaking partici-
pants) and SB (for Thai-speaking participants).

Topics explored Organizational practices affecting
worker health, workplace culture and communication
patterns, observed musculoskeletal challenges among
workers, existing health communication strategies, fea-
sibility of implementing workplace-based interventions,
and organizational readiness for supporting research
activities.

Key contributions Stakeholders confirmed daily hand
pain complaints across the workforce, identified structural
constraints (12-hour shifts, limited days off) that would
restrict workers’ capacity for time-intensive interventions,
clarified organizational health service policies (workplace
insurance covers only acute injuries, not chronic condi-
tions), and validated dormitory-based delivery as feasible
within existing organizational structures while noting
workers need to participate outside work hours.
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Engagement with clinical experts

Participants Four experts (two Myanmar physical thera-
pists, two Singapore-based physical therapists/exercise
physiologists), all with more than 2 years specialized
experience in musculoskeletal health and occupational
therapy.

Methods Expert reviews combining 90-minute video
consultations with written evaluation using standardized
Content Validity Index (CVI) instruments. Experts were
selected on the basis of a minimum of two years’ spe-
cialised experience in musculoskeletal health and occu-
pational therapy, with regional experience in Southeast
Asian contexts prioritised. Item-level CVI (I-CVI) scores
of 0.78 or above were considered acceptable, a scale-level
average CVI (S-CVI/Ave) of 0.90 or above was consid-
ered indicative of excellent content validity, both fol-
lowing Polit and Beck (2006) [25]. During consultations,
experts reviewed the proposed intervention components
(exercise selections, delivery format, cultural adaptation
approaches, and assessment tools). Following consul-
tations, experts independently rated each intervention
component on a 5-point scale (1 = strongly disagree to 5 =
strongly agree) across four dimensions: relevance, clarity,
cultural appropriateness, and clinical soundness. Expert
consultations occurred from 14th to 25th March, after
initial worker engagement sessions documented worker
preferences.

Topics reviewed Exercise selection rationale addressing
upper and lower crossed syndromes, progression strate-
gies, cultural adaptation approaches, safety protocols,
implementation feasibility within typical constraints, and
assessment form validity.

Key contributions Experts validated exercise selections
as appropriate for documented occupational exposures,
confirmed cultural adaptation approaches as suitable for
target population, provided safety guidance and contra-
indications, and assessed intervention components on
relevance, clarity, cultural appropriateness for specific
exercises, and provided quantitative rating across all
intervention components that informed CVI calculations.

Intervention development process

Exercise selection addressed worker-reported symptom
patterns: universal hand symptoms prioritized hand and
wrist exercises; neck pain prevalence informed cervi-
cal mobility work; back pain guided postural exercises.
While originally designed for prevention, the interven-
tion was adapted to serve dual purposes: managing
existing symptoms and preventing further deterioration,
given that all participating workers already experienced
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musculoskeletal pain. The lead researcher (PHH) identi-
fied evidence-based exercises addressing these patterns
and presented options to workers for feasibility feed-
back. Workers specified that exercises must be perform-
able in dormitory spaces without equipment, maximum
15-20 min daily. When expert recommendations (longer
durations, more repetitions) diverged from worker-spec-
ified constraints, we prioritized worker feasibility while
working with experts to maintain therapeutic benefit.

The intervention incorporated gamification elements
based on evidence that game design features enhance
motivation and engagement with health-promoting
behaviors [26, 27]. By incorporating elements such as
points, rewards, social interaction, and achievement
recognition, gamification approaches can sustain par-
ticipation in health interventions [28], particularly when
delivered through familiar digital platforms suited to
demanding work schedules [29, 30]. These design prin-
ciples aligned with worker suggestions about competitive
games and peer comparison. More specifically, gamifica-
tion features reflect the Health Belief Model's emphasis
on cues to action and self-efficacy: points and weekly
challenges function as repeated behavioural cues, while
the peer challenge format emphasising participation over
performance was designed to support self-efficacy among
workers with varying degrees of physical limitation.
Workers refined proposed features (points, leaderboards,
weekly challenges), suggesting recognition emphasize
participation over performance to avoid discouraging
those with physical limitations.

The final program comprised 12 progressive exercises
addressing the upper and lower crossed syndromes: sim-
ple mobility exercises (chin tucks, tendon gliding) provid-
ing immediate symptom relief; stretching exercises (hip
flexors, chest, palm and neck stretches) for restricted
movement; and strengthening exercises (glute bridges,
planks, prone cobra) for muscle weakness from sustained
work postures while preventing further strain. All con-
tent was developed in Burmese with cultural imagery and
Myanmar values around community support.

Data analysis
Qualitative data analysis
Thematic analysis following established procedures [31].
PHH and STDM coded transcripts independently with
regular meetings to discuss emerging themes and resolve
disagreements through consensus. Analysis began during
engagement, with initial themes explored in subsequent
sessions. Major themes were developed through itera-
tive discussion with attention to cultural factors, power
dynamics and practical constraints [9, 11].

We acknowledge that stakeholders were not involved
in formal coding given their 12-hour shifts and lim-
ited personal time. This means our interpretation, while
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informed by extensive engagement, was researcher-
driven. Credibility was supported by independent dual
coding between PHH and STDM, with disagreements
resolved through consensus discussion. Dependability
was maintained through reflective memos kept by PHH
throughout the engagement period, recording analytical
decisions and their rationale as they were made. Mem-
ber checking was not conducted, given the constraints
on workers’ time; future work with similar populations
might incorporate a structured session presenting sum-
mary findings to a representative subset of workers for
validation, as a practical means of reducing researcher-
driven interpretation without placing undue demands
on participants’ limited personal time. Direct participant
quotations are not reproduced in this paper to protect
the confidentiality of workers from a small, identifiable
workforce at a single facility.

Quantification of worker-reported behaviors While
engagement sessions were primarily qualitative, we docu-
mented frequency of specific behaviors reported by work-
ers during discussions. We counted how many of the 29
participants reported weekly medication purchases and
daily social media usage when these topics arose during
sessions. These counts (reported as percentages) provide
context for intervention design decisions while acknowl-
edging they represent self-reported data from discussion
rather than validated survey instruments.

Quantitative data analysis

Expert review data analyzed using Content Validity Index
(CVI) calculations. Item-level indices (I-CVI) calcu-
lated for each intervention component. Scale-level indi-
ces calculated using average (S-CVI/Ave) and universal
agreement (S-CVI/UA) methods, providing quantitative
validation that the community-driven achieved clinical
appropriateness.

Ethical considerations
The Research Ethics Review Committee at Chulalong-
korn University approved Phase I and II of this study
(COA No. 164/67). Following ethical approval, we
obtained formal permission from the factory to con-
duct research activities at their facility. All participants
received detailed information in their preferred language
with Burmese translations reviewed by native speakers.
Workers were informed that participation was voluntary.
They could withdraw at any time and that withdrawal
would not affect their employment or access to services.
Recruitment happened through general announce-
ments. Supervisors did not refer workers directly. Par-
ticipants gave consent in private discussions without
management presence. Workers had 48 h to consider
their decision after receiving information. The team
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reminded them repeatedly that choosing not to partici-
pate would have no workplace consequences.

Modest compensation was provided and it covered
time and expenses without creating undue influence. The
research team stored all audio recordings on encrypted
devices with access limited to research team. Transcripts
removed all identifying information. The team coded or
deleted names and other personal details.

Insights

The structured engagement sessions conducted over
a six-month project period with 29 Myanmar migrant
workers, 5 workplace stakeholders, and 4 clinical experts
yielded insights that shaped intervention content, deliv-
ery methods, and implementation protocols. This sec-
tion presents: (1) worker-identified health concerns
(2), key factors shaping study design requirements (3),
stakeholder perspectives on study feasibility (4), expert
validation results, and (5) final co-designed intervention
features.

Worker-identified health concerns

Among the 29 workers who participated in engagement
sessions, a purposive convenience sample drawn from
a single facility, all reported hand symptoms (numb-
ness, tingling, pain), identifying this as a universal con-
cern within this group requiring immediate attention.
Twenty-five workers (86%) described morning hand stiff-
ness affecting daily activities beyond work. Additional
widespread concerns included neck pain (79%), lower
back pain (72%), and ankle pain (45%). Workers con-
nected symptoms to specific work demands: neck pain
from forward head postures during shrimp peeling, back
pain from prolonged standing and forward-leaning pos-
tures, ankle pain from standing on hard surfaces during
12-hour shifts.

These worker-identified patterns directly informed
exercise selection, prioritizing hand/wrist exercises,
cervical mobility work, and postural exercises. Workers
across all experience levels reported similar symptoms,
though newer workers sometimes described more severe
problems, which experienced workers attributed to lack
of knowledge about protective techniques learned infor-
mally over time (Table 2).

Four factors shaping study design requirements
Engagement sessions revealed four interconnected fac-
tors that determined study design and implementation
strategies (Fig. 1).

Economic pressures shaping health decisions

Workers explained they understood long-term health
consequences but could not reduce hours or change jobs
given financial obligations to families in Myanmar. This
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required that exercises be performable outside work
hours without reducing earning capacity, participation
not require time off work, and content focus on symptom
management within existing employment rather than job
modifications workers could not implement.

Resourceful but risky self-management

Workers demonstrated strong motivation through fre-
quent over-the-counter medication purchases (23 of
29 workers purchasing pain medication at least weekly,
79%), sharing medication information through peer net-
works, and use of traditional remedies including massage.
However, reliance on chronic medication use and limited
understanding of injury prevention (some workers con-
tinued identical work after surgery) revealed opportuni-
ties to provide safer alternatives through exercises and
preventive education that acknowledged existing efforts
rather than dismissing them.

Healthcare access barriers

Workers identified multiple barriers: language difficul-
ties with providers not speaking Burmese, disrespectful
interpreters especially in government hospitals, financial
stress from paying for chronic conditions through social
welfare savings (workplace insurance covered only acute
injuries), and discrimination in healthcare settings. These
barriers necessitated zero-cost intervention delivered
entirely in Burmese through familiar platforms, bypass-
ing healthcare systems where workers felt unwelcome.

Receptivity to digital health delivery

Workers expressed strong preferences for Facebook (26
of 29 workers reported daily Facebook use, 89.7%), which
offered privacy to access health information without
exposing conditions to supervisors, flexible timing suited
to demanding schedules, and social features enabling
peer support. Workers specifically rejected manda-
tory workshops on their only day off. They requested
video demonstrations over written materials for exercise
instruction, and suggested peer engagement would moti-
vate participation, informing incorporation of social rec-
ognition and peer challenges.

Perspectives on study feasibility

Workplace stakeholders confirmed daily hand pain com-
plaints were most frequent supervisory concern. They
described workers requiring surgery yet returning to
identical conditions, revealing limited organizational
injury prevention understanding. Previous successful
workshop on lifting techniques demonstrated organiza-
tional willingness to support practical, skills-based health
education. Looking ahead to Phase II implementation,
stakeholders confirmed workforce stability would enable
following workers over a 4-week intervention period,



Hlaing et al. Research Involvement and Engagement (2026) 12:77

Table 2 Worker-reported musculoskeletal symptoms informing intervention design priorities
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Body Region/Symptom Group 1 (<2 years) Group 2 (2-5 years) Group 3 (>5years) Total Sample n=29 p-
n=10 n=11 n=8 val-
ue*
Hand/Wrist Symptoms
Any hand symptoms 10 (100.0) 11 (100.0) 8(100.0) 29(100.0) -
Numbness/tingling 10 (100.0) 11 (100.0) 8(100.0) 29 (100.0) -
Morning stiffness 8 (80.0) 9(81.8) 8 (100.0) 25 (86.2) 045
Pain during work 9 (90.0) 10 (90.9) 8(100.0) 27 (93.1) 067
Grip weakness 6 (60.0) 8(72.7) 7(87.5) 21 (72.4) 032
Neck Symptoms
Neck pain 7 (70.0) 9(81.8) 7(87.5) 23(79.3) 0.58
Neck stiffness 6 (60.0) 8(72.7) 6 (75.0) 20 (69.0) 0.71
Headache 5(50.0) 6 (54.5) 5(62.5) 16 (55.2) 0.82
Shoulder Symptoms
Shoulder pain 6 (60.0) 7 (63.6) 6 (75.0) 19 (65.5) 0.74
Shoulder stiffness 5(50.0) (54.5) 5(62.5) 16 (55.2) 0.82
Back Symptoms
Lower back pain 7 (70.0) 8(72.7) 6 (75.0) 21(72.4) 0.96
Upper back pain 5(50.0) 7(63.6) 5(62.5) 17 (58.6) 0.73
Back stiffness 6 (60.0) 7 (63.6) 6 (75.0) 19 (65.5) 0.74
Lower Extremity Symptoms
Ankle pain 4(40.0) 5(45.5) 4(50.0) 13 (44.8) 0.86
Leg cramps 3(30.0) 4(36.4) 4 (50.0) 11(37.9) 061
Varicose veins 0(0.0) 2(18.2) 3(375) 5(17.2) 0.03t
Severity Indicators
Sought medical treatment 2(20.0) 5(45.5) (75.0) 13 (44.8) 0.02%
Steroid injection received 0(0.0) 2(182) (37.5) 5(17.2) 0.03t
Surgery required 0(0.0) 19.1) (25.0) 3(10.3) 0.16
Weekly pain medication use 6 (60.0) 9(81.8) (100.0) 23 (79.3) 0.08
Work absence due to symptoms 1(10.0) 3(27.3) 4(50.0) 8(27.6) 0.12

Note: Findings reflect experiences of workers who voluntarily participated and may not represent the broader workforce; however, symptom patterns are consistent

with epidemiological research in similar occupational contexts

Four critical factors shaping intervention strategies and implementation

Self-Management
CONTEXT

Economic Pressures
CONTEXT

[5>Financial obligations prevent reducing work hours
[5>Limited alternative employment options

Design req: Must not require time off work
T
Access Barriers

CONTEXT

[ Language gaps & discrimination experiences
[>> Financial constraints for chronic care

Design req: Zero-cost, independent access

Fig. 1 Thematic framework

[> Resourceful but risky medication use

[> Strong peer networks for health advice

Design req: Leverage peer support networks

Digital Receptivity
CONTEXT

[> High Facebook usage (89.7%) & preference
[5> Need for privacy & video-based content

Design req: Social media video delivery
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Stage 1: Community Engagement
(n=29 workers)

Stage 2: Stakeholder Consulations (n=5)

Stage 3: Identify Decision Area

Stratified Worker Sessions HR & Supervisor Design Workshop
\ by experience: < 2 yr, 2-5 yr, Interviews (Researchers, developers,
>5yrs worker reps)
: P "\\ 4 ~
v v v

( Key Insights Gathered )

(Organizational Context )

(__Prototype Features )

« Universal hand symptoms (100%)
« Economic constraints
 Healthcare barriers

« Facebook preference (89.7%)

« Video format preferred

« Gamification interest

« Resource constraints
« Previous health programs
« Dormitory-based feaibility
« Break time availability

Mobile-first (Facebook)
Low-bandwidth videos
Peer leader focus

Short, engaging modules
Points/badging system

v

(Final Intervention Design )

» Facebook-based platform
« Low-data video content
« Peer-led module delivery

Integrated Digital Health Intervention
« Gamified engagement

« Dormitory-friendly scheduling

elements

Fig. 2 Co-design process- how engagement insights informed intervention development

though emphasized that all follow-up assessments and
participation must occur outside work hours to avoid
production disruption.

Stakeholders  emphasized resource constraints:
approaches requiring significant equipment investment
or facility modifications would face barriers. They pre-
ferred implementation during existing breaks without
affecting production. Organizational constraints aligned
well with worker preferences for dormitory-performable
exercises without equipment, creating feasibility for
both groups. Stakeholders strongly supported dormi-
tory-based delivery, recognizing challenges of workshop
attendance given limited worker leisure time.

Expert review results

Four international physical therapy experts validated the
community-driven design through structured Content
Validity Index assessment. Quantitative analysis demon-
strated excellent agreement: overall S-CVI/Ave reached
0.94 (above 0.90 threshold for excellent validity), with
87% of components receiving acceptable ratings from all
experts.

Exercise components received particularly high ratings
(I-CVL: 0.95-1.00) for relevance to occupational expo-
sures. Experts appreciated specific focus on upper and
lower crossed syndromes as appropriate clinical targets,
and progressive structure from mobility to strength-
ening reflected sound therapeutic principles. Cultural
adaptation approaches were validated as appropriate and
essential, particularly by the two experts with Myanmar

community experience who emphasized importance of
language and culturally familiar imagery.

Gamification elements received more varied responses
(I-CVI: 0.75 for some components) given limited pub-
lished evidence, though experts recognized potential
for enhanced engagement in communities with limited
healthcare access and supported the approach given it
emerged from worker suggestions rather than external
imposition. Experts provided detailed safety guidance on
precautions and contraindications, which were incorpo-
rated into final materials [31].

These validation results demonstrated that worker-
driven design choices, when combined with clinical
expert review, produced an intervention that maintained
therapeutic integrity while addressing real-world feasibil-
ity constraints.

Expert validation confirmed that the co-design pro-
cess produced an intervention meeting rigorous clinical
standards (S-CVI/Ave: 0.94) while maintaining fidelity
to worker preferences and organizational constraints.
Figure 2 illustrates how insights from all three-stage
engagement process systematically informed each design
decision, illustrating one approach through which com-
munity involvement may contribute interventions that
balance community priorities with clinical rigor and
organizational feasibility. The validated intervention now
advances to Phase II implementation research for effec-
tiveness evaluation.
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Discussion

Principal insights

This paper demonstrates that engagement with Myan-
mar migrant workers produced a culturally appropriate,
clinically validated digital health intervention for work-
related musculoskeletal disorders. Three key insights
emerged from the co-design process.

First, musculoskeletal symptoms exist across all expe-
rience levels. All 29 participating workers reported hand
symptoms (numbness, tingling, pain), with most experi-
encing multiple complaints including neck pain (79%),
lower back pain (72%), and ankle pain (45%) from repeti-
tive seafood processing work.

Second, workers possess clear preferences shaped
by structural constraints. Workers identified Facebook
as their preferred delivery platform (89.7% daily use),
rejected mandatory workshops on their day off, specified
exercises must be dormitory-performable without equip-
ment in maximum 15-20 min, and refined gamification
features to emphasize participation over performance to
avoid discouraging those with limitations.

Third, despite originating from community prefer-
ences and practical constraints rather than clinical proto-
cols, the intervention achieved excellent content validity
(S-CVI/Ave:0.94) when assessed by international physi-
cal therapy experts. This suggests, at least in this context,
that community involvement and clinical rigour need not
be competing goals though whether the resulting inter-
vention produces measurable health improvements will
be determined in Phase II.

Methodological contributions and limitations
Methodological contribution

This work demonstrates a replicable approach for devel-
oping interventions with vulnerable populations. The
three-stage process; stratified worker engagement (by
experience level), stakeholder consultation (organiza-
tional feasibility), and expert validation (clinical appro-
priateness) captured distinct perspectives that researcher
alone could not have anticipated. The alignment between
worker preferences (dormitory-based, equipment-free)
and organizational constraints (no facility modifications,
outside work hours) emerged through engagement rather
than researcher prediction. Future replications of this
approach would benefit from prospective documentation
of engagement costs including researcher time, partici-
pant compensation, and translation services to support
other occupational health practitioners in planning and
budgeting for similar community-based work.

Methodological limitations
Convenience sampling through workplace announce-
ments likely attracted workers with stronger health

concerns; symptom prevalence reflects participant
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experiences rather than population estimates. Single-
site design and focus on Myanmar migrants in Thai-
land’s seafood industry limit generalizability to other
migrant groups, industries, or countries. The method-
ological approach offers a transferable framework, but
specific content requires cultural adaptation. The co-
design process itself carries inherent limitations: engage-
ment sessions were conducted on workers’ only day off,
which may have constrained the depth and candour of
participation. Workers were not involved in data analy-
sis or manuscript preparation, meaning interpretation
remained researcher-driven despite the participation
framing. The sample of 29 workers from a single facil-
ity cannot be assumed to represent the broader Myan-
mar migrant workforce, and the three stratified groups,
while informative, may not have captured the full range
of experience s across this population.

Ethical tensions and reflections

Engagement with vulnerable populations requires
acknowledging tensions. As researchers from Chulalong-
korn University, we entered a workplace where workers
faced economic vulnerability and uncertain immigra-
tion status. Although the principal investigator’s Myan-
mar and native Burmese fluency reduced linguistic and
cultural barriers, our institutional position likely shaped
what workers felt comfortable sharing. Despite repeated
assurances that participation was voluntary and would
not affect employment, workers may have felt con-
strained in expressing disagreement with our proposals
or raising workplace concerns beyond our project scope.

Workers gave up portions of their only rest day for
hour-long sessions, despite exhaustion from demand-
ing work schedules. While we provided compensation,
we asked tired people to work on their day off to help us
develop research.

We addressed these tensions through careful recruit-
ment avoiding supervisor referrals, conducting sessions
in Burmese, providing compensation, and validating
worker expertise. However, these measures mitigate
rather than eliminate power differentials. Acknowledging
these limitations honestly, rather than claiming partner-
ship we did not fully achieve, represents our attempt to
practice research ethics grounded in reality.

Transferable design principles

Several insights from this study may apply in other con-
texts, though their transferability is bounded by the
specific conditions that shaped them: a workforce with
limited employment alternatives, high rates of digi-
tal platform use, strong informal peer networks, and
institutional constraints preventing facility modifica-
tion. Cultural adaptation must extend beyond language
translation to encompass values, imagery, and social
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structures. For Myanmar workers, this meant incorporat-
ing community support values and structuring peer chal-
lenges to emphasize participation over competition.

Digital delivery through familiar platforms can over-
come multiple barriers simultaneously. Facebook
addressed time constraints, privacy concerns, and lin-
guistic barriers while enabling peer support. Gamifica-
tion elements leverage social dynamics when designed
collaboratively with workers refined proposed features to
fit community values rather than accepting researcher-
imposed designs.

Progressive exercise structures (mobility exercises for
immediate relief, stretching for restricted movement,
strengthening for prevention) accommodated varying
symptom severity while remaining implementable with-
out equipment in small spaces. The alignment between
worker preferences and organizational constraints dem-
onstrates how community involvement identifies feasible
solutions researchers might overlook.

Implications for migrant health research
The findings illuminate structural challenges facing
migrant workers globally: economic pressures overriding
health considerations, healthcare discrimination and bar-
riers, and acceptance of health risks as economic trade-
offs [9, 25]. Workers described understanding health
consequences but feeling unable to reduce hours or seek
adequate care given family financial obligations.
Healthcare barriers extend beyond language to discrim-
ination and institutional exclusion. Workers reported
disrespectful interpreters and noted workplace insur-
ance covered only acute injuries while chronic conditions
required payment from limited savings. Digital health
approaches may therefore offer advantages by reaching
workers outside healthcare systems that systematically
fail them, leveraging platforms where migrants already
communicate and maintain community connections.
However, individual interventions cannot fully address
inequities rooted in structural conditions. Workers
develop disorders from repetitive tasks and inadequate
ergonomic design which are the conditions we could
not change. While exercises provide symptom relief,
they place health responsibility on workers rather than
addressing employer obligations for safe conditions.
Future research must grapple with this tension between
achievable individual interventions and needed struc-
tural reforms. In particular, future studies should explore
the integration of co-designed individual exercise pro-
grammes with employer-led ergonomic modification
including workstation redesign, scheduled rest breaks,
and task rotation to provide a more complete occupa-
tional health response than individual-level approaches
alone can offer.
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Conclusions

Workers possess essential knowledge about their needs,
constraints, and what works in their circumstances.
When research incorporates worker input in interven-
tion design, the result is content that is both clinically
appropriate and practically feasible. It should be noted,
however, the clinical validity as established through
expert review does not confirm effectiveness; whether
the intervention procedures measurable health benefits
for the population remains to be determined in Phase II.
However, genuine partnership with vulnerable popula-
tions faces inherent tensions: power differentials persist
despite mitigation efforts, time poverty limits engage-
ment depth, and individual interventions cannot resolve
structural workplace conditions causing injuries.

The validated intervention advances to Phase II imple-
mentation research for effectiveness evaluation. The
methodological framework described here stratified
engagement, multi-stakeholder consultation, expert
validation offers one approach, derived from a spe-
cific cultural and occupational context, for developing
interventions with marginalised populations. Whether
it transfers usefully to other settings, and whether the
resulting intervention improves health outcomes, are
questions that remain open and will be examined in sub-
sequent research.
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