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Purpose: Migrant workers battle to access health services and adapt to a new culture. Self-care agency can be essential for health
self-management. This study examines the effects of a health engagement program to improve self-care agency using a living lab ap-

proach among migrant workers living in South Korea.

Methods: This study used a mixed-methods design, including a non-equivalent pre-post-test control group and three focus group in-
terviews. Participants included 42 migrant workers from nine countries recruited via flyers, posters, and internet bulletins posted by a
migrant community organization. During the 12 weeks, only the intervention group participants received four workshops addressing
healthy physical activity, healthy dietary habits, effective cultural adaptation, stress management, and two outdoor cultural activities.
They also participated in focus group interviews after the second, third, and fourth group activities and discussed the benefits of

healthy behaviors and specific ways to implement them in real life.

Results: Participants in the intervention group showed an increase in self-care agency, health literacy, and acculturation after the 12-
week intervention. Themes were derived based on the lessons from living lab activities, barriers to health behavior practices, and meth-

ods to overcome these.

Conclusion: This study demonstrated that multi-component intervention using a living lab effectively increased migrants’ participation
in health promotion activities by strengthening health in their self-care agency. The qualitative and living lab approach effectively ob-
tained comprehensive results on strategies to enhance healthy behavior engagement.
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Introduction

International migration is a worldwide phenomenon, and the
various health issues of migrants have become a significant public
health concern [ 1]. Many studies have reported healthcare access
for inequalities between migrants and non- migrants [2]. Specifi-
cally, limitations in the mental health services usage, language

and communication barriers, limitations in primary health care

services, and discrimination was prominent. Migrant workers
face a significant risk of deteriorating physical and mental health
from high levels of physical work, unstable legal status, language
barriers, discrimination and culture difference [2]. A study on
healthcare behaviors and primary care among migrants found
that approximately 30% of respondents reported problems with
their self-care activities, such as prescribed medication intake,

regular exercise, and monitoring health [3].
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Self-care agency is defined as the complex acquired ability en-
gaging in self-care for maintaining and promoting well-being [4].
Individuals determine their well-being through health-seeking
behaviors that involve preventing diseases, care for family, access
to and health services [5]. However, in the case of migrant work-
ers, the essential behaviors are limited due to acculturation,
which is a multidimensional cultural and psychological change
process that results from a contact between two or more different
cultures and groups [6]. Consequently, migrant workers with
low level of acculturation are likely to have poor health outcomes
such as low sleep quality and self-rated health [7]. Considering
the vulnerability of migrant workers to cultural adaptation and its
expected negative health outcomes, cultivating self-care agency
seems to be utmost.

Social support is another key factor that reduces acculturative
stress, depression, perceived discrimination and increase psycho-
logical well-being among migrants [8,9]. Furthermore, social
support that arises from active participation in host community
activities is known to promote a sense of community [ 10], which
facilitates cultural adaptation among migrants [10]. Compared
to native ethnic population, low health literacy of migrant work-
ers greatly increased the risk of physical and mental health issues
[11] as limiting to understanding, evaluation, and application of
health information for health care-related decision-making, dis-
ease prevention, and health promotion.

To our knowledge, intervention programs for migrant workers
were primarily focused on workplace safety education, health
promotion such as walking and stretching exercises, or disease
prevention such as malaria and sexually transmitted infections
[12], and are targeted to improve on psychosocial outcomes
[13]. To promote engagement in healthy behaviors for migrants,
it is essential to gain migrants’ perspectives on self-management.
Therefore, in-depth research is needed to emphasize the mi-
grants' health perspective and barriers to healthcare access and
increase their self-efficacy toward health management. To en-
courage migrant workers to engage in health promoting behav-
iors, it is vital to make them understand its relevance to their lives
and empower them to gain control over their environment. The
living lab approach is an innovative way of identifying engage-
ment strategies by brainstorming with participants [ 14]. Living
lab is a user-centered environment where users and producers
jointly investigate solutions in real-life settings [ 15]. Especially, it
was reported that living lab approaches are more appropriate
used to investigate health problems in vulnerable groups [15]. It
is also necessary to investigate how migrant workers engage in

health promotion behavior. Mixed-methods research practices

combine quantitative and qualitative evaluation approaches to
understand better research outcomes than when individually
used, making it apt to explore living lab interventions effects that
co-create interactions in multiple stakeholders and an in-depth
understanding of the intervention effects by exploring the partic-
ipants’ lived experiences [16].

Health engagement is people’s willingness and ability to active-
ly participate in their health and navigate health care services
[17], which includes confidence to autonomously manage their
health and health literacy [18]. This study aimed to examine the
effects of a multi-component health engagement program to im-
prove self-care agency using a living lab approach among migrant
workers. Using a mixed-method study design, we applied six
principles (multi-method approach, users’ engagement,
multi-stakeholder participants, real-life settings, co-creation, and
innovation activity) of a living lab [15] to provide intervention

for migrant workers and evaluated its effects.

Methods

1. Study design

This study evaluated the effect of a health engagement program
for migrant workers using a concurrently embedded mixed-meth-
od design combining quantitative (a quasi-experimental research)

and qualitative (focus group interviews) research (Figure 1).

2. Study sample

Participants were recruited through invitations on flyers, posters,
and internet bulletins of social welfare institutes for migrant
workers. The inclusion criteria were migrant workers who were
legally employed adults under 40 years of age working full-time,
with intermediate-level Korean or Level 3 or higher qualifica-
tions in the Test of Proficiency in Korean (TOPIK) and possess
a smartphone and the ability to use mobile applications. TOPIK
Level 3 is equivalent to intermediate-level Korean language profi-
ciency, ensuring the ability to perform essential language func-
tions necessary for using various public facilities and maintaining
social relations without any difficulty for a fully functioning daily
life. Illegal migrants and those who had participated in other
health promotion programs in the preceding three months were
excluded. We initially recruited 66 migrant workers for study par-
ticipation; however, 19 did not meet the inclusion criteria, and 5
dropped out during the intervention. According to the recruit-
ment order, we assigned them to the intervention (N=25) or
control groups (N'=22). Finally, data from 42 workers were ana-
lyzed, excluding 5 workers who dropped out during the 12-week
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Figure 1. Intervention design of mixed methods study.

intervention period (Intervention group: N'=21, Control group:
N=21). The number of adequate samples required for data anal-
ysis was verified by the post hoc test for Wilcoxon-Mann-Whit-
ney test analysis using the G*Power 3.1.9.2 software. The study’s
primary outcome, the effect size of the self-care agency, was 1.11,
and the significance level was .05, with 21 people in each group;
as a result of testing, the statistical power was 92.8%, indicating

that the sample size was appropriate.

3. Intervention

3.1. Multi-component intervention for health engagement

This intervention was developed to increase self-care agency in
health-promoting lifestyles among migrant workers by refocus-
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Analyzed (n=21)

ing health engagement from the workplace to the individual and
strengthening health literacy and health behavior (Table 1).
Based on the practical guidelines of the living lab approach [14],
which suggested ideas for migrant workers' program participa-
tion, this study included multi-component strategies such as
health community activities and cultural community activities
that the participants could realistically practice and benefit from
health. According to a literature review related to self-care [19],
some studies applied multi-component interventions to promote
self-care and healthy behaviors. Defining a multi-component in-
tervention as an intervention that includes at least two compo-
nents and settings [20,21] ,this study consisted of health com-
munity activities composed of four sessions and cultural commu-
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Table 1. Multi-component intervention for health engagement

Session Month Topic Contents Time
- 6 Orientation « Introduction to research 90 min
« Self-introduction
« Pre-survey
Health community activity 1 6 Healthy physical activities « Stretching and muscular exercise for preventing occupa- 90 min
tional musculoskeletal diseases
« Home training at work or home
Health community activity s 2 Acculturation « Information on cultural festivals held at the Han River 90 min
Health community activity 3 Healthy dietary habits « Salty taste preference test 90 min
« Adequate sodium meal recipes
Health community activity s 4 8 Stress management « DISC personality types test 90 min
« Conversation techniques to understand other people’s per-
sonality
Cultural community activity 1 6 Cultural activities using com-  « University campus tour & dental check up 60 min
munity resources 1
Cultural community activity s 2 7 Cultural activities using com-  « Participating in the Han River night race marathon with 60 min
munity resources 2 peer
- 8 Completion ceremony « Program completion ceremony 110 min

« Post-survey

nity activities including two outdoor activities. To increase the
participation of migrant workers in health engagement program,
participants freely shared thoughts and opinions about health
topics of interest and cultural adaptation activities during orien-
tation. We consisted of the health engagement program based on
participants' opinions confirmed during the orientation and data
[22] on the health status of migrant workers who reported mus-
culoskeletal injuries, cultural barriers, negative mental health, and
so on. During the 12-week intervention period, a total of six ses-
sions, consisting of four health community activities (healthy
physical activity, healthy dietary habits, acculturation, and stress
management) in the form of workshops involving discussion and
practice and two cultural community activities (university tour
and dental check-up and marathon participation in a community
sports event) in the form of outdoor activities, using community
resources were organized. In particular, In particular, to increase
the accessibility of intervention participation for hard-to-reach
groups, this program was conducted with the cooperation of the
Korea Foreign Worker Support Center, which is mainly used by

participants.

3.2. Health community activities

All sessions were based on living lab principles, which encour-
aged participants to solve their health concerns independently.
To ensure that participants recognized that the process of partici-
pating in the intervention was related to real-life and health in

Korea, they discussed their thoughts and how they could apply
them to their lives after each session. The first session on
“Healthy physical activities” comprised stretching and muscle ex-
ercises for migrant workers. The participants learned stretching
and muscle exercise movements under the coaching of exercise
prescription experts, followed by a discussion about exercise
benefits and specific ways to implement them in real life. The
second session on “Healthy dietary” comprised information dis-
semination on a low-sodium diet intake to help cultivate healthy
dietary habits. The participants assessed their taste in salt intake
with sample foods and were invited to discuss their usual dietary
behaviors and healthy dietary practices. Additionally, participants
were asked to consult the Ministry of Food and Drug Safety web-
site to find restaurants serving low sodium meals in their neigh-
borhood. The third group activity session on ‘Access to commu-
nity resources’ aimed to stimulate participants' interest in Korean
cultural events and enhance access to community resources by
introducing 80 community programs to enable early adaptation
and migrant workers’ assimilation into Korean society. Lastly, the
participants were introduced to stress management techniques
based on a better understanding of their personalities and others
using DISC [23], a test tool used for understanding propensity
and classifying behavior into four personality types (i.e., Domi-
nant, Influencer, Steady, and Conscientious) to improve commu-
nication methods with peers of different personality types. At the
session end, participants could identify and understand their
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personality type and that of others; how migrant workers can
communicate better to establish good interpersonal relationships

with others was also discussed.

3.3. Cultural community activities

The contents and location of the cultural activities were decided
based on participants’ preferences and previous studies that re-
ported a positive correlation between migrants' participation in
cultural activities in the host country and life satisfaction [24,25].
First, based on the study [26] that a higher level of acculturation
has a positive effect on health promotion behavior, this study
collected opinions from young participants around the age of 30
and conducted a campus tour of a university located in a major
tourist attraction in Seoul. The researchers informed them about
its history and culture. Additionally, during the tour, they partici-
pated in the university hospital's free dental care program and re-
ceived education on the importance of regular dental care, which
motivated them to engage in healthy behaviors. Second, a mara-
thon along the Han River was organized; by combined participa-
tion in the five-kilometer marathon, participants and researchers
could appreciate the benefits of community resources to organize

physical activities and cultural events.

4. Study Measures

4.1. Health promotion lifestyle

The health promotion lifestyle profile was developed by Walker
et al. [27] and initially comprised 26 items, but was later short-
ened [28]. This is a four-point Likert scale (1 =never, and
4 =routinely), with higher total scores representing better life-
style conditions for improving health. Cronbach’s a was .70 in
this study.

4.2. Health literacy

The health literacy scale was developed by An and Yang [29] to
measure the ability of migrant married women to read, write, un-
derstand, and use health information. The questionnaire com-
prises ten items on a five-point Likert scale (0 = strongly disagree,
and 4 = strongly agree). The mean level of health literacy in mi-
grant workers and married women (original study cohort) with
intermediate-level Korean was found to be similar. Cronbach’s a

was .71 in this study.

4.3. Self-care agency

Self-care agency was measured using the Appraisal of Self-Care
Agency Scale-Revised (ASAS-R) revised by Sousa et al. [30] and
translated into Korean by Kim [31]. The questionnaire com-

Korean Academy of Community Health Nursing

prised 15 items that required responses on a five-point Likert
scale (1=strongly disagree, and S =strongly agree). Scores for
self-care agency were directly proportional to the total score.
Cronbach’s a was .70 in this study.

4.4. Sense of Community

Sense of community was measured using the Korean version of
the Brief Sense of Community Scale (BSCS), which was based
on the scale developed by Peterson et al. [32] and modified [33].
The scale includes eight items, which had to be rated on the five-
point Likert scale (1 =strongly disagree, and S =strongly agree).
Some of the BSCS items were changed for the study’s purposes,
such as 'peer or friend' to 'neighborhood' and 'peer group' to
'neighbor’. The sense of community score was directly propor-

tional to the total score. Cronbach’s a was .87 in this study.

4.5. Social support

Social support was measured using a scale developed [34] and
reconstructed [35]. This scale includes 12 items: there were four
questions each on support from the family, support from mean-
ingful others, and support from friends. Each response was mea-
sured on a five-point Likert scale (1=strongly disagree, and
S =strongly agree). Scores for social support were directly pro-

portional to the total score. Cronbach’s a was .88 in this study.

4.6. Acculturation

Acculturation was measured using a modified and translated Ko-
rean questionnaire [36] based on Barry’s East Asian Accultura-
tion Measurement [37]. This scale includes ten items measured
on a five-point Likert scale (1= strongly disagree, and S = strong-
ly agree). The acculturation level was directly proportional to the
total score. Cronbach’s a was .72 in this study.

4.7. Focus group interviews

Focus group interviews were conducted to freely discuss individ-
ual experiences, perceptions, and knowledge related to the inter-
vention through active interaction with participants [38]. It in-
cluded an opening question, an introductory question, a transi-
tional question, key questions, and a final question. Key ques-
tions were: “What are the useful conjectures found in this today's
health community activity?” “What are the barriers to engaging
in healthy behavior in your daily life?” and “How can we over-

come barriers and to engage in healthy behavior?”

S. Data collection
This study was conducted from June-September 2019. Research-
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ers trained in ethics explained the study purpose, method, and
the process to participants before data collection.

All participants participated in two surveys: pre-test and post-
test. Quantitative data were collected using self-reported ques-
tionnaires. Participants who did not understand the question-
naire were provided explanations in person by trained research
assistants. Qualitative data were collected on aspects not mea-
sured by the survey to supplement the questionnaire results. Due
to cooperation in the interview schedule and additional ethical
deliberation by the Institutional Review Board, focus group in-
terviews were conducted on the topic with an average of 7 mi-
grant workers only in the 2nd, 3rd, and 4th out of the 4 health
community activities. Interviews were conducted in three
40-minute rounds by doctoral students trained in qualitative re-
search methodology. Since migrant workers have slower speech
delivery in Korean, interview data were not recorded but tran-

scribed on the spot.

6. Data analysis
Quantitative data were analyzed using SPSS Statistics 25.0 (IBM
Corp, Armonk, NY, USA). All continuous variables were de-
scribed as mean * standard deviation and categorical variables
as frequency. Kolmogorov-Smirnov or Shapiro-Wilk normality
verification was conducted, and finally, a non-parametric statisti-
cal analysis was selected. Group differences were analyzed using
the independent t-test, Mann-Whitney’s U-test, and the Chi-
squared test or Fisher’s exact test. The pre-and post-intervention
scores of variables were compared and analyzed using Wilcoxon’s
signed-rank test. The comparison between the two groups for
the mean difference of variables pre-and post-intervention was
analyzed using Mann-Whitney's U-test. For the effect size of the
study intervention, Cohen's d was calculated due to similar sam-
ple sizes among the two groups (https://www.socscistatistics.
com/effectsize/default3.aspx). Cohen’s d value was interpreted
as the effect size 0f.20 as a ‘small,.50 as a 'medium,’ and.80 as a
'large.' A p-value <.0S indicates statistical significance.
Qualitative data were analyzed using qualitative content analy-
sis (QCA); this is based on the context wherein the content was
created to derive meaningful interpretations of the themes iden-
tified by a systematic reduction of the content [39]. The two re-
searchers read and verified interview transcripts to study mi-
grants” health engagement experience and willingness to partici-
pate in the health behavior program. Meaningful data from the
transcripts were extracted, compared, contrasted, and classified,
and the main concepts and themes were derived. Additional
themes were made to check the validity of the analytical methods

used, and the results were further reviewed by one nursing pro-
fessor with qualitative research experience. The themes that
emerged from the analysis were finally agreed upon after discus-

sion between the researchers.

7. Ethical Consideration

Ethical approval was obtained from the Institutional Review
Board of the Yonsei University, Seoul, Korea (IRB No.Y-2019-
0019). This study was performed following the principles of the
Declaration of Helsinki and written informed consent was ob-
tained from study participants.

Results

1. Participants

Table 2 gives the general characteristics of the participants. The
intervention group's mean age and controls were 29.52+3.71
years and 30.67 + 4.88 years, respectively (p =.363). Participants’
sex had a higher proportion of males in both groups (p=.513).
Both groups had a high percentage of participants from countries
in the WHO Western Pacific Region (i.e,, Cambodia, Mongolia,
and Vietnam). The mean duration of their stay in Korea was
59.57 £39.49 months in the intervention group and 57.86+37.13
months in the control group (p=.950). The mean number of
months worked at the current job was 43.14 +23.95 in the inter-
vention group and 37.95 +25.35 in the control group (p=.339).
The mean time spent working per day was 8.95+ 1.99 hours in
the intervention group and 9.12+1.45 hours in the control
group (p=.629). The number of graduates with more than a
high school education was 18 (85.7%) in the intervention group
and 21 (100.0%) in the control group (p=.072). Regarding the
type of job, skilled labor accounted for the largest proportion in
both groups. Most participants in both groups were unmarried.
The number of participants who smoked was one (4.8%) in the
intervention group and two (9.6%) in the control group (p=.737).
Regarding alcohol intake frequency, the number of participants
who consumed less than two glasses per month formed the largest
proportion in both groups. There was no statistically significant
difference in general characteristics between the intervention and

control groups (Table 2).

2. Comparison of changes between groups

Table 3 shows the mean scores for health promotion lifestyle,
self-care agency, health literacy, social support, sense of commu-
nity, and acculturation from baseline to eek 12 in both groups.
Self-care agency scores at week 12 compared to baseline signifi-
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Table 2. General Characteristics of Participants (N=42)
Intervention (n=21) Control (n=21)
Demographics 8) t P
n(%) M+SD n(%) M+SD
Age 29.52+3.71 30.67£4.88 184.50 363
Sex 0.43 513
Male 13 (6.19) 15(71.4)
Region 0.11 739
Western pacific 14(66.7) 15(71.4)
Southeast 7(33.3) 6(28.6)
Duration of stay (months) 59.57+39.49 57.86+37.13 218.00 950
Duration of job (months) 43.14+2395 37.95+25.35 182.50 339
‘Working time (hr/day) 8.95+1.99 9.12+1.45 203.00 629
Education 323 .072
> High school 18(85.7) 21(100.0)
Type ofjob 1.97 417
Office 3(143) 5(23.8)
Skilled labor 17 (81.0) 13 (61.9)
Others 1(4.8) 3(14.3)
Marital status 0.39 .533
Married 8(38.1) 10 (47.6)
Smoking 1(4.8) 2(9.6) 222 737
Alcohol intake frequency/months 222 .528
1-2 times 10 (47.6) 10 (47.6)
3-4 times 6(28.6) 7(33.3)
> § times 5(23.8) 4(19.0)
Table 3. Comparison of Outcome Variables between Groups (N=42)
Intervention (n=21) Control (n=21)
Differences Effect size
Variables Mean+ SD Mean+ SD
Pre Post Z p Pre Post Z p U p Cohen'sd
Health promotion lifestyle 77.19+854 80.71+£7.89 22§ 0.025 77.10+8.32 7833+6.81 1.80 0.073  156.00 0.103 0.35
Self-care agency S51.24+513 55.57+5.62 339 <.001 S53.62+6.71 5290+6.17 0.53  0.598 82.50 <.001 111
Health literacy 21.00+6.63 24.71£524 286 0.004 24.36+4.25 23.68+433 0.75 0.454 91.50 <.001 1.06
Social support 46.81+7.58 47.62+648 026 0.794 47.76+8.06 48.86t643 144 0.149  199.50 0.584 0.0
Sense of community 25.33+8.64 29.71£6.50 271 0.007 2248+6.23 2490+5.14 279 0.005  193.00 0.484 0.30
Acculturation 3.02£0.67 323+0.50 2.38 0.017 296+036 2.93+0.38 0.16 0.873  119.00 0.010 0.62

cantly increased in the intervention group than in the control
group (U=82.50, p<.001). Compared to the control group,
health literacy and acculturation scores over the 12 weeks were
significantly increased in the intervention group (U=91.50, p <
.001; U=119.00, p=.010, respectively). However, changes in
health promotion lifestyles, social support, and sense of commu-
nity scores in the two groups were not significant. In the control
group, the level of sense of community at week 12 significantly
increased compared to baseline (Z=2.79, p=.005). The largest
effect size was for self-care agency (Cohen’s d=1.11), with the
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smallest effect size for social support (Cohen’s d=0.05).

3. Qualitative content analysis of the health engagement
intervention

Various themes were derived based on responses to key ques-
tions used in the three focus group discussions with participants
in the intervention group (Supplementary material 1), and the
topics included a healthy diet, acculturation, and stress manage-
ment. For each activity, themes were derived based on the les-
sons learned from living lab activities, barriers to health behavior
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practices, and methods to overcome these.

1) Awareness of health and acculturation-related information
Participants in the health community activities shared what they
felt the useful things while participating in each activity. Those
who participated in a health community activity on healthy diets
said they learned how to estimate their sodium intake using the
sodium preference assessment test and had understood the nega-
tive health effects of excessive sodium intake. The following
themes emerged from this activity: ‘Recognition of the individu-
als’ salty taste preference, ‘Identification of health risks due to di-
etary imbalances, and ‘Necessity to check the nutrition informa-
tion for families” health’

Those who participated in a health community activity on ac-
culturation found instructions on Korean culture and the use of
community resources such as parks as novel experiences. They
said this information was necessary for foreigners to adapt. They
expressed their acceptance of Korean life and culture. The theme
derived from this activity was ‘acceptance and assimilation with
Korean culture’

Those who participated in a health community activity on
stress management said their knowledge of personality types
identified through personality tests would help them seek jobs
suitable for them. They discussed the need to understand other
people’s personalities to maintain good interpersonal relation-
ships. The following themes emerged: ‘Understanding of one’s
personality” and ‘Realizing to respect others” personality

2) The level of barriers to health behavior and acculturation
Participants in the health community activities shared what they
felt barriers to engagement for healthy behavior in their lives. Barri-
ers to health behavior and acculturation were identified in the cate-
gories of intrapersonal, interpersonal, and environmental factors.

Those who participated in a health community activity on
healthy diets said no previous awareness of the importance of
nutritional information, and those who lived alone mostly avoid-
ed cooking by frequently eating out or ordering food. They also
said that poor eating habits formed in their childhood interfered
with healthy eating practices in adulthood. The themes that
emerged from this activity were ‘Lack of education and aware-
ness of nutrition information, ‘Korean culture where people eat
out and order in, ‘and Unhealthy eating habits.

Those who participated in a health community activity on ac-
culturation said the Han River Marathon was their first experi-
ence participating in festivals or community events in Korea. Par-
ticipants showed interest in Korean cultural life and using various

community resources but said that access to these was difficult
due to a lack of information. Participants used the internet to find
information on Korean culture but expressed difficulty with
search methods and using tools like the Internet homepage.
Based on these, ‘Lack of accessibility to community resource in-
formation” and ‘Difficulty in acculturation due to lack of search
ability” were identified as barriers to the cultural adaptation of
migrants.

Those who participated in a health community activity on
stress management expressed they experienced stress due to con-
flicts with differing personalities, especially when they would
force others to follow their perspective. The theme of ‘Lack of re-

spect for other people's personality’ was identified.

3) Personal efforts and social support for healthy behavior and
acculturation

Participants in the health community activities shared what they
shared ways to overcome barriers and engage in healthy behav-
iors in daily life.

Those who participated in a health community activity on
healthy diets said it was important to prepare healthy foods to
ensure the health of their families and children. Participants also
discussed the importance of improving Korean language skills to
read about and prepare healthy food and informing others of
their preference for healthy meals. ‘Willingness to cook healthy
meals, Tmproving literacy for healthy eating, and ‘Changing be-
havior for healthy eating’ were identified as themes.

Participants in an acculturation activity agreed that Korean fes-
tivals and other cultural events with one another increased their
acculturation. Access to Korean cultural life could be increased
by using high-powered social networking services such as Face-
book. ‘Acculturation to enjoy with participants” and ‘Using vari-
ous resources on Korean cultural life’ were identified as themes.

Those who participated in a health community activity on
stress management showed a willingness to overcome personal
shortcomings guided by their personality test results. They also
expressed the need to think positively and have greater self-confi-
dence to reduce individual stress in a new and unfamiliar envi-
ronment. Other participants suggested that emotional support
through dialogue and humor could help face difficult situations.
‘Understanding of one’s personality and willingness to change at-
titudes, ‘Having a positive mindset and confidence, ‘Having an
attitude of understanding others, and ‘Providing social support

to others’ were identified as themes.
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Dicussion

1. Principal findings

This study aimed to examine the effects of a multi-compo-
nents living lab on health engagement among migrant workers.
In the intervention group, levels of self-care agency, health litera-
cy, and acculturation at week 12 were significantly increased than
in the control group, indicating that the health engagement inter-
vention had been effective. Although migrant workers play a crit-
ical role in the labor market as human resources, a significant
proportion of migrant workers in South Korea were negatively
aware of their self-rated health [40]. Despite the health dispari-
ties between migrant and native workers, to our knowledge, no
studies on interventions to increase self-care agency for health
promotion have been published. Thus, it is worthwhile to show
evidence from this study for enhancing health promotion life-
styles of migrant workers.

Various experimental studies were conducted on migrant
workers, including interventions for improving hand-washing
skills [41], an educational program on reproductive health [42],
culturally tailored HIV risk reduction program [43], peer-facili-
tated health and safety awareness training [44] and walking exer-
cises for mental health and acculturation [45]. Most of the exper-
imental studies conducted on migrant workers in South Korea
were exercise interventions targeting middle-aged Korean-Chi-
nese female workers [46]. Similar to our study, a study providing
a multi-component intervention to migrant workers from
multi-ethnic backgrounds included language classes and job
training courses and reported improved communication with su-
periors and social support as a result [47]. In South Korea, inter-
vention studies targeting migrant workers were rare, but this
study may have significance as an experimental study in that it at-
tempted to improve the targets’ self-care agency by applying
multi-component intervention and living lab.

As a result of qualitative research, it was reported that factors
that become barriers to self-care for health behavior include lack
of education and awareness, low accessibility to resource infor-
mation, and difficulties in acculturation due to lack of searching
ability. These results were similar to the results of 'lack of knowl-
edge and skills' and 'lack of support’ confirmed in a study investi-
gating barriers to exercise performance among migrant workers
in South Korea [48]. This evidence based on the results of the
participants' interviews provides the importance of strategies
such as identifying the barriers perceived by migrant workers,
improving health literacy, providing resources for diverse accul-

turation, and encouraging cultural activities with groups to im-
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prove migrant workers' self-care agency in the future. Health in-
terventions for migrant workers with limited access to health in-
formation and services at work must be designed in collaboration
with workplaces and community resources to ensure a support-
ive environment for safe and healthy work.

The living lab is an open network of people, which can encour-
age rapid and dynamic community participation. Living lab prin-
ciples were applied as intervention strategies in this study to en-
courage in-depth exploration and active participation of migrant
workers in health behavior engagement. Hard-to-reach (HTR)
populations such as migrants and disabled people reported to be
alienated from regular communication channels for various rea-
sons [ 14] are typically hesitant about participating in health pro-
grams [49]. This study designed interventions using a guide that
includes strategies and advice to help migrant workers easily ac-
cess and continue to participate in health issues as an HTR pop-
ulation. Thus, we could persuade migrant workers that participa-
tion in user-driven programs is beneficial. Ultimately, participa-
tion was intended to help increase self-care agency in migrant
workers and acculturation in Korea. In another study centered
on marginalized groups in the community, the living lab method
helped increase health and media literacy and resolved health
disparities through cooperation with various stakeholders [ 50].

Combining mixed methods with action research methods
such as living lab and intervention assessment yielded credible
and valid conclusions about the intervention results and maxi-
mized the study potential [51]. Using solely quantitative research
methods would have limited the identification of the various ex-
periences and attitudes of the health promotion activities among
migrant workers. Focus group interviews were used to discuss
health issues; these discussions also provided co-learning oppor-
tunities and enabled multi-dimensional dynamics such as behav-
ior motivation and results. The results of our qualitative research
could be used in future studies to help plan interventions for
health-promoting behaviors.

Our study results showed that the multi-component living lab
increased access to community information and resources, such
as social and health services in the host country and increased
cultural adaptation. From a socioecological viewpoint, creating a
supportive social environment, with opportunities for cultural
activities and recreation and a comfortable physical environment,
would promote migrants’ acculturation and health and ensure
their better control over health [52]. Participating in the host
country’s cultural activities, such as sporting or social events
[25,47], is also a positive predictor of well-being as migrants may
feel a greater sense of assimilation with the host society.
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Global migration has expanded widely around world but re-
ducing the health and safety gap for migrants in the workplace
remains a challenge. Existing studies have uncovered various risk
factors such as poor working conditions and acculturative stress
for migrant workers, but sustainable interventions to improve
self-management skills have been limited. Importantly, this study
adds to the current knowledge that the living lab methodology
was useful for the program development stage to identify their
needs and to co-create program contents with various stakehold-
ers so that stimulate motivation for program participation and
evaluation. The health intervention applying the living lab in this
study is meaningful that it showed the results of attempting to in-
tegrate the cultural adaptation of migrant workers as well as
health issues by linking the host country's participation in cultur-
al activities. Migrants-centered health interventions that focus on
the potential of migrants improve health understanding and cul-
tural adaptation than native-centered interventions through
problem-oriented approaches [53]. This suggests the need to
build partnerships with community organizations in which mi-
grants participate in implementing migrant health programs. Fi-
nally, it is suggested to identify the effectiveness of the program
and how socially vulnerable migrant workers can be best sup-
ported through longitudinal studies.

This study has tried to comply with living lab principles such
as user engagement, multi-methods and co-creation during the
intervention process. However, the migrant participants lacked
the dynamism to recognize health issues and find solutions about
how they could improve everyday actions for a healthy lifestyle.
This may be due to language barriers and lack of acculturation,
although only participants with intermediate-level Korean were
selected. However, the mixed methods helped identify signifi-
cant results that reflect the participants’ unique characteristics.
After each intervention activity, the three-group discussion was
insufficient for all participants to share their beliefs and health
value and commit to the engagement in healthy lifestyle behav-
iors. Considering these limitations, occupational health profes-
sionals and researchers can develop interventions by the ethnic
group who speak the same language for a sufficient time period
in collaboration with community stakeholders with bilingual and

bicultural competency.

Conclusions

This study examined the effects of a 12-week multi-compo-
nent living lab for migrant workers to promote acculturation and
healthy behavior engagement. The intervention group showed

statistically significant differences in self-care agency, health liter-
acy, and acculturation than in the control group. Living lab ap-
proach combined with mixed-method research were useful for
researchers to identify effective strategies for encouraging mi-
grant workers to make self-health decisions and to engage in

self-management.
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