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Abstract

A 4-week lifestyle program called Women’s Active Living for Koreans (WALK) was designed

for Korean American women to promote physical activity (PA). In a pilot controlled trial, 40
women were randomized to WALK-regular or WALK-plus. WALK-plus involves joining an online
community via a social media app. WALK-plus performed significantly higher numbers of days

of muscle-strengthening activities than WALK-regular at post-intervention visit. Both groups
increased vigorous activities and walking and decreased sedentary behaviors on weekdays. WALK
program showed great potential in improving PA and decreasing sedentary behaviors. Online
social networking may have additional effect on PA among this population.

Keywords
physical activity; sedentary behavior; online social networking

Introduction

Metabolic syndrome (MetS), a cluster of risk factors including abdominal obesity,
hypertension, dyslipidemia, and insulin resistance, greatly increases the risk of developing
cardiovascular disease (CVD) and type 2 diabetes (T2DM) (Ford, 2005). Nearly 33% of
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all U.S. adults are estimated to have MetS (Ervin, 2009). Moreover, MetS risk factors and
cardiometabolic disease are a growing health concern among Asians (Gu et al., 2005; Jih
etal.; Limetal.,, 2011). Compared to non-Hispanic Whites, Asian subgroups including
Koreans have significantly higher MetS prevalence for every body mass index (BMI)
category (Palaniappan et al., 2011). In addition, MetS prevalence dramatically increases
in middle-aged and older women (Ervin, 2009; Kim et al., 2007).

Lifestyle modification such as regular physical activity (PA) and healthy diet reduces the
risk of MetS (Yamaoka & Tango, 2012). Physical inactivity, however, is prevalent among
Korean Americans (KAs), especially women. More KA women (36%) did not participate in
any exercise than KA men (26%) and general women living in California (22%) in a survey
conducted in Alameda County, California (Centers for Disease Control and Prevention,
1997). KA women were also less likely to walk in leisure time and perform moderate as
well as vigorous PA when compared to non-Hispanic whites according to a 2005 California
Health Interview Survey (Maxwell et al., 2012). In a recent Korean community survey
conducted in the San Francisco Bay Area, no separate data for KA women were reported,
but only 14% of KA men and women met the national guideline of PA, walking at least 150
minutes weekly (Ivey et al., 2016).

No lifestyle intervention focusing on PA has been developed for KA women to reduce

their risks for MetS. In existing lifestyle interventions, PA has been an ancillary component
of interventions to address hypertension, T2DM, and prediabetes (Choi & Rush, 2012;

Han et al., 2010; Islam et al., 2013). Although online social networking has shown its
potential in improving adoption and maintenance of PA among diverse women populations
(Butryn et al., 2016; Rote et al., 2015), its use has not been tested among KA women.
Given that the pervasive use of smartphone and its familiarity among KAs, online social
networking may enhance the efficacy of a lifestyle intervention and can be a strategy to

be included in lifestyle interventions. Thus, a pilot randomized controlled trial (RCT) was
proposed to address this research question: Can a lifestyle intervention including an online
social networking component promote PA and reduce sedentary behavior among physically
inactive KA women? The purpose of this study was to conduct a pilot RCT to assess the
feasibility, acceptability, and potential efficacy of a 4-week lifestyle intervention called the
Women’s Active Living for Koreans (WALK) program for physically inactive KA women to
promote PA and reduce sedentary behavior.

Study design and sample

This 4-week pilot study was conducted from August 2018 to December 2018. The study
protocol was approved by the University of California, San Francisco Institutional Review
Board prior to participant enrollment. The sample size of 40 was conventional for a pilot
study, balancing cost against precision. Participants were recruited from a combination of
community strategies including study announcements translated in Korean through KA
community organizations’ social networks and KA online communities. KakaoTalk, a
popular Korean mobile messaging application, was also used for recruitment. A KakaoTalk
ID linked to our study mobile phone number was listed in study fliers so that potential
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participants could add our KakaoTalk 1D to their “Kakao Friends” and text or call our
research staff through KakaoTalk. Inclusion criteria were: 1) self-identified as KA women;
2) sedentary lifestyle at work and/or during leisure time measured by the Stanford Brief
Physical Activity Survey (Taylor-Piliae et al. 2006) as reporting participation of less than 3
times a week of moderate or vigorous PA in the preceding 6 months; 3) 40-69 years of age;
4) reporting being inactive and thinking about becoming more active (contemplation stage)
or doing some, but not enough PA (preparation stage) as measured by the Physical Activity
Stages of Change (Marcus & Forsyth, 2009); and 5) having a smartphone. Exclusion criteria
were: 1) known medical conditions or other physical problems requiring a medically tailored
exercise program (e.g., prior myocardial infarction, use of nitroglycerin to treat angina,
chronic obstructive pulmonary disease, uncontrolled hypertension, or DM); 2) current
participation in a lifestyle program or research study; 3) anticipated travels outside of the
U.S. during the next 2 months; and 4) pregnancy.

Community Engagement

A Community Advisory Board (CAB) was formed with 8 bilingual or monolingual

KAs including Korean immigrants with diverse backgrounds representing different KA
community organizations. The principal investigator of the study who is bilingual presented
the purpose and proposed study procedures of the study in Korean at two CAB meetings.
CAB members provided their feedback, which was incorporated before recruitment began.
After the data collection was done, the study team presented preliminary findings to the
CAB and solicited the interpretations of the findings. Each meeting was held at a local KA
community organization office and lasted about two hours. Light lunch was served and a $30
prepaid card was provided after the meeting.

Telephone screening

As shown in Figure 1, a total of 54 women contacted the research team via email,

telephone call, or KakaoTalk text message. Every communication was done in Korean.
During telephone screening, we identified those who were physically inactive at work and/or
during leisure time with the Stanford Brief Physical Activity Survey as well as those who
were considering being physically active in the future (contemplation stage) or the near
future (preparation stage) with Physical Activity Stages of Change. Those who met the
eligibility criteria received the information about the study procedures over the phone.
Fifty-one women received a link to online consent form using DocuSign via email. Those
who provided consent received a document in mail for their fasting blood test at local labs to
further check their MetS criteria status.

WALK Intervention Procedures

At the pre-intervention visit, participants completed a self-administered survey, translated

in Korean. Blood pressure (BP), body weight, height, and waist circumference (WC) were
measured. Either the principal investigator of the study or a trained bilingual research
assistant delivered one on one counseling to all participants about MetS and its management
focusing on PA, especially fast walking and muscle-strengthening activities (e.g., squat,
push-up) and a handout written in Korean. The intervention was based on the Social
Cognitive Theory and the Stages of Change Model (Bandura et al., 1980; Marcus et al.,
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1992). According to the 2008 Physical Activity Guidelines for Americans, 30 minutes a day,
5 days a week, at least 150 minutes a week of moderate-intensity aerobic activities as well as
at least 2 days a week of muscle-strengthening activities were recommended. Healthy eating
habits were introduced based on MyPlate, the current U.S. dietary recommendation (United
States Department of Agriculture). Self-monitoring tools including weekly challenge sheets
and Fitbit Zip (Fitbit), an accelerometer, were given to every participant. All women were
asked to wear a Fitbit at least 10 hours daily, except for showering, bathing, and swimming.
A Fitbit app was installed on their smartphones to upload and transfer wirelessly PA data
collected by Fitbit in real-time. They also received weekly challenge sheets as for an activity
diary to record PA and a reminder to increase PA, decrease sedentary behavior, and practice
healthy eating by lowering sodium, fat, and sugar intakes. After in-person counseling was
completed, 40 women were randomly assigned (1:1 allocation) to WALK-plus group or
WALK-regular group. Using computer algorithms for a 1-to-1 randomization, a person who
is not on the research team prepared a set of sealed, opaque envelopes that contained random
allocation.

While the WALK-regular participants individually initiated their 4-week program right

after the pre-intervention visit, WALK-plus participants waited to join an online social
community with other WALK-plus participants. Since we planned to recruit 40 participants
for the study, the first 12 participants who were assigned to the WALK-plus group began
together as the first community on a pre-scheduled date. Three weeks later, the second
community of 8 participants started the program together. WALK-plus participants were
individually invited to join an online social community created by NAVER BAND, a popular
social media app among Koreans. They were asked to respond to posts of the weekly
research team and other participants and complete weekly homework. Topics of the research
team-initiated weekly posts included motivational tips to make exercise as a habit (15t and
2"d week), mental health benefits of exercise (3 week), and overcoming negative thoughts
with positive thoughts (41 week).

The behavior change techniques embedded both in the WALK-plus and the WALK-regular
groups were the same, which included information, instruction, self-monitoring, and goal
setting (Michie et al. 2011). The only differences between the groups were feedback and
reinforcement from the research team and other participants delivered via the online social
community for the WALK-plus group. The contents of one on one counseling and handouts
were adapted from a 4-week lifestyle program called “My Heart My Mind” which was
developed for sedentary middle-aged and older Korean women living in Korea at risk for
MetS (Shin et al., 2017).

The primary outcomes were time spent in PA and sedentary activities for the past 7 days, as
measured by a self-reported survey. The survey included the International Physical Activity
Questionnaire (IPAQ) short form (Craig et al. 2003) and 2 items on time spent in aerobic
activities and number of days spent in muscle-strengthening activities based on the 2008
Physical Activity Guidelines for Americans. According to the IPAQ’s guidelines for data
processing analysis, three levels of PA were categorized: high, moderate, and low.
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The secondary outcome was the mean number of steps per day for the prior week, as
measured by Fitbit. Based on previous studies using pedometers (Choi et al., 2016; Choi &
Fukuoka, 2019), the minimum of 1,000 counts was selected and daily steps less than 1,000
counts were excluded from data analysis. Less than 1,000 daily steps were considered as
invalid, possibly due to Fithit not being worn at least 10 hours.

Physical environment for PA including neighborhood/community: The 11-item
Behavioral Risk Factor Surveillance module of the Environmental Supports for Physical
Activity Questionnaire is used to assess an individual’s perception of the PA environment
(Kirtland et al., 2003). We adapted it to create one five-item index measuring the use

of environmental resources in the community: (a) private or membership-only recreation
facilities; (b) walking trails, parks, playground, and sports fields; (c) shopping malls; (d)
public recreation centers; and (e) schools that are open to the public. Each item had three
response options: 1(yes), 2(no), and 3 (my community does not have these facilities). When
the response was either 2 or 3, it was recoded to O; it was not changed for response 1. The
overall use of environmental resources was calculated with the sum of 5 recoded responses.

Social level: Social influence for exercise was assessed with two questions: what
proportion of the people whom you meet regularly (at least 1-2 times per month) a) do
exercise, and b) encourage you to exercise? Participants responded to each item on a scale
with 4 options including most of them, half of them, less than half, only a few or no one.
All items with four responses were recorded as 10, 7, 4, and 1 so that high scores indicated
better social influence for exercise.

Individual level: Seven barriers to exercise (e.g., time, motivation, safe place, health
problems, someone to exercise with, not knowing what exercises to perform) were
included and adapted from the Exercise Benefits and Barriers Scale (Sechrist et al., 1987).
Participants responded to each item on a scale from 1 (strongly agree) to 4 (strongly
disagree) and all items with four responses were recoded as either O for strongly disagree
and disagree or 1 for strongly agree and agree. Sum of recoded responses was calculated
for barriers to exercise, so that a high score indicated high barriers. Two-item self-efficacy
for exercise was adopted from a survey used for KAs at risk for diabetes (Han et al., 2016).
Two items were about their confidence a) to know what exercises are healthy for them; and
b) exercise for at least 30 minutes five times each week. They were examined on a scale
from 1 (very confident) to 4 (not at all confident) and two items with four responses were
recoded as either O for *not at all confident’ and * not confident’ or 1 for ‘ confident and
“very confident’ Psychological health of KA women was assessed with the 6-item Kessler
Psychological Distress Scale (Kessler et al., 2002).

Dietary habit: Mini dietary assessment index was used to assess KA women’s eating
habits (Kim et al., 2003). Ten questions included food intake (e.g., calcium, protein,
vegetable, fruit, fried or stir-fried, fatty meat) as well as behaviors (e.g., adding salt or

soy sauce, eating three meals a day, eating high calorie and high sugar snacks, picky eating).
Participants responded to each item on a scale with always (5), sometimes (3), and not likely
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(1) and responses of the five unhealthy food intakes and behaviors were reversely coded.
The sum of responses was used with high scores indicating healthy eating habits.

We also collected socio-demographic characteristics including age at immigration, years
lived in the U.S. (if a participant was an immigrant), marital status, education level,
employment, annual household income, and English proficiency.

Since administrator(s) of any group can check who reads or does not read posts in the

group with NAVER BAND, our research team, which was the administrator of the two
closed groups, examined online social activities by assessing the number of reads, posts, and
comments of each WALK-plus participant. All WALK-plus group participants joined closed
online communities and nearly everyone (95%) posted at least once during the 4-week study
period. During the 4-week study period, the online posting activities included a total of 4
researcher-initiated posts (one per week), 48 participant-initiated posts from 19 participants,
and 39 comments form 14 participants. WALK-plus participants uploaded 2.4 posts on
average ranging from no post to 8 posts, and 80% of them read more than half of the

posts. Participants also completed their weekly homework by uploading posts or leaving
comments. For example, women uploaded a photo of places where they walked or exercised
for the third week assignment. In addition, 60% completed their weekly homework at least
twice. We categorized all WALK-plus group participants (n=20) into two groups depending
on their online social activities. Those who read more than half of the posts and submitted
their weekly homework at least twice were categorized as the actively engaged (n=12).
Those who read less than half of the posts and submitted their weekly homework less than
twice were categorized as the minimally engaged (n=8).

Data management

All survey data, blood test results, and physical measurements were managed using REDCap
(Research Electronic Data Capture), a secure web-based application for research studies
(Harris et al. 2009). School resource email addresses were assigned to link each Fitbit
account. Participants in the WALK-plus group joined NAVER BAND with their mobile
phone number or personal email address. Data of the closed online community were
remotely monitored.

Statistical analysis

Analyses were carried out with Stata/SE (StataCorp, 2017). All tests of significance

are evaluated with a two-sided alpha of .05. Multilevel linear regression models were

used to test change over time (Hox et al., 2017; Singer & Willett, 2003). Multilevel
regression (MLReg) retains all cases even if some assessments of the outcome are

missing or participants drop out from the study. This is possible through the use of Full
Information Maximum Likelihood (FIML; Enders, 2010; Schafer & Graham., 2002) with
the Expectation-Maximization (EM) algorithm (Enders, 2010; Muthén & Shedden, 1999).
These parameter estimates are unbiased as long as the missingness is ignorable (missing at
random or covariate-dependent missingness; Enders, 2006, 2010; Graham, 2009; McKnight
et al., 2007; Schafer & Graham, 2002).
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The estimation of change was carried out in two ways (Hox et al., 2017; Singer & Willett,
2003). First, unconditional models with random intercepts at level two were estimated

for each outcome to evaluate change from baseline through the fourth assessment (or the
second assessment for variables collected only twice). “Unconditional” models identify the
best-fitting change trajectory with no predictor except time. Next, differences in change
trajectories for the two arms of the study (intercept and slope coefficients) were tested. The
conditional effect for the intercept tests whether the outcome differs at baseline as a function
of group differences (or other covariates that do not change over time). The conditional
effect for the slope coefficient is sometimes called a cross-level interaction and tests whether
characteristics that differ across individuals (e.g., being in the WALK-plus compared to the
WALK-regular), affect how the outcome changes over time.

Bootstrapping was utilized for outcome measures that did not meet the assumption of
normality required for the maximum likelihood estimation. Some measures were skewed,

or on very short ordinal scales, or both (Carpenter & Bithell, 2000; Efron, 2000; Wehrens

et al., 2000; Wood, 2005; Zhu, 1997). The analyses for the current study employed the
nonparametric bias-corrected bootstrap to obtain bootstrapped confidence intervals using
5,000 repetitions (Carpenter & Bithell, 2000). In using bootstrapped confidence intervals, an
MLReg coefficient is significant if zero is not in the interval. Post-hoc pairwise comparisons
were also conducted for the outcomes that were significant for three groups using the
nonparametric bias-corrected bootstrap.

Participant characteristics

Among 41 women who provided informed consent, 40 completed blood tests for fasting
lipid profile and glucose. One participant declined to complete the blood test. Out of the
54 who expressed interest in participating, 94% (n=51) were eligible and 74% (n=40) were
enrolled. The mean (+ SD) age of all the participants was 48.4 + 6.3 years, and 58%
reported limited English proficiency, either not so good or not at all (Table 1). The WALK-
plus and WALK-regular groups were generally similar in education, annual household
income, employment, marital status, having health insurance, health literacy, having gym
membership, prior experience of NAVER BAND, number of MetS risk factors, and BMI.
WALK-plus participants immigrated to the U.S. at a younger age (o = 0.04) and were less
likely to have prior experience of regular PA than WALK-regular participants (o= 0.03).

Thirty-seven women (93%) completed the post-intervention visit. The three women who
could not attend the post-intervention visit still provided PA data measured by Fitbit; two of
them completed post-intervention questionnaires over the phone or by mail.

Main Analysis: Two-group analysis

The WALK-plus group and the WALK-regular group were not statistically different in PA
and sedentary behaviors of the past 7 days at pre-intervention visit. The groups did not
differ in their time spent in PA (aerobic activity, muscle-strengthening activity, vigorous
activity, moderate activity, walking), and sedentary behaviors (sitting on weekdays as well
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as sitting on weekend). Regardless of group, participants significantly increased their time
spent in aerobic activity, muscle-strengthening activity, vigorous activity, and walking, but
not moderate activity from pre-intervention visit to post-intervention visit. Both groups

also significantly decreased time spent in sitting on weekdays, but not on weekend from
pre-intervention visit to post-intervention visit. There was a significant difference between
groups in the way they changed in the number of days spent in muscle-strengthening
activity; The WALK-plus group increased 1.4 days more than the amount of increase that
the WALK-regular group showed from pre-intervention visit to post-intervention visit (Table
2).

Since no baseline step data were measured before participants started the program, the first
week’s step data were treated as a baseline and both groups’ steps were not different at week
1 (Figure 2, 7742 + 1896 vs. 7765 + 2234 for WALK-plus group and WALK-regular group).
Both groups were not different in changes in their weekly mean steps over time during 4
weeks. The average steps of WALK-plus group and WALK-regular group across 4 weeks
were 7458.4015 + 2195 and 7415 + 2102, respectively.

Overall, two groups were similar in their characteristics at pre-intervention visit, but

not for the proportion of people who encouraged them to exercise (social influence-
encouragement). The WALK-plus group had lower social influence-encouragement than the
WALK-regular group. Regardless of group, women increased their confidence in knowing
what exercise would be good for their health (self-efficacy for exercise knowledge), social
influence-encouragement, the use of physical environment, and healthy eating behavior.
Both groups also decreased their perceived barriers to exercise and mental distress from pre-
intervention visit to post-intervention visit. However, there was no increase in confidence to
engage in exercise at least 5 times per week (self-efficacy for exercise) or in the proportion
of people who exercise among those with whom the women were acquainted with (social
influence for exercise). In addition, there was a significant difference between groups in

the way they changed in self-efficacy for exercise knowledge from pre-intervention visit to
post-intervention visit (Table 2). The WALK-plus group increased about .5 less than the
amount of increase in self-efficacy for exercise knowledge that the WALK-regular group
showed from pre-intervention visit to post-intervention visit.

Additional analyses: Comparisons by online social community engagement

To explore the associations between levels of online social community engagement and
the outcomes, we conducted comparisons across 3 groups: Actively Engaged WALK-plus,
Minimally Engaged WALK-plus, and WALK-regular (Table 3). There was no significant
difference among the 3 groups in self-reported PA and sedentary behaviors, except time
spent in walking at pre-intervention visit. Time spent in aerobic PA, muscle-strengthening
activity, vigorous activity, moderate activity, and sedentary behaviors on weekdays and
weekend in the past 7 days were similar among groups when they began the program.
However, those who actively engaged in the WALK study’s online social community, where
only WALK-plus participants were invited, reported that they spent more time in walking
than those who minimally engaged (Coefficient = 96.3, BC 98.33% CI: 9.5 to 200.3).
Overall, all three groups increased time spent in PA (e.g., aerobic PA, vigorous activity,
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and walking) and number of days spent in muscle-strengthening activity, and reduced time
spent in sedentary behaviors on weekdays from pre-intervention visit to post-intervention
visit. There was no significant difference among the three groups in the way they changed
over time in PA and sedentary behaviors on weekends; the only change was in sedentary
behaviors on weekdays. The Minimally Engaged WALK-plus group significantly reduced
more in time spent in sitting on weekdays from pre-intervention visit to post-intervention
visit (Coefficient = 1.7, BC 98.33% CI: 0.2 to 3.5).

There was a significant difference in weekly mean steps measured by Fitbit. The Actively
Engaged WALK-plus group showed significantly higher weekly mean steps than the
Minimally Engaged WALK-plus group at week 1 and this significant difference continued
during 4 week (Figure 3). There was no significant difference among groups in the way they
changed over time.

Feasibility and Acceptability

Overall, participants used Fitbit at least 70% of the time during the 4-week intervention
(19.6 days on average). Since 78% (31 out of 40) used Fitbit at least 70% of the time

for 4 weeks, we conclude that use of Fitbit was acceptable and feasible. A majority of
women (90%) of the WALK-plus group reported that online social activities were helpful

in increasing their PA. Thirty-nine participants completed the usability questions and all

of them responded that the WALK program was helpful in increasing PA and they would
recommend it to others like them regardless of group assignment. All reported that in-person
meetings and the use of Fitbit as a monitoring tool were helpful.

Discussion

The main finding of this study was that PA promotion, especially the number of days

one performed muscle strengthening activity, was greater in the WALK-plus group with
online social networking when compared to the WALK-regular group. While all participants
overall performed muscle activities less than one day at the pre-intervention visit, the
WALK-plus group exceeded the recommended number of days for muscle activities, which
is 2 days per week (from 0.4 to 3.2 days); the WALK-regular group did not reach that
recommended number of days of muscle activities (from 0.3 to 1.7 days) at post-intervention
visit. The intensity of the program’s core contents delivered in in-person meetings and
self-monitoring tools available for both groups may be too strong to differentiate the unique
contribution of online social networking on the primary outcomes except muscle activity.

Those who actively engaged in the online social community were walking more at

the beginning of the study than those who minimally participated in the online social
community and that difference continued. Less time spent in walking of the minimally
engaged indicates that they may need more attention or encouragement through online
and/or offline social network or intervention. The PA barriers among the minimally active
should be explored further and innovative strategies should be developed for them. Although
all three groups increased time spent in PA (e.g., aerobic PA, vigorous activity, and walking)
and number of days spent in muscle-strengthening activity, and reduced time spent in
sedentary behaviors on weekdays from pre-intervention visit to post-intervention visit, those
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who minimally engaged in online social community significantly reduced time spent in
sitting on weekdays more than those who actively engaged in online social community.
Since sedentary behaviors may involve using devices including mobile phones, this finding
may reflect the low levels of online social activities among those who minimally engaged in
online social community.

Although the proportion of the people whom the WALK-plus group participants meet
regularly and who encourage them to exercise was significantly lower than that of the
WALK-regular group participants at pre-intervention visit, both the proportions significantly
increased from pre-intervention visit to post-intervention visit. However, among the people
whom participants meet regularly (acquaintances), the proportion of these acquaintances
who exercise did not change for both groups. Since the WALK program did not offer or
organize any meeting for participants to exercise together in communities, this fact may
explain why there was no change. In addition, it indicates that those who are physically
inactive may have social networks composed of the physically inactive. Although family
or friends are considered to provide social influences to PA participation in general adult
populations, the importance of having a family or friend partners actively participate in the
program was found in weight management literature among overweight or obese African
Americans (Kumanyika et al., 2009). The potential negative influence of having inactive
family and/or friends around women on their PA were also noted among overweight or
obese physically inactive women with young children (Choi & Fukuoka, 2019). Having

a person whom women actually can emulate in adopting and maintaining PA might be
essential for those who are physically inactive. Any efforts to build local social networks to
promote PA are needed and should be tested among KA women.

Women in the WALK-plus group and the WALK-regular group improved their confidence in
knowing what exercise is healthy for them, but not confidence in performing PA at least 5
times per week. All of the participants were immigrants and the majority of them reported
their English proficiencies are limited, either not so good or not at all. Hardships that KA
immigrants experience and their negative impact on health promoting behaviors are reported
(Chung et al., 2018). Also, given that all women used to be physically inactive, they may
feel not competent in performing PA 5 days or more.

This study has several strengths and limitations. Its strengths include community
involvement (e.g., the CAB’s inputs, use of community organizations’ offices for data
collection, use of local blood test labs) and objective measures of PA collected over 4 weeks.
Because the WALK-plus program involved the use of NAVER BAND, the study included
KakaoTalk users only. Findings are limited to those who are users of KakaoTalk. However,
no one was disqualified for this inclusion criterion. This indicates that KA women in general
may have some capacity to use online social media support.

Although the intervention with the online social community did not show full efficacy

for all PA and sedentary behaviors over 4 weeks, our study results suggest that online
social community could provide benefit for physically inactive KA women to increase their
PA levels, especially muscle-strengthening activities. Most WALK-plus participants were
highly engaged in the online social community despite the moderate online study activities.
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Online social community can be a useful strategy to improve PA and to decrease sedentary
behaviors among physically inactive KA women, who do not have any centralized ethnic
community centers in the San Francisco Bay Area. Future research should investigate how
to build online social communities among KAs and what components should be included
to form online communities to promote PA. Furthermore, online social community’s long-
term effects on PA maintenance should be investigated in future study. To investigate the
long-term effects of such an online social community on PA adoption and maintenance,
the duration of the future study needs to be extended and a follow-up assessment should
be included. In addition, an in-person one on one counseling session at the beginning of
the program could be replaced by a group session followed by a short telephone or online
session along with text messages tailored to a participant’s needs to increase scalability
and sustainability of the program. An adequately powered RCT of such an intervention is
warranted and feasible.
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Table 1.
Baseline Characteristics

Variable Participants (n=40) WALK-plus (n=20) WALK-regular (n=20) a

meanzSD or %(n) meanzSD or %(n) meanzSD or %(n) p-value

Age (years) 48.8+6.3 48.9+5.6 48.8+7.1 0.94

English proficiency 0.50
Fluent 7.5(3) 10.0 (2) 5.0 (1)

Well 30.0 (12) 30.0 (6) 30.0 (6)
Less than well 62.5 (25) 55.0 (12) 65.0 (13)

Education 0.11
High school/Some college 10.0 (4) 20.0 (4) 0.0 (0)

College degree 55.0 (22) 40.0 (8) 70.0 (14)
Graduate degree 35.0 (14) 40.0 (8) 30.0 (6)

Annual Household income 1 076
<$25,000 5.1(2) 5.3 (1) 5.0 (1)
$25,000-$49,999 2.6 (1) 0(0) 5.0 (1)
$50,000-$74,999 10.3 (4) 10.5 (2) 10.0 (2)
>$75,000 80.0 (32) 84.2 (16) 80.0 (16)

Employment 0.14
Employed 45.0 (18) 55.0 (11) 35.0 (7)

Not employed/other 55.0 (22) 45.0 (9) 65.0 (13)

Marital status 0.25
Married 90.0 (36) 95.0 (19) 85.0 (17)

Other 10.0 (4) 5.0 (1) 13.0 3)

Has any health insurance 1.00
Yes 82.5 (33) 80.1 (16) 85.0 (17)

No 17.5(7) 20.0 (4) 15.0 (3)

Age at immigration 32.0+8.8 29.248.1 34.948.7 0.04

Years in the US 16.6+9.5 19.4+8.7 13.7+9.6 0.06

Health literacy 0.60
Inadequate 40.0 (16) 35.0 (7) 40.0 (9)

Adequate 60.0 (24) 65.0 (13) 55.0 (11)

Has gym membership 175 (7) 15.0 (3) 20.0 (4) 0.67

Had been regularly active 42.5(17) 40.0 (8) 75.0 (15) 0.03

NAVER BAND user 20.0 (8) 20.0 (4) 20.0 (4) 1.00

BMI (kg/m2) 23.3£2.7 23128 23.5£2.6 0.67

WC =>85 cm 57.5 (23) 50.0 (10) 65.0 (13) 0.34

HTN/taking anti-HTN med 175 (7) 20.0 (4) 15.0 (3) 0.68

HDL<50 1 33.3 (13) 30.0 (6) 36.8 (7) 0.65

Triglyceride =>150 2 23.1(9) 25.0 (5) 21.1(4) 0.7

Blood sugar=>100 or self-reported 12.8 (5) 5.0 (1) 21.1(4) 0.13

T2DM 1
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Variable Participants (n=40) WALK-plus (n=20) WALK-regular (n=20) lue
mean=SD or %(n) mean=SD or %(n) mean=SD or %(n) p-value
MetS risk 1 0.39
No risk 25.6 (10) 35.0(7) 15.8 (3)
1 or 2 risk factors 51.3 (20) 45.0 (9) 57.9 (11)
3 or more 23.1(9) 20.0 (4) 26.3 (5)

1 L . .
n=39 due to missing data, one participant denied to take a blood test.

a . . . .
p value represents the results of ¢tests for continuous measures and chi-square tests for categorical variables. p values compare WALK-plus and

WALK:-regular groups for each variable.

Note: WC=waist circumference; HTN=hypertension; T2DM=Type 2 diabetes mellitus; MetS=metabolic syndrome

J Community Health Nurs. Author manuscript; available in PMC 2021 September 15.



Page 20

Choi et al.

3S1019Xa 0] Way) abeunoaus Ajrejnbal 198w Aayy woym ajdoad ayy jo uoiodoud ybiy) 0T 01 T :Juswabeinodus Buipsebal aouanjjul [eI20S UO ES_-Hu
(as101exa op Ajrenbas 19aw Asyy woym ajdoad ayy Jo uoiodoad ybiy) QT 01 T :S4asIdiaxa Buipiebal sousnjyul [e190S U0 me_.HQ

(pasn) G 01 0 : 2UBJ[ISAINS J03IRS YSIY [BJOIABYSG BU} WOLY ANUNWWOD Ul S31|I9RY JO 3SN B} UO swal-g,

aureuuonsand ANANOY [ed1sAyd [euoireussiu] = OVdI :Bujiem = W\ ‘AIAIDR 81e1apow = WAl ‘ANAIIOR SNOJOBIA = WA H{90M = M ‘8Inuiw = w Jnoy = Y ‘Aep = p

‘(3ueay1ubIs SI 198448 BY) ‘[AIBIUI U} U1 10U SI 0J8Z 1) [eAJ8IUI 3JUSPIJUOI Pa)IaLI0d-selq paddelisiooq dLawered-uou = | %SG6 Od 910N

LT018Y- €71- VLFOLE €9F0GE 6'GFL9E 0SFYSE JMoRu Amaia
rZoIeT- g0 TTFSE 0V F¥'S STFGC TEF6E £5580sIp [e01B0j0Y0ASd
00190~ L0- SOF¥0 SOF¥0 SOFEO VOFED 4 251010xa 10} Aorolsa-y1aS
T'0- 018'0- lv'0- 20F60 S0F90 00F07 70T 60 mmmvw_gocx 851019X9 10} AoedIYy0e-}19S
0z 00T~ 10 ETFST ZTF6T STF6T ETFET pannoe [eaishyd oy siatireg
6°00100- ) TTF56 TTFG6 8C7FG8 8EFEL HuewabeInoous-souBNUI [B100S
9001 €0- 20 22F29 TZF66 €509 GEFTS Qm_ww_u_wxm.wucw:_t_ [e100S
800160~ 8T°0 60F8T 80FET TTF02 80FET %S JUBWLOIIAUB [edISAYd

9'G 01 72— 0T- TZFSV YZFEOY 0EF8E 67F6V (pry) Bumms pusxaam

600102- 90- 0EFTY STF6Y 6ZF9V €EFLG () Bunms Aepxosm

¥'2T2 01 2'05- Sl 6'2YT ¥ €087 0'98 F0'6L 2'S02 F 0'6€2 7967829 (i) v

0'70T 01 9'08- §'g 1886 9V8FGTY 9'09T ¥ £'65 96 FGGY Oim/w) vIN

LYS01Z2L- v'6- LTITF818 0,97 08T Y6 F 649 99T 59 Ormyw) wA
Ovdl

9Z01T0 v'T TTFLT 0TFE0 INAEAS 90F 70 (im/p) Ananoe sjosniAl

8'vYT 01 T'99T~ TTC 6'062 ¥ T°Z6T GGG F 9Ty 8'85T ¥ §HTC §65F8TY (#myw) Anianoe olqossy
ETETIS

1D9%G6 049 1UaIoL180D as F uedan as ¥ uesy as ¥ uesy as ¥ uesiy
UuoljusAJia1ul-1S0d uoljuaAiaqul-ald UolluaAIa1Uul-1S0d uoljuaAialul-ald a|qelien
|Japow [euonipuodun
(6T=U) JeInBai-TvA (0z=u) snid-311vm
sisAjeue dnoub-om|
¢ 3lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Community Health Nurs. Author manuscript; available in PMC 2021 September 15.



Page 21

Choi et al.

(ugey Bunes Ayresy) 0G 03 0T :Xapul JUBWISSasse AJelaIp Ul ES_-OHQ

(passansip) ¥z 01 0 :9[22S ssansIq [eo160]0yIASd J3]SSaM wal-9,

(as1049xa Wloyiad 03 Aoeaiya-41as YBiy) T 01 O :X}99M Loea SaLUIN 9ALS S3INUIW OF 1Ses] 18 0} 8S1019X8 0} S0UBPIIU0D U0 E.&_.Hx

(as1049%8 Mou| 01 Aoealyys-41as ybiy) T 01 ( :Wway) 1oy AYl[esy aJe Sas101axa JeyM MOU 0} 30USPIILOD UO wan-T_

(ssarureq yby) 2 01 0 :AnAnoe eaisAyd o3 siaiireq uo mE&_.wu

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Community Health Nurs. Author manuscript; available in PMC 2021 September 15.



Page 22

Choi et al.

alreuuonsand AAnoy [eaisAyd euoneuwsaiu] = Owdl ‘Buijjem = wan ‘AANOE 31e18pow = IAl ‘ANAIOE SNOJOBIA = A 88M = 3M ‘8InuIW = W ‘noy =y ‘Aep = p

'sdnouf Jayro Aue Jsurefe sdnolb aaiyy 40 Aue Ul SIalIp eyl awil JaA0 abueyd e S a1ay) 41 aullWeXa 0} UOI19RIAIUI J0J 1581 shqiuwo awinl Agq dnolo 810N

62°0 ST TCFSY vZF9Y 8CF0¢€ GEF8Y TEFEY YZFTS (py) Bunuis puasiaspy

100 58 0EFVY STF6Y GZFTE 6CFES 8E€FSG SEF09 (pu) Bumis Aepxaam

820 97 6'ZYT ¥ €081 0'98 ¥ 0'6L ¥'82T ¥ 0°0YT 9LSFE v'7¢¢ ¥ 0°G0E yOTT F8°€L (Gimyw) wm

99'0 80 T8 ¥ 86 9V8F STV 0'0SZ ¥ 0°'S0T 9TI8 FE9Y T F88T 6'S0T ¥ 0'SY Grmww) vIN

89'0 80 LTIT+8T8 0.9F08T V29T Oy 90T F8'€ 6'90T ¥8'8L 66T FE8 Grmyw) WA
Ovdl

500 z9 TTFELT 0TF€0 6TFGT G0FG0 TZF9¢ LOFE0 (1m/p) Ananoe ajosnin

9,0 90 6'06C ¥ T'Z6T GGG F 9Ty 20 F £'902 0'9. F8'€9 T'GLT ¥ 0022 0erFT'LT (ivyw) Ananoe o1qossy
wa 81buls

anjea-d  agenbs-1yd as F uesiy ds F ues|i\ das F ues|i\ as F ues|y as F ues|y as F ues|\
UoljuaAialul-1s0d uoluaAialul-ald uolluaAialul-1sod uoljusAJdsqul-ald uolnuaAJalul-1s0d uoljusAdsqul-ald El[e]=1B1=7AN

(6T=U) Jeinbai-3 v

(g=u) pabebu3 Ajrewiuny

(zT=U) pabebu3 AjoAnoy

Author Manuscript

‘€ 9l1qeL

Author Manuscript

Author Manuscript

sisAjeue dnoib-aa.1y L

Author Manuscript

J Community Health Nurs. Author manuscript; available in PMC 2021 September 15.



	Abstract
	Introduction
	Methods
	Study design and sample
	Community Engagement
	Telephone screening
	WALK Intervention Procedures
	Measures
	Physical environment for PA including neighborhood/community:
	Social level:
	Individual level:
	Dietary habit:

	Data management
	Statistical analysis

	Results
	Participant characteristics
	Main Analysis: Two-group analysis
	Additional analyses: Comparisons by online social community engagement
	Feasibility and Acceptability

	Discussion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.
	Table 2.
	Table 3.



