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Abstract
Background: Social networking services (SNSs) are recognized to be a promising approach to easily deliver health interventions
and to enhance social support for exercise adherence. However, the patterns and aspects of social support through SNSs have not
been reported and their influence on other social-cognitive factors remains inconclusive.
Objective: Our objective is to explore how social support delivered through SNSs impacts interactions among Korean-Chinese
(KC) middle-aged women and to identify how this approach influences social-cognitive factors for exercise (eg, sense of community,
self-efficacy for exercise, and social support for exercise).
Methods: A mixed methods design was used. Text analysis of SNS messages and text mining using the Korean Natural Language
Application (KoALA) were conducted. Social-cognitive factors (eg, sense of community, self-efficacy for exercise, and social
support for exercise) were assessed at baseline and after 12 weeks using a structured questionnaire. A comparison of social-cognitive
factors at baseline and at 12 weeks was conducted to identify any potential significant changes, using the Wilcoxon signed-rank
test.
Results: A total of 259 SNS messages were collected from 24 KC women, distributed among four chat groups, who participated
in a 12-week walking intervention program between August and October 2018. The individual average frequency of chatting via
the SNS was 10.79 (range 0-34) and the most frequent type of social support through the SNS was network support (172/259,
66.4%). The most common words extracted from the SNS were Health, Exercise, Participation, and We. Overall, the perceived
levels of sense of community (P<.001) and social support for exercise (P=.002) were significantly increased at 12 weeks compared
with baseline. Group 1 (P=.03) and Group 4 (P=.03), whose members demonstrated the highest frequency of network support,
experienced a significant increase only in the level of sense of community.
Conclusions: By integrating these data and conducting a mixed methods analysis, we observed that among the types of social
support, network support was a key point for the promotion of social-cognitive factors in increasing exercise adherence. Therefore,
network support through SNS-based interventions should be considered as a useful strategy to help vulnerable migrant populations
make changes to exercise behaviors.
(JMIR Mhealth Uhealth 2020;8(11):e19159) doi: 10.2196/19159
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Introduction
Social Networking Services as Useful Tools for Health
Promotion
Interpersonal relationships and social interactions are shifting
from face-to-face to online environments due to the development
of the internet and smart devices, as well as an increase in
economic development [1]. Social networking services (SNSs)
have enabled individuals to interact and connect with others
more easily, regardless of time and place, including those with
diverse racial and ethnic backgrounds. While there are negative
influences of SNSs on well-being due to social comparison and
isolation [2], individuals easily establish new interpersonal
networks and experience psychological well-being (eg,
happiness and satisfaction with life) by using SNSs, such as
Facebook or Twitter [3,4]. SNSs are also recognized as valuable
and excellent platforms for delivering health interventions to
hard-to-reach minority populations [4].

Exercise and Social-Cognitive Factors in Migrant
Populations
The population of South Korea is multicultural, with more than
2.1 million migrants in 2017, including roughly 680,000 (32.9%)
Korean-Chinese (KC) [5]. The proportion of this KC population
that is made up of middle-aged women (ages 40-65 years) is
33.17% (n=225,488), and these women often work in the
restaurant service industry or as houseworkers [5,6]. Due to
changes in their health, middle-aged women are vulnerable to
physical and mental health problems (eg, cardiovascular disease,
type 2 diabetes, obesity, hypertension, and depression) [7,8].
Although physical activities are important for managing the
health of middle-aged women, migrant groups often have lower
participation rates in programs that promote a healthy lifestyle
compared to other groups, due to cultural differences,
insufficient knowledge of health services, and limited access
[9,10]; access may be considerably limited due to the working
environment (eg, less flexible and less autonomous) compared
with native Koreans [10]. These women face many other
barriers, including physical-related barriers (eg, lack of time
and space to exercise), knowledge-related barriers (eg, lack of
knowledge about exercise), psychological barriers (eg, low
self-efficacy), and lack of social support [11]. As a result, it is
especially difficult to implement physical activity–based
interventions for middle-aged migrant women.
As a strategy to encourage exercise adherence in migrant
populations, social-cognitive factors such as social support have
been commonly adopted in interventional designs [12]. Recently,
SNS-based interventions emphasizing social support as well as
social-cognitive factors have been found to increase exercise
adherence. For instance, in one study of adults with type 2
diabetes, participants in a private Facebook group that received
feedback, coaching, and social support in real time increased
the number of steps taken in a day compared to those in the
nonintervention group [13]. However, earlier studies only
identified and categorized the perceived degree of social support
through SNSs without an analysis of the patterns or aspects of
social support during the intervention period [14,15]. In addition,
although existing evidence demonstrates that social support has
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a positive correlation with other social-cognitive factors (eg,
sense of community and self-efficacy for exercise) [16-18],
there are still a limited number of studies, and results remain
inconclusive.

Definition and Types of Social Support
Overview
Social support is defined as interpersonal interactions that
involve emotional attention, instrumental assistance, information
about the environment, and a positive self-assessment [19,20].
Types of social support through SNSs in this study are based
on previous studies and include the following: (1) network
support, (2) emotional support, (3) information support, and (4)
esteem support [19-21]. Exceptionally tangible or instrumental
support was excluded from the analysis because it is based on
private topics and offline conversations [22]. Additionally,
gratitude is related to social support and substantially and
positively affects emotional support; this study included the
expression of gratitude as a subdomain of emotional
support [23].

Network Support
Network support is defined as the presence of companions or
potential aides (eg, “Find assistants to help you”) who share or
engage in social activities and resources [2,21,24]. Network
support is identified from the desire to be emotionally satisfied
and to maintain a relationship with a group to which one
belongs [25]. In the online health community, a network could
include conversations about members’ interests [21] and
life-related topics that are not related to health issues [22,26].
Subcategories of network support are access, presence, and
companionship [20,27]. Access refers to a person in a similar
situation asking questions on behalf of you or sharing mailing
address and/or contact information. Presence involves a
supportive expression indicating that you are willing to help
others. Companionship includes messages that reassure members
that they share a similar environment and experience, including
experiences not related to health issues [28] (eg, nonverbal cues,
such as emoticons, narratives, poetry, humor, jokes, and vacation
planning).

Emotional Support
Emotional support includes expression, encouragement,
sympathy, affection, empathy, care, and concern [14,22,26] (eg,
“You can do it!” “I believe,” and “Keep it up”). Subcategories
of emotional support are relationship, physical affection,
confidentiality, sympathy, understanding or empathy,
encouragement, prayer, and gratitude. Relationships are
indicated with important messages that express friendliness or
closeness within the online community. “Good morning” and
“Nice to meet you” are often used as the first phrases of
conversation conveying emotional support. Physical affection
in an SNS is delivered as text-based messages (eg, “HUG”) and
provides emotional support, such as physical stability.
Confidentiality is related to protection of secrets, whereas
sympathy is an expression of sorrow for another member’s
stress and suffering. Understanding is an expression of empathy
to another member who is experiencing difficult and/or complex
situations. Encouragement includes messages that convey hope
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and confidence to other members. Prayer offers a blessing for
other members, and gratitude is an expression of appreciation.

Information Support
Information support involves the delivery of information or the
provision of guidelines or suggestions (eg, information about
physical activity, recommendations, and how to deal with
symptoms) [14,22,26]. Subcategories of information support
include advice, referral, situational appraisal, and teaching.
Referral involves sharing specific informational resources (eg,
books, websites, and institutions) with other members.
Situational appraisal might come in the form of a message to
help re-evaluate another member’s situation. Teaching involves
the dissemination of factual information.

Esteem Support
Esteem support involves sharing a complimentary expression,
such as “Congratulations” or “Great job” [14,26]. Subcategories
of esteem support are compliment, validation, and relieving of
blame. A compliment is a celebration of accomplishment despite
a negative situation or a positive statement to other members.
Validation involves agreeing with the feelings and stories of
other members or to support their view of the situation.
Relieving of blame comes in the form of an expression of
support for another member who expresses guilt for a particular
situation.

Purpose of This Study
The purpose of this study was to (1) explore how social support
through SNSs appeared in interactions among KC middle-aged
women who are vulnerable to health problems and (2) identify
how this social support influenced social-cognitive factors for
exercise (eg, sense of community, self-efficacy for exercise,
and social support for exercise).

Methods
Design
The mixed methods design was used to combine qualitative and
quantitative data to better understand patterns of social support
and its effect on other social-cognitive factors potentially
impacting exercise adherence.

Participants and Data Collection
A community-based project was conducted to improve physical
and mental health of KC migrant women through a 6-month,
culturally adaptive, mobile app–based walking intervention
between May 2017 and February 2019 [29]. For recruiting
participants, we visited a public health center, the Korea Support
Center for Foreign Workers, and a KC church; distributed
leaflets; and promoted the health intervention program.
Participants in the study were KC middle-aged women (40-65
years of age) who had no health restrictions against increasing
physical activity. Based on physical activity assessed using the
Physical Activity Readiness Questionnaire, those who walked
more than three times a week and more than 30 minutes at a
time were excluded. Only those who were able to use the
smartphone app and participate in the program for 6 months
were included in the study. There were 28 participants in the
https://mhealth.jmir.org/2020/11/e19159
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experimental group, all of whom completed the baseline
assessment after completing the informed consent form. In order
to promote social support and networking for physical activity,
these 28 KC middle-aged women were divided into four groups.
A group leader was appointed by vote within each group and
instructed to encourage and support other group members
throughout the study to increase exercise adherence.
Data collection was conducted over an intervention period of
12 weeks between August and October 2018. Out of the 28
participants, 1 (4%) dropped out at the fifth week and 2 (7%)
did not complete the 12-week assessment and were, thus,
excluded from analysis. During the 12-week intervention period,
a total of 353 messages were collected via KakaoTalk, the most
common chatting app in Korea. However, a woman whose
comments made up a disproportionate number of total SNS
conversations (94/353, 26.6%) was excluded because her
contributions may have distorted the study results. Ultimately,
all 259 text messages written in Korean from the SNS groups
of 24 KC middle-aged women were used in the final analysis
of this study.

Qualitative Data Analysis: Text Analysis and Text
Mining
Text Analysis
Text analysis was conducted on 259 messages sent among the
24 participants via SNS over the 12 weeks by types of social
support. Two researchers (Hyeyeon L and YK) independently
coded all 259 messages according to social support codes.
Inconsistent codes were reviewed and discussed with the
principal investigator (Hyeonkyeong L) to reach consensus [14].

Text Mining
Text mining was conducted using the Korean Natural Language
Application (KoALA) (Mondata Co) to identify themes and
interests of KC middle-aged women interacting using an SNS.
The KoALA engine is an application for social media mining
and supports the entire text-mining process, including social
media data collection, preprocessing, and analysis [30]. A word
cloud visually highlights keywords based on how frequently
they are used. Co-occurrence analysis is a matrix form that
calculates the weight based on the frequency of keywords
appearing in the text at the same time. The simultaneous
appearance of certain keywords in the text means that they are
related to each other, and the repetition of these keywords
indicates a high correlation between the keywords.
Four chat room conversations undertaken over 12 weeks using
an SNS were integrated. After extracting all text and dividing
it into sentence units, the process of recognizing entity names
was conducted using the entity name dictionary. The next step
was to remove stop words. Data analysis was performed using
the word cloud approach and co-occurrence matrix. After
preprocessing was complete, 20 nouns were extracted from the
chat group in order of appearance. Those were used to analyze
the word exercise and the words that appeared as co-occurring
terms.
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Quantitative Data Analysis
Overview
Social-cognitive factors (eg, sense of community, self-efficacy
for exercise, and social support for exercise) were assessed at
baseline and at 12 weeks. General characteristics, mean, standard
deviation, and frequency of data were analyzed by descriptive
statistics using SPSS Statistics for Windows, version 25.0 (IBM
Corp). Additionally, the Wilcoxon signed-rank test was
conducted to confirm the significance of sense of community,
self-efficacy for exercise, and social support for exercise by
individuals and groups.

Sense of Community
Sense of community was measured using the Korean version
of the Brief Sense of Community Scale, a tool based on the
scale developed by Peterson et al [31] and later modified by
Oh [32]. The scale involves eight items rated on a 5-point Likert
scale, ranging from 1 (strongly disagree) to 5 (strongly agree).
A higher score represents a greater sense of community. Among
the items, peer/friend was changed to neighbor, and peer group
was changed to neighborhood. In the study, the Cronbach alpha
was .73.

Self-Efficacy for Exercise
Self-efficacy for exercise was measured using the Korean
version of the Barrier Self-Efficacy Scale developed by
McAuley [33] and modified by Choi [34]. The scale includes
13 items, and ratings range from 0 (completely certain that I
could not) to 10 (completely certain that I could). The higher
the average score, the higher the self-efficacy for exercise. In
the study, the Cronbach alpha was .89.

Social Support for Exercise
Social support for exercise was assessed using a questionnaire
developed by Sallis et al [35] and translated and modified by
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Choi [36]. In this study, six items were selected, except the one
added by Choi. The scale includes six items that assess perceived
social support for exercise from family and friends during the
past 3 months. The scale is rated using a 4-point Likert scale,
ranging from 1 (strongly disagree) to 4 (strongly agree). The
higher the total score, the higher the social support from family
and friends. In the study, the Cronbach alpha was .88.

Results
Participant Characteristics
A total of 24 KC middle-aged women participated in the SNS
groups. The average age of participants was 47.2 (SD 6.5) years;
average time spent working daily was 10 (SD 4) hours; average
duration of stay in Korea was 144.2 (SD 79.1) months (about
12 years); average number of months working at current job
was 39.6 (SD 50.3); and average monthly income was about
US $1504.50 (SD 469.75). Most participants had an educational
level above high school graduate (17/24, 71%), and the service
industry (ie, cook, waiter, housekeeper, hairdresser, and
caregiver) was the most common job type (10/24, 42%).
Moreover, 259 text messages written in Korean from the SNS
groups were collected over an intervention period of 12 weeks
between August and October 2018. The individual average
frequency of chats via SNS was 10.79 (range 0-34).

Qualitative Findings
Text Analysis: Social Support in the SNS
Social support in this study was divided into 18 subcategories
(see Table 1). The most frequent type of social support through
the SNS identified by this group was network support (172/259,
66.4%), followed by emotional support (40/259, 15.4%),
information support (28/259, 10.8%), and esteem support
(19/259, 7.3%).
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Table 1. Conceptual definitions of social support and frequency of messages of each type.
Categories and subcategories of social support

Frequency of messages (N=259), n (%)

Network support
Total

172 (66.4)

1. Access

0 (0)

2. Presence

0 (0)

3. Companionship

172 (66.4)

Emotional support
Total

40 (15.4)

4. Relationship

11 (4.2)

5. Physical or visual affection

2 (0.8)

6. Confidentiality

0 (0)

7. Sympathy

1 (0.4)

8. Understanding or empathy

0 (0)

9. Encouragement

14 (5.4)

10. Prayer

0 (0)

11. Gratitude

12 (4.6)

Information support
Total

28 (10.8)

12. Advice

10 (3.8)

13. Referral

0 (0)

14. Situational appraisal

1 (0.4)

15. Teaching

17 (6.6)

Esteem support
Total

19 (7.3)

16. Compliment

13 (5.0)

17. Validation

6 (2.3)

18. Relieving of blame

0 (0)

In total, 66.4% (172/259) of the support messages collected
from the SNS were network support messages. Network support
messages made up three of the 18 subcategories of social
support; of these three subcategories, all messages involved
companionship (172/172, 100%). Companionship includes a
response, for example, to attending an offline cultural class,
naming a group, talking about daily life, and discussion about
exercise barriers; companionship may come in the form of short
opinions, photos, and emoticons (eg,
corresponded to access or presence.

and

). No messages

Emotional support messages within the SNS made up 15.4%
(40/259) of all support messages and eight of the 18
subcategories of social support. In this study, all emotional
support messages fell into one of five of these eight
subcategories: (1) encouragement (14/259, 5.4%), (2) gratitude
(12/259, 4.6%), (3) relationship (11/259, 4.2%), (4) physical
affection (2/259, 0.8%), and (5) sympathy (1/259, 0.4%). No
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messages corresponding to confidentiality, understanding or
empathy, or prayer were noted.
Information support messages within the SNS made up 10.8%
(28/259) of all support messages and four of the 18 social
support subcategories. In this study, all information support
messages fell into one of three of these four subcategories: (1)
teaching (17/259, 6.6%), (2) advice (10/259, 3.8%), and (3)
situational appraisal (1/259, 0.4%). No referral messages were
observed in this study.
Esteem support messages obtained from the SNS accounted for
7.3% (19/259) of all messages. These esteem support messages
are categorized into two out of three of the 18 subcategories of
social support: (1) compliment (13/259, 5.0%) and (2) validation
(6/259, 2.3%). No messages from this study were categorized
as relieving of blame. Example quotes by the type of social
support are addressed in Table 2.
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Table 2. Example quotes from messages of each type of social support.
Type of support

Quote

Network support: companionship
Offline culture class

“It is difficult for me to attend.” [ID 5, September 9, Group 1]
“Ok, I will attend.” [ID 9, August 15, Group 1]
“Where will it be held?” [ID 2, September 4, Group 1]

Naming a group

“Beautiful Women Club?” [ID 45, August 17, Group 4]
“How about Happy Club?” [ID 26, August 10, Group 3]
“I’d like to recommend ‘Happy Club’ too; I think if we are not happy, our health is meaningless.” [ID
28, August 14, Group 3]

Daily life

“I’m on vacation for 5 days.” [ID 2, August 21, Group 1]
“I’ll have salad for breakfast.” [ID 2, September 14, Group 1]
“What sauce?” [ID 5, September 14, Group 1]

Exercise barriers

“I do well walking, but muscle exercise is difficult for me.” [ID 20, August 10, Group 2]
“It is hard to keep myself motivated for doing muscle exercise.” [ID 18, August 10, Group 2]
“I can’t exercise because the weather is hot.” [ID 25, August 10, Group 2]

Emotional support
Relationship

“Nice to meet you.” [ID 22, August 10, Group 2]
“Have a nice day.” [ID 2, September 17, Group 1]
“Have a nice weekend.” [ID 26, September 29, Group 4]

Physical affection

“Emoticon: kiss.” [ID 2, August 29, Group 1]

Sympathy

“I’m sorry to hear that.” [ID 26, September 4, Group 3]

Encouragement

“Let's exercise this week as well for health.” [ID 43, August 23, Group 4]

Gratitude

“Thanks everyone.” [ID 26, August 23, Group 3]

Information support
Advice

“To eat less sodium, I put some vegetables in Korean noodles.” [ID 19, September 18, Group 3]

Situational appraisal

“This offline cultural class is an essential education for a healthy life, I think.” [ID 26, September 4,
Group 3]

Teaching

“The phone will work again if you turn the phone off and on.” [ID 18, August 13, Group 2]
“It is good to leave three holes of band to wear the Fitbit band.” [ID 22, August 10, Group 2]

Esteem support
Compliment

“Congratulations.” [ID 2, August 25, Group 1]
“The yellow umbrella and your elegant fashion go well together; it's so pretty.” [ID 26, August 28, Group
2]

Validation

“I agree.” [ID 28, August 10, Group 3]
“When you put on makeup after taking a makeup class, your face definitely looks better.” [ID 28, August
20, Group 3]

Text-Mining Findings
A keyword-extraction algorithm was used to identify the top
20 keywords and confirm whether these keywords were related
to the exercise-adherence program analyzed here. The most
common words extracted from the SNS were Health (n=21),
Exercise (n=20), Participation (n=18), and We (n=18). The
keyword used the most was Health, which confirmed that
participants mainly talked about health-related topics on the
SNS. The second-most used keyword was Exercise. Participants
talked about their compliance with muscular exercise and
walking related to Exercise. The third-most used keywords were
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Participation and We, confirming that these 24 KC middle-aged
women encouraged one another to participate in exercise,
referring to themselves as “We” with the goal of exercise
adherence. As a result of co-occurrence analysis, the words that
appeared to be highly related to Health were Exercise, We,
Muscle strength, and Happiness (see Figure 1). It was found
that KC middle-aged women encouraged Exercise and formed
a sense of belonging of We regarding health in the SNS. The
words We and Happiness were highly related, and the words
that appeared most often with Culture were Education and
Class.
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Figure 1. Co-occurrence matrix. The darker the color of the square, the more frequently the pair of words appears.

Quantitative Findings
Changes in the Levels of Social-Cognitive Factors at
Baseline and at 12 Weeks
The Wilcoxon signed-rank test was conducted to analyze
changes in sense of community, self-efficacy for exercise, and
social support for exercise among KC middle-aged women from
baseline to 12 weeks. Overall, the perceived levels of sense of
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community (z=–3.30, P<.001) and social support for exercise
(z=–3.09, P=.002) were significantly increased at 12 weeks
compared with baseline (see Table 3). The level of sense of
community after the 12-week intervention increased
significantly only in Group 1 (z=–2.20, P=.03) and Group 4
(z=–2.20, P=.03). The only increase in self-efficacy for exercise
was in Group 1 (z=–2.03, P=.04), and the only increase in social
support for exercise was in Group 4 (z=–2.02, P=.04).
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Table 3. Changes in the levels of social-cognitive factors at baseline and 12 weeks.
Factors

Total (N=24)
Mean (SD)

Group 1 (n=6)

Group 2 (n=8)

Group 3 (n=4)

Group 4 (n=6)

P valuea Mean (SD)

P valuea Mean (SD)

P valuea Mean (SD)

P valuea Mean (SD)

P valuea

<.001 c

.03

.80

.07

.03

Sense of communityb
Baseline

23.79 (7.35)

12 weeks

29.25 (8.24)

24.17 (3.66)
31.17 (4.02)

21.75 (8.71)
22.00 (7.60)

18.75 (7.46)
28.00 (7.35)

29.50 (5.39)
37.83 (2.14)

Self-efficacy for exercised
Baseline

6.92 (1.95)

12 weeks

7.46 (2.30)

.18

6.17 (2.32)

.04

8.67 (1.21)

6.75 (1.58)

.23

5.63 (2.67)

8.00 (2.00)

.71

7.75 (0.50)

7.17 (2.14)

.07

8.50 (2.07)

Social support for exercisee

a

Baseline

14.83 (5.22)

12 weeks

18.63 (4.17)

.002

17.00 (3.63)

.21

19.50 (2.59)

13.13 (3.83)

.12

15.00 (4.01)

15.00 (7.75)
20.50 (1.92)

.29

14.83 (6.74)

.04

21.33 (3.78)

The Wilcoxon signed-rank test was conducted.

b

Measured using the Korean version of the Brief Sense of Community Scale; scores range from 1 (strongly disagree) to 5 (strongly agree).

c

Italicized P values indicate significant results.

d

Measured using the Korean version of the Barrier Self-Efficacy Scale; scores ranged from 0 (completely certain that I could not) to 10 (completely
certain that I could).
e

Assessed using a questionnaire developed by Sallis et al [35] and translated and modified by Choi [36]; scores ranged from 1 (strongly disagree) to 4
(strongly agree).

The Frequency of Each Type of Social Support Message
Provided by Each Group
After analyzing the social support pattern and frequency by
group, the frequency of network support was found to be higher
than other types of social support in all groups. When comparing

the social support frequency by group, Groups 1 and 4
demonstrated the highest network support frequency of over
70% (see Table 4). Due to the limited amount of data, the
correlation and significance among types of social support and
social-cognitive factors could not be studied.

Table 4. The frequency of each type of social support message provided by each group.
Group

Social support messages by type (N=259), n (%)
Network

Emotional

Information

Esteem

Total

1

56 (73.7)

10 (13.2)

3 (3.9)

7 (9.2)

76 (29.3)

2

33 (62.3)

5 (9.4)

14 (26.4)

1 (1.9)

53 (20.5)

3

35 (48.6)

18 (25.0)

11 (15.3)

8 (11.1)

72 (27.8)

4

48 (82.7)

7 (12.1)

0 (0)

3 (5.2)

58 (22.4)

Total

172 (66.4)

40 (15.4)

28 (10.8)

19 (7.4)

259 (100)

Discussion
Principal Findings
The main result of this study is that the most frequent type of
social support through the SNS was network support and that
levels of social-cognitive factors, including sense of community,
self-efficacy for exercise, and social support for exercise,
increased in groups with a high frequency of network support.
Moreover, the simultaneously appearing keywords were We,
Exercise, and Happiness. This study analyzed SNS messages
shared among KC middle-aged women who participated in
mobile app–based health promotion programs to examine the
patterns of social support and to identify keywords and their
associations through text mining. In addition, through
intervention, changes in the levels of social-cognitive factors
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among KC women were confirmed through statistical analysis.
To achieve this, SNS messages exchanged among group
members for 12 weeks were characterized using text analysis,
text mining, and statistical methods. It is worth mentioning that,
to our knowledge, this is the first attempted analysis of SNS
text messages to examine patterns of social support.

Strengths
This study has a number of strengths. First, the result of the
mixed methods analysis demonstrated that the most common
type of social support conveyed through SNS messages was
network support, followed by emotional support, information
support, and esteem support. This finding is incongruent with
other studies that have examined the influence of social support
through an SNS. In a study of an online community for breast
cancer survivors, the most common social support identified
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was information support [22]. In another intervention designed
to improve smoking cessation efforts, information and emotional
support were found to be the most frequent supports [37].
Network support includes not only stories from the everyday
lives of the health-related online community’s participants, such
as chat, humor, and teasing (eg, birthday wishes and vacation
plans), but also stories that are not related to health
problems [22,26]. KC women often interacted through the SNS
because they worked as house caretakers during the week
throughout the intervention. Since KC women are often in
similar situations and environments, it is thought that there is
a high frequency of network support interactions like
real-life-related topics between participants [38]. Thus, to
approach migrant populations within this environment, network
support can be hypothesized to impact health promotion [39].
Second, we found that levels of social-cognitive factors after a
12-week intervention were significantly increased in groups
that had a high frequency of network support. In a previous
study that analyzed dialogue between Canadian Indigenous
women who participated in internet chat rooms [40], those who
received social support through SNS activities were encouraged
to enhance their confidence and self-efficacy for health
promotion. Also, network support in an online community may
help to solidify the social network and increase a sense of
community among group members [28]. In another study that
analyzed conversations on social media sites like Facebook,
text messages related to network support derived more reciprocal
responses among participants, and that study suggested that (1)
network support involves communication with many other
people with similar experiences and (2) there may be evidence
that network support increases a sense of belonging to a social
group [21,41]. This explanation is applicable to the findings of
this study because the group with the most frequent network
support experienced a significant increase in sense of community
after 12 weeks. As in previous studies, it was shown to be
necessary to increase social-cognitive factors for exercise
adherence; social support facilitated an increase in
social-cognitive factors [12,13]. Therefore, strengthening
network support through an SNS in an online community may
be useful for increasing physical activity.
Third, this study was the first to attempt text mining to analyze
text messages shared via SNS among KC women. Quantitative
analysis has limitations when trying to explore the real-life
social network of participants. Through text mining, this study
extracted interests, themes, and relationships of words using
scientific evidence. In a study of alcohol and marijuana use,
online text message analysis using text mining was shown to
improve understanding of the participants’ impact on
health-related behaviors and the role of social networks [42].
Also, by using text mining to analyze patterns of participants’
chats about electronic cigarette cessation, a study attempted to
find factors of interest in developing strategies for promoting
future behavioral change [43]. Specifically, co-occurrence word
analysis confirmed the development process and structural
relationships of scientific knowledge by extracting research
topics and discovering the relationships among them [44,45].
After identifying the most common keywords (from #1 to #20)
using a keyword-extraction algorithm, it was noted that KC
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middle-aged women frequently talked about exercise. This study
confirmed that the use of an SNS encouraged participants to
keep exercising because exercise was perceived as routine or a
habit rather than as an extra burden [46]. Although it has been
suggested that more evidence is needed to determine the actual
usability of an SNS for changing behavior and increasing
engagement [47], this study suggests that network support
through an SNS may be an effective strategy for exercise
adherence. Also, KC middle-aged women mainly talked about
the contents of offline cultural classes addressing acculturation.
Even if programs for cultural adaptation were provided to
immigrants, low participation rates and high attrition rates would
be likely be obstacles, as has been noted [46,48]. Although
immigrants lack social networks and social support due to
language or cultural differences, it was found that SNS-based
group intervention can be a useful tool for enhancing the
intercultural interaction among immigrants [48].
Moreover, co-occurrence analysis revealed which keywords
were related to awareness of the promotion of physical activity.
Specifically, We, Exercise, and Happiness were the most closely
connected terms; the use of We in the chat group indicated that
participants often thought collectively, and We – Exercise means
that they encouraged one another to exercise and be healthy and
perceived each other as a community. Another mobile
phone–based intervention showed consistent findings through
a walking group or buddies to enhance social support for
exercise [49]. Moreover, the words We and Happiness were
highly related, implying that SNS-mediated social support
created a network of support among group members, leading
to happiness in life as well as a form of exercise adherence.
Therefore, an SNS-based group intervention is expected to be
effective in forming network support and a sense of community
and to promote health through exercise adherence for groups
with limited access to health care. Studies that determine if
network support can predict health outcomes such as happiness
are apparently warranted.

Limitations
Text analysis of SNS messages has several limitations; therefore,
care is needed when interpreting the implications of these
findings. First, some messages contain two or more types of
social support. Since this study set the criteria for dialogue as
the send button, within one dialogue phrase there can be
examples of mixed social support. For example, a greeting,
which corresponds with emotional support, and teaching, which
corresponds with information support, can coexist in one
dialogue message. Second, an additional type of social support
might be needed. In this study, we identified a pattern for asking
questions and finding answers in the SNS. Although this study
classifies this conversation type as network support, it may also
be further broken down into seeking support and providing
support [22]. Third, there was a lack of data saturation. A total
of 259 SNS text messages collected over 12 weeks was
insufficient for text mining. Although the KoALA program,
which is suitable for the Korean language, was used, 79
conversations included emoticons or URL video links and, thus,
were excluded from text mining. As emoticons enrich the
information provided on SNSs and strengthen social
connections, further research to analyze emoticons is required,
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which will enhance usability [50-52]. Lastly, participation
patterns in chats differed by group, and although positive effects
through the SNS may occur, the potential for negative
consequences (eg, loneliness and social comparison) cannot be
excluded [47]. Therefore, further research must examine the
potential negative influences of participation in SNSs and must
suggest strategies to maximize the likelihood of positive
outcomes following the use of an SNS.

Conclusions
SNSs have been found to be essential communication tools for
KC migrant women in Korea. The findings of this study improve
our understanding of the potential impact of SNSs on improving

Lee et al
social-cognitive factors related to exercise and promoting
healthy behaviors in migrants. Specifically, the KC migrant
women who participated in the culturally adaptive walking
intervention described herein received network support from
group members through the SNS. The group network support
appeared to be more effective at increasing the levels of
social-cognitive factors, which are known to be facilitators of
healthy behaviors and acculturation, compared with other types
of social support. Therefore, interventions designed to enhance
network social support through SNSs may be effective strategies
for improving health-related behaviors and cultural adaptation
for migrant populations.
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