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Abstract

Background: Social networking services (SNSs) are recognized to be apromising 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 objectiveisto explore how social support delivered through SNSsimpacts 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 wasused. Text analysisof SNS messages and text mining using the Korean Natural L anguage
Application (KoALA) were conducted. Social-cognitive factors (eg, sense of community, self-efficacy for exercise, and socia
support for exercise) were assessed at baseline and after 12 weeks using astructured 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 SN'S 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. Theindividual 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 akey point for the promotion of social-cognitive factorsin increasing exercise adherence. Therefore,

network support through SNS-based interventions should be considered as auseful strategy to help vulnerable migrant populations
make changes to exercise behaviors.

(JMIR Mhealth Uhealth 2020;8(11):€19159) doi: 10.2196/19159
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Introduction

Social Networking Servicesas Useful Toolsfor Health
Promotion

Interpersonal relationships and social interactions are shifting
from face-to-faceto online environments due to the devel opment
of the internet and smart devices, as well as an increase in
economic development [1]. Socia networking services (SNSs)
have enabled individuals to interact and connect with others
more easily, regardless of time and place, including those with
diverseracial and ethnic backgrounds. Whilethere 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]. SNSsare also recognized asvaluable
and excellent platforms for delivering health interventions to
hard-to-reach minority populations[4].

Exercise and Social-Cognitive Factorsin Migrant
Populations

The population of South Koreais multicultural, with more than
2.1 millionmigrantsin 2017, including roughly 680,000 (32.9%)
Korean-Chinese (KC) [5]. The proportion of thisKC 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 havelower
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]. Asaresult, it is
especiadly 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 aswell as
social-cognitive factors have been found to increase exercise
adherence. For instance, in one study of adults with type 2
diabetes, participantsin 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
socia support during theintervention period [14,15]. In addition,
although existing evidence demonstratesthat 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 till 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 socia 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 socia support and substantialy 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 isidentified 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 asimilar
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 messagesthat reassure members
that they shareasimilar 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,
“Youcandoit!” “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
inan SNSisdelivered astext-based messages (eg, “HUG”) and
provides emotional support, such as physica stability.
Confidentiality is related to protection of secrets, whereas
sympathy is an expression of sorrow for another member’'s
stress and suffering. Understanding isan expression of empathy
to another member who is experiencing difficult and/or complex
situations. Encouragement includes messagesthat 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.

I nformation Support

Information support involves the delivery of information or the
provision of guidelines or suggestions (eg, information about
physical activity, recommendations, and how to dea 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 ingtitutions) with other members.
Situational appraisal might come in the form of a message to
help re-eval uate 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 isacelebration 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 aparticul ar
sSituation.

Purpose of This Study

The purpose of this study wasto (1) explore how social support
through SN Ss 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 socia support for exercise).

Methods

Design

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

Participantsand 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
lesflets;, 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
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experimental group, al of whom completed the baseline
assessment after completing theinformed consent form. In order
to promote social support and networking for physical activity,
these 28 K C 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,
atotal of 353 messageswere collected viaKakaoTalk, 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 Analysisand 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
principa 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
mediadata 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 keywordsin 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 compl ete, 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
basdlineand at 12 weeks. General characteristics, mean, standard
deviation, and frequency of data were analyzed by descriptive
statistics using SPSS Statisticsfor 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 socia 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]. Thescaleinvolves eight itemsrated on a5-point Likert
scale, ranging from 1 (strongly disagree) to 5 (strongly agree).
A higher score represents agreater sense of community. Among
theitems, peer/friend was changed to neighbor, and peer group
was changed to neighborhood. In the study, the Cronbach a pha
was .73.

Sdf-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 |
could not) to 10 (completely certain that | could). The higher
the average score, the higher the self-efficacy for exercise. In
the study, the Cronbach alphawas .89.

Social Support for Exercise

Social support for exercise was assessed using a questionnaire
developed by Sallis et a [35] and translated and modified by
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Choi [36]. Inthis study, six itemswere selected, except the one
added by Choi. The scaleincludes six itemsthat 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 alphawas .88.

Results

Participant Characteristics

A total of 24 KC middle-aged women participated in the SNS
groups. The average age of participantswas47.2 (SD 6.5) years,
average time spent working daily was 10 (SD 4) hours; average
duration of stay in Koreawas 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 chatsvia 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 SNSidentified by thisgroup 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

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

Network support

Total

1. Access

2. Presence

3. Companionship
Emotional support

Total

4. Relationship

5. Physical or visua affection

6. Confidentiality

7. Sympathy

8. Understanding or empathy

9. Encouragement

10. Prayer

11. Gratitude
Information support

Total

12. Advice

13. Referral

14. Situational appraisal

15. Teaching
Esteem support

Total

16. Compliment

17. Validation

18. Relieving of blame

172 (66.4)
0(0)
0(0)
172 (66.4)

40 (15.4)
11 (4.2)
2(0.8)
0(9)
1(0.4)
0(9)

14 (5.4)
0(0)

12 (4.6)

28 (10.8)
10(3.8)
0(0)
1(0.4)
17 (6.6)

19(7.3)
13 (5.0)
6(2.3)
0(0)

In total, 66.4% (172/259) of the support messages collected
from the SNSwere 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 comein the form of short

opinions, photos, and emoticons (eg, © and %). NoO messages
corresponded to access or presence.

Emotional support messages within the SNS made up 15.4%
(40/259) of al support messages and eight of the 18
subcategories of socia support. In this study, al 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) physica
affection (2/259, 0.8%), and (5) sympathy (1/259, 0.4%). No

https://mhealth.jmir.org/2020/11/€19159

messages corresponding to confidentiality, understanding or
empathy, or prayer were noted.

Information support messages within the SNS made up 10.8%
(28/259) of al support messages and four of the 18 social
support subcategories. In this study, al 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 SN'S 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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Type of support Quote

Network support: companionship

Offline culture class

“Itisdifficult for meto attend.” [ID 5, September 9, Group 1]

“Ok, | 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; | 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

“1 do well walking, but muscle exerciseis 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]
“1 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 aniceday.” [ID 2, September 17, Group 1]
“Have anice weekend.” [ID 26, September 29, Group 4]

Physical affection
Sympathy
Encouragement
Gratitude

Information support
Advice

Situational appraisal
Group 3]

Teaching

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

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

“Let's exercise thisweek aswell for health.” [ID 43, August 23, Group 4]
“Thanks everyone.” [ID 26, August 23, Group 3]

“To eat less sodium, | put some vegetables in Korean noodles” [ID 19, September 18, Group 3]
“This offline cultural classisan essential education for a healthy life, | think.” [ID 26, September 4,

“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]

“Theyellow umbrellaand your el egant fashion go well together; it's so pretty.” [ID 26, August 28, Group

2
Validation

“1 agree.” [ID 28, August 10, Group 3]

“When you put on makeup after taking amakeup 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. Thethird-most used keywordswere

https://mhealth.jmir.org/2020/11/€19159

Participation and e, confirming that these 24 KC middle-aged
women encouraged one another to participate in exercise,
referring to themselves as “We" with the goa of exercise
adherence. Asaresult of co-occurrence analysis, thewordsthat
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.
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SODIUM
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RESEARCHER

Quantitative Findings

Changesin 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. Overal, the perceived levels of sense of

https://mhealth.jmir.org/2020/11/€19159
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community (z=—3.30, P<.001) and socia 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 increasein self-efficacy for exercise
wasin Group 1 (z=-2.03, P=.04), and the only increasein socia
support for exercise wasin Group 4 (z=—2.02, P=.04).
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Table 3. Changesin the levels of social-cognitive factors at baseline and 12 weeks.

Factors Total (N=24) Group 1 (n=6) Group 2 (n=8) Group 3 (n=4) Group 4 (n=6)
Mean (SD)  pyaue* Mean(SD) pygue? Mean(SD)  pygue? Mean(SD)  pygue® Mean(SD)  pygue?
Sense of communityb
Baseline 2379(7.35) < o1 24.17(3.66) .03 21.75(8.71) .80 18.75(7.46) .07 29,50 (5.39) .03
12 weeks 29.25 (8.24) 31.17 (4.02) 22.00 (7.60) 28.00 (7.35) 37.83(2.14)
Self-efficacy for exerci ¢
Baseline 6.92(195 .18 6.17(232) .04 6.75(158) .23 8.00(2.00) .71 717214 07
12 weeks 7.46 (2.30) 8.67 (1.21) 5.63 (2.67) 7.75 (0.50) 8.50 (2.07)
Social support for exercise®
Baseline 14.83 (5.22) .002 17.00(3.63) .21 13.13(3.83) .12 15.00 (7.75) .29 14.83 (6.74) .04
12 weeks 18.63 (4.17) 19.50 (2.59) 15.00 (4.01) 20.50 (1.92) 21.33(3.78)

#The Wilcoxon signed-rank test was conducted.

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

Cltalicized P valuesindicate significant resuilts.

dMeasured usi ng the Korean version of the Barrier Self-Efficacy Scale; scores ranged from 0 (completely certain that | could not) to 10 (completely

certain that | could).

€A ssessed 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).

TheFrequency 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 wasfound to be higher
than other types of socia supportinall 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 socia 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(39) 7(9.2) 76 (29.3)

2 33(62.3) 5 (9.4) 14 (26.4) 1(19) 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 among K C women were confirmed through statistical analysis.

Principal Findings

The main result of this study is that the most frequent type of
socia 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 ssimultaneously appearing keywords were e,
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

https://mhealth.jmir.org/2020/11/€19159

To achieve this, SNS messages exchanged among group
members for 12 weeks were characterized using text analysis,
text mining, and statistical methods. It isworth mentioning that,
to our knowledge, this is the first attempted analysis of SNS
text messages to examine patterns of socia support.

Strengths

This study has a number of strengths. First, the result of the
mixed methods analysis demonstrated that the most common
type of socia support conveyed through SNS messages was
network support, followed by emotiona support, information
support, and esteem support. This finding is incongruent with
other studiesthat have examined the influence of social support
through an SNS. In a study of an online community for breast
cancer survivors, the most common socia 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-rel ated 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 ofteninteracted 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 popul ationswithin 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 messagesrelated 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 socia
group [21,41]. This explanation is applicable to the findings of
this study because the group with the most frequent network
support experienced asignificant 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 SNSin 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 rea-life
socia 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 ratesand high attrition rateswould
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
wererelated to awareness of the promotion of physical activity.
Specifically, We, Exercise, and Happinesswere the most closely
connected terms; the use of We in the chat group indicated that
participants often thought collectively, and \WWe — 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 waking group or buddies to enhance socia 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 asense 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 anaysisof SNS messages has severa limitations; therefore,
care is needed when interpreting the implications of these
findings. First, some messages contain two or more types of
socia support. Since this study set the criteria for dialogue as
the send button, within one dialogue phrase there can be
examples of mixed socia 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 socia support
might be needed. In this study, we identified a pattern for asking
guestions and finding answersin the SNS. Although this study
classifiesthis conversation type as networ k support, it may also
be further broken down into seeking support and providing
support [22]. Third, there was alack 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
conversationsincluded emoticonsor URL video linksand, thus,
were excluded from text mining. As emoticons enrich the
information provided on SNSs and strengthen social
connections, further research to analyze emoticonsis required,
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which will enhance usability [50-52]. Lastly, participation
patternsin chats differed by group, and although positive effects
through the SNS may occur, the potentia for negative
consequences (eg, loneliness and social comparison) cannot be
excluded [47]. Therefore, further research must examine the
potential negative influences of participation in SNSsand must
suggest strategies to maximize the likelihood of positive
outcomes following the use of an SNS.

Conclusions

SN Ss have been found to be essential communication tools for
K C migrant womenin Korea. Thefindings of this study improve
our understanding of the potential impact of SNSsonimproving

Acknowledgments

Leeetd

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 socia support through SNSsmay be effective strategies
for improving health-related behaviors and cultural adaptation
for migrant populations.

Thiswork was supported by a grant from the National Research Foundation (NRF) of Korea, funded by the Korean government
(Ministry of Scienceand ICT) (NRF-2017R1A 2B4008671) and the Ministry of Education (NRF-2020R111A2069894). We would
like to thank the Korea Support Center for Foreign Workers for their cooperation.

Conflictsof I nterest
None declared.

References

1.  Shepherd A, Sanders C, Doyle M, Shaw J. Using social mediafor support and feedback by mental health service users:
Thematic analysis of atwitter conversation. BMC Psychiatry 2015 Feb 19;15:29 [FREE Full text] [doi:

10.1186/s12888-015-0408-y] [Medline: 25881089]

2. XuY, Burleson BR. Effects of sex, culture, and support type on perceptions of spousal social support: An assessment of
the "support gap" hypothesisin early marriage. Hum Commun Res 2001 Oct;27(4):535-566. [doi:

10.1111/j.1468-2958.2001.tb00792.X]

3. Erfani SS, Blount Y, Abedin B. The influence of health-specific socia network site use on the psychological well-being
of cancer-affected people. JAm Med Inform Assoc 2016 May;23(3):467-476. [doi: 10.1093/jamia/ocv170] [Medline:

26911816]

4.  Pak BK, Calamaro C. A systematic review of social networking sites: Innovative platforms for health research targeting
adolescents and young adults. J Nurs Scholarsh 2013 Sep;45(3):256-264. [doi: 10.1111/jnu.12032] [Medline: 23676115]
5. Korealmmigration Service Statistics 2017. Dagjeon, Korea: Statistics Korea; 2017. URL: https://tinyurl.com/y6mzzgzs

[accessed 2020-10-01]

6. Piao Z. A Study on the Health Status Among Middle-Aged Korean-Chinese Women Workers in Korea [ master's thesis].
Seoul, Korea: Seoul National University; 2013. URL: http://s-space.snu.ac.kr/bitstream/10371/124794/1/000000013744.

pdf [accessed 2020-04-07]

7.  Seifi B, Ghanizadeh G, Seyedin H. Disaster health literacy of middle-aged women. J Menopausal Med 2018

Dec;24(3):150-154 [FREE Full text] [doi: 10.6118/jmm.2018.24.3.150] [Medline: 30671406]

8. CheeW,KimS, ChuT, Tsai H, J X, Zhang J, et a. Practical issuesin developing a culturally tailored physical activity
promotion program for Chinese and Korean American midlife women: A pilot study. JMed Internet Res 2016 Nov
21;18(11):€303 [FREE Full text] [doi: 10.2196/jmir.6454] [Medline: 27872035]

9. Nerhus M, Berg AO, Haram M, Kvitland LR, Andreassen OA, Mélle |. Migrant background and ethnic minority status as
predictors for duration of untreated psychosis. Early Interv Psychiatry 2015 Feb;9(1):61-65. [doi: 10.1111/eip.12106]

[Medline: 24225002]

10. LeeH,ChaeD, LeeK, Lee M. Experiences of middle-aged Korean-Chinese female migrant workersin Korea: With focus
on risk factors in work-related musculoskel etal diseases. J Korean Acad Community Health Nurs 2013;24(2):185. [doi:

10.12799/jkachn.2013.24.2.185]

11. LeeH, Wilbur J, ChaeD, LeeK, Lee M. Barriersto performing stretching exercises among Korean-Chinese female migrant
workersin Korea. Public Health Nurs 2015;32(2):112-121. [doi: 10.1111/phn.12105] [Medline: 24447032]

12. Cooper LB, Mentz RJ, Sun J, Schulte PJ, Fleg JL, Cooper LS, et al. Psychosocial factors, exercise adherence, and outcomes
in heart failure patients: Insights from heart failure: A controlled trial investigating outcomes of exercise training
(HF-ACTION). Circ Heart Fail 2015 Nov;8(6):1044-1051 [FREE Full text] [doi:
10.1161/CIRCHEARTFAILURE.115.002327] [Medline: 26578668]

https://mhealth.jmir.org/2020/11/€19159

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19159 | p. 10
(page number not for citation purposes)


https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-015-0408-y
http://dx.doi.org/10.1186/s12888-015-0408-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25881089&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-2958.2001.tb00792.x
http://dx.doi.org/10.1093/jamia/ocv170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26911816&dopt=Abstract
http://dx.doi.org/10.1111/jnu.12032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23676115&dopt=Abstract
http://m.korea.kr/expertWeb/resources/files/data/document_file/2017/2017%20%EC%B6%9C%EC%9E%85%EA%B5%AD%C2%B7%EC%99%B8%EA%B5%AD%EC%9D%B8%EC%A0%95%EC%B1%85%20%ED%86%B5%EA%B3%84%EC%97%B0%EB%B3%B4.pdf
http://s-space.snu.ac.kr/bitstream/10371/124794/1/000000013744.pdf
http://s-space.snu.ac.kr/bitstream/10371/124794/1/000000013744.pdf
https://e-jmm.org/DOIx.php?id=10.6118/jmm.2018.24.3.150
http://dx.doi.org/10.6118/jmm.2018.24.3.150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30671406&dopt=Abstract
https://www.jmir.org/2016/11/e303/
http://dx.doi.org/10.2196/jmir.6454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27872035&dopt=Abstract
http://dx.doi.org/10.1111/eip.12106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24225002&dopt=Abstract
http://dx.doi.org/10.12799/jkachn.2013.24.2.185
http://dx.doi.org/10.1111/phn.12105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24447032&dopt=Abstract
http://europepmc.org/abstract/MED/26578668
http://dx.doi.org/10.1161/CIRCHEARTFAILURE.115.002327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26578668&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Lecetd

13.

14.

15.

16.

17.

18.
19.
20.
21
22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Bender MS, Cooper BA, Park LG, Padash S, Arai S. A feasible and efficacious mobile-phone based lifestyle intervention
for Filipino Americans with type 2 diabetes: Randomized controlled trial. IMIR Diabetes 2017 Dec 12;2(2):€30 [FREE
Full text] [doi: 10.2196/diabetes.8156] [Medline: 30291068]

Stragier J, Mechant B, De Marez L, Cardon G. Computer-mediated social support for physical activity: A content analysis.
Health Educ Behav 2018 Feb;45(1):124-131. [doi: 10.1177/1090198117703055] [Medline: 28415860]

Park A, Conway M, Chen AT. Examining thematic similarity, difference, and membership in three online mental health
communities from Reddit: A text mining and visualization approach. Comput Human Behav 2018 Jan;78:98-112 [FREE
Full text] [doi: 10.1016/j.chb.2017.09.001] [Medline: 29456286]

Chair SY, Wong KB, Tang JY, Wang Q, Cheng HY. Social support as a predictor of diet and exercise self-efficacy in
patients with coronary artery disease. Contemp Nurse 2015;51(2-3):188-199. [doi: 10.1080/10376178.2016.1171726]
[Medline: 27030520]

Lee D, Young SJ. Investigating the effects of behavioral change, social support, and self-efficacy in physical activity ina
collectivistic culture: Application of stages of motivational readiness for change in Korean young adults. Prev Med Rep
2018 Jun;10:204-209 [FREE Full text] [doi: 10.1016/j.pmedr.2018.03.001] [Medline: 29868369]

Tang F, Chi I, Dong X. The relationship of social engagement and social support with sense of community. J Gerontol A
Biol Sci Med Sci 2017 Jul 01;72(suppl_1):S102-S107 [EFREE Full text] [doi: 10.1093/gerona/glw187] [Medline: 28575257]
House JS. Work Stress and Social Support. Boston, MA: Addison-Wesley Pub Co; 1983.

Cohen S, Syme S, editors. Social Support and Health. Cambridge, MA: Academic Press; 1985.

Cutrona CE, Suhr JA. Controllability of stressful events and satisfaction with spouse support behaviors. Communic Res
2016 Jun 30;19(2):154-174. [doi: 10.1177/009365092019002002]

Wang X, Zhao K, Street N. Analyzing and predicting user participationsin online health communities: A social support
perspective. JMed Internet Res 2017 Apr 24;19(4):e130 [FREE Full text] [doi: 10.2196/jmir.6834] [Medline: 28438725]
Fujitani T, OharaK, Kouda K, Mase T, Miyawaki C, Momoi K, et al. Association of social support with gratitude and
sense of coherencein Japanese young women: A cross-sectional study. Psychol Res Behav Manag 2017;10:195-200 [FREE
Full text] [doi: 10.2147/PRBM.S137374] [Medline: 28721109]

Lin N, Simeone R, Ensel W, Kuo W. Social support, stressful life events, and illness: A model and an empirical test. J
Health Soc Behav 1979 Jun;20(2):108-119. [Medline: 479524]

O'Reilly CA, Chatman J. Organizational commitment and psychological attachment: The effects of compliance, identification,
and internalization on prosocial behavior. J Appl Psychol 1986;71(3):492-499. [doi: 10.1037/0021-9010.71.3.492]
Braithwaite DO, Waldron VR, Finn J. Communication of social support in computer-mediated groups for people with
disabilities. Health Commun 1999;11(2):123-151. [doi: 10.1207/s15327027hc1102_2] [Medline: 16370973]

Cobb S. Presidential Address-1976. Socia support asamoderator of life stress. Psychosom Med 1976;38(5):300-314. [doi:
10.1097/00006842-197609000-00003] [Medline: 981490]

Wang X, Zuo Z, Zhao K. The evolution and diffusion of user rolesin online health communities: A social support perspective.
In: Proceedings of the 3rd International Conference on Healthcare Informatics (ICHI 2015). 2015 Presented at: 3rd
International Conference on Healthcare Informatics (ICHI 2015); October 21-23, 2015; Dallas, TX p. 21-23. [doi:
10.1109/ichi.2015.12]

KimY, LeeH, Lee MK, LeeH, Jang H. Development of aliving lab for amaobile-based health program for Korean-Chinese
working women in South Korea: Mixed methods study. IMIR Mhealth Uhealth 2020 Jan 08;8(1):€15359 [FREE Full text]
[doi: 10.2196/15359] [Medline: 31913134]

Jeon BJ, Choi Y J, Kim HW. Application development for text mining: KoALA. Inf Syst Rev 2019 May 31;21(1):117-137.
[doi: 10.14329/isr.2019.21.2.117]

Peterson NA, Speer PW, McMillan DW. Validation of a Brief Sense of Community Scale: Confirmation of the principal
theory of sense of community. J Community Psychol 2007 Jan;36(1):61-73. [doi: 10.1002/jcop.20217]

Oh J, Kim C, HaM. A study on effect of adolescents' |eisure satisfaction on self-esteem and sense of community: Focused
on vocational high school students. Korea J Hosp Res 2012;26(2):23-40 [FREE Full text]

McAuley E, CourneyaKS. Self-efficacy relationshipswith affective and exertion responsesto exercise. JAppl Soc Psychol
1992 Feb;22(4):312-326. [doi: 10.1111/j.1559-1816.1992.tb01542.X]

Choi M, Kim H. Nutrition knowledge, dietary self-efficacy and eating habits according to student's stage of regular breakfast
or exercise [articlein Korean]. Korean J Community Nutr 2008 Sep 29;13(5):653-662 [FREE Full text]

Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR. The devel opment of scalesto measure social support for diet
and exercise behaviors. Prev Med 1987 Nov;16(6):825-836. [doi: 10.1016/0091-7435(87)90022-3] [Medline: 3432232]
Choi J. Construction of leisure physical activity model of middle-aged women in urban area. Korean J Adult Nurs 2008
Aug 19;20(4):626-640 [FREE Full text]

Granado-Font E, Ferré-Grau C, Rey-Refiones C, Pons-Vigués M, Pujol Ribera E, Berenguera A, et al. Coping strategies
and social support in amobile phone chat app designed to support smoking cessation: Qualitative analysis. IMIR Mhealth
Uhealth 2018 Dec 20;6(12):€11071 [FREE Full text] [doi: 10.2196/11071] [Medline: 30573445]

https://mhealth.jmir.org/2020/11/€19159 JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19159 | p. 11

(page number not for citation purposes)


https://diabetes.jmir.org/2017/2/e30/
https://diabetes.jmir.org/2017/2/e30/
http://dx.doi.org/10.2196/diabetes.8156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291068&dopt=Abstract
http://dx.doi.org/10.1177/1090198117703055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28415860&dopt=Abstract
http://europepmc.org/abstract/MED/29456286
http://europepmc.org/abstract/MED/29456286
http://dx.doi.org/10.1016/j.chb.2017.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29456286&dopt=Abstract
http://dx.doi.org/10.1080/10376178.2016.1171726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27030520&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(18)30039-1
http://dx.doi.org/10.1016/j.pmedr.2018.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29868369&dopt=Abstract
http://europepmc.org/abstract/MED/28575257
http://dx.doi.org/10.1093/gerona/glw187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28575257&dopt=Abstract
http://dx.doi.org/10.1177/009365092019002002
https://www.jmir.org/2017/4/e130/
http://dx.doi.org/10.2196/jmir.6834
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28438725&dopt=Abstract
https://dx.doi.org/10.2147/PRBM.S137374
https://dx.doi.org/10.2147/PRBM.S137374
http://dx.doi.org/10.2147/PRBM.S137374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28721109&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=479524&dopt=Abstract
http://dx.doi.org/10.1037/0021-9010.71.3.492
http://dx.doi.org/10.1207/s15327027hc1102_2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16370973&dopt=Abstract
http://dx.doi.org/10.1097/00006842-197609000-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=981490&dopt=Abstract
http://dx.doi.org/10.1109/ichi.2015.12
https://mhealth.jmir.org/2020/1/e15359/
http://dx.doi.org/10.2196/15359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31913134&dopt=Abstract
http://dx.doi.org/10.14329/isr.2019.21.2.117
http://dx.doi.org/10.1002/jcop.20217
http://210.101.116.28/W_files/kiss6/47600889_pv.pdf
http://dx.doi.org/10.1111/j.1559-1816.1992.tb01542.x
http://www.koreascience.or.kr/article/JAKO200833237835939.pdf
http://dx.doi.org/10.1016/0091-7435(87)90022-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3432232&dopt=Abstract
https://www.ana.or.kr/bin/download_thesis.php?num=865
https://mhealth.jmir.org/2018/12/e11071/
http://dx.doi.org/10.2196/11071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30573445&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Lecetd

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.
49,

50.

51.

52.

Coulson NS, Buchanan H, Aubeeluck A. Social support in cyberspace: A content analysis of communication within a
Huntington's disease online support group. Patient Educ Couns 2007 Oct;68(2):173-178. [doi: 10.1016/j.pec.2007.06.002]
[Medline: 17629440]

Frohlich DO. The socia support model for people with chronic health conditions: A proposal for future research. Soc
Theory Health 2014 Apr 17;12(2):218-234. [doi: 10.1057/sth.2014.3]

Wright K. Social networks, interpersonal social support, and health outcomes: A health communication perspective. Front
Commun 2016 Oct 14;1:1-6. [doi: 10.3389/fcomm.2016.00010]

Andalibi N, Haimson OL, Choudhury MD, Forte A. Social support, reciprocity, and anonymity in responsesto sexual abuse
disclosures on social media. ACM Trans Comput Hum Interact 2018 Oct 17;25(5):1-35. [doi: 10.1145/3234942]
Pizzicato LN, Barbour RC, Kershaw T. Evaluating acohol and marijuana use among emerging adult males via analysis of
text messages. Subst Use Misuse 2019;54(9):1547-1557. [doi: 10.1080/10826084.2019.1594902] [Medline: 31023137]
Chen AT, Zhu S, Conway M. What online communities can tell us about electronic cigarettes and hookah use: A study
using text mining and visualization techniques. J Med Internet Res 2015 Sep 29;17(9):€220 [FREE Full text] [doi:
10.2196/jmir.4517] [Medline: 26420469]

He Q. Knowledge discovery through co-word analysis. Libr Trends 1999;48(1):133-159.

Small H. Visualizing science by citation mapping. JAm Soc Inf Sci 1999 Jun 22;50(9):799-813. [doi:
10.1002/(sici)1097-4571(1999)50:9<799::aid-asi 9>3.0.c0;2-g]

LaranjoL, NevesAL, CostaA, Ribeiro RT, Couto L, Sa AB. Facilitators, barriers and expectationsin the self-management
of type 2 diabetes--A qualitative study from Portugal. Eur J Gen Pract 2015 Jun;21(2):103-110. [doi:
10.3109/13814788.2014.1000855] [Medline: 25698085]

Balatsoukas P, Kennedy CM, Buchan I, Powell J, Ainsworth J. The role of socia network technologies in online health
promotion: A narrative review of theoretical and empirical factors influencing intervention effectiveness. JMed Internet
Res 2015 Jun 11;17(6):e141 [FREE Full text] [doi: 10.2196/jmir.3662] [Medline: 26068087]

Erdem B. US-Turkey relations in the light of Turkey's freedom of press. Glob Media J 2018;16(30):1-7 [FREE Full text]
Lindgren T, Hooper J, Fukuoka Y. Perceptions and experiences of women participating in adigital technology-based
physical activity intervention (the mPED Trial): Qualitative study. IMIR Public Health Surveill 2019 Dec 20;5(4):€13570
[FREE Full text] [doi: 10.2196/13570] [Medline: 31859677]

Cui M, JinY, Kwon O. A method of analyzing sentiment polarity of multilingual social media: A case of Korean-Chinese
languages[articlein Korean]. JIntell Inf Syst 2016 Sep 30;22(3):91-111 [FREE Full text] [doi: 10.13088/jiis.2016.22.3.091]
Edo-Osagie O, Smith G, Lake |, Edeghere O, De Lalglesia B. Twitter mining using semi-supervised classification for
relevance filtering in syndromic surveillance. PLoS One 2019;14(7):e0210689 [FREE Full text] [doi:

10.1371/journal .pone.0210689] [Medline: 31318885]

Hsieh SH, Tseng TH. Playfulness in mobile instant messaging: Examining the influence of emoticons and text messaging
on social interaction. Comput Human Behav 2017 Apr;69:405-414. [doi: 10.1016/j.chb.2016.12.052]

Abbreviations

KC: Korean-Chinese

KoALA: Korean Natural Language Application
NRF: National Research Foundation

SNS: social networking service

Edited by L Buis; submitted 07.04.20; peer-reviewed by C Rey-Refiones, J Gregg; comments to author 12.06.20; revised version
received 23.07.20; accepted 11.08.20; published 05.11.20

Please cite as:

LeeH, LeeH, KimY,KimS Lee YM

Network Support Using Social Networking Services to Increase Exercise Adherence Among Korean-Chinese Middle-Aged Migrant
Women: Mixed Methods Study

JMIR Mhealth Uhealth 2020;8(11):€19159

URL: https://mhealth.jmir.org/2020/11/€19159

doi: 10.2196/19159

PMID: 33151155

©Hyeyeon Lee, Hyeonkyeong Lee, Youlim Kim, Sookyung Kim, Young-Me Lee. Originally published in IMIR mHealth and
uHealth (http://mhealth.jmir.org), 05.11.2020. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction

https://mhealth.jmir.org/2020/11/€19159 JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19159 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.pec.2007.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17629440&dopt=Abstract
http://dx.doi.org/10.1057/sth.2014.3
http://dx.doi.org/10.3389/fcomm.2016.00010
http://dx.doi.org/10.1145/3234942
http://dx.doi.org/10.1080/10826084.2019.1594902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31023137&dopt=Abstract
https://www.jmir.org/2015/9/e220/
http://dx.doi.org/10.2196/jmir.4517
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26420469&dopt=Abstract
http://dx.doi.org/10.1002/(sici)1097-4571(1999)50:9<799::aid-asi9>3.0.co;2-g
http://dx.doi.org/10.3109/13814788.2014.1000855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25698085&dopt=Abstract
https://www.jmir.org/2015/6/e141/
http://dx.doi.org/10.2196/jmir.3662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26068087&dopt=Abstract
https://www.globalmediajournal.com/open-access/usturkey-relations-in-the-light-of-turkeys-freedom-of-press.php?aid=86962
https://publichealth.jmir.org/2019/4/e13570/
http://dx.doi.org/10.2196/13570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31859677&dopt=Abstract
http://koreascience.or.kr/article/JAKO201630762634232.pdf
http://dx.doi.org/10.13088/jiis.2016.22.3.091
https://dx.plos.org/10.1371/journal.pone.0210689
http://dx.doi.org/10.1371/journal.pone.0210689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31318885&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2016.12.052
https://mhealth.jmir.org/2020/11/e19159
http://dx.doi.org/10.2196/19159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33151155&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Lecetd

in any medium, provided the original work, first published in IMIR mHealth and uHealth, is properly cited. The complete

bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and license
information must be included.

https://mhealth.jmir.org/2020/11/€19159 JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19159 | p. 13
(page number not for citation purposes)

RenderX


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

