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Abstract
Aim: We aimed to identify the levels and types of physical activity (PA) by gen-

der, and to determine correlates of sufficient PA on a theoretical basis of self-

determination and social support; moreover, if significant correlates with sufficient

PA would differ by gender among vulnerable children.

Methods: Participants were 319 children enrolled in public welfare systems in

Seoul, South Korea. Sufficient PA was defined as daily activity with moderate or

vigorous intensity for 60 min. Self-determined motivation was assessed by autono-

mous and controlled forms; social support was assessed as two types: family and

peer support. Questionnaires were self-reported by children and their parents.

Results: Of the participants, 20.4% achieved sufficient PA, specifically 15.0% for

girls versus 27.3% for boys (P < .001). Girls were more likely to perform casual

exercise types, while boys were more likely to perform sports types (P < .05 for

all). The autonomous form of self-determined motivation, but not its controlled

form, was significantly associated with sufficient PA in both girls (adjusted odds

ratio [AOR] = 2.03, P = .028) and boys (AOR = 2.47, P = .007). Family support

was not significantly associated in girls and boys; however, peer support was sig-

nificantly associated only in boys (AOR = 3.72, P = .042).

Discussion: Of the children, girls were less likely to achieve sufficient PA and to

perform sports than were boys. Self-determined motivation was a PA correlate uni-

formly in girls and boys; however, peer support was a PA correlate only in boys.

Self-determined motivation-enhanced strategies should be integrated with peer sup-

port provided through gender-specific strategies when employing a PA intervention

for vulnerable children.
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1 | INTRODUCTION

Physical activity (PA) provides children with a wide array of
health benefits such as increased cardiorespiratory and mus-
cular fitness, enhanced bone health, and decreased depres-
sive symptoms (Janssen & Leblanc, 2010). However, only

19% of children worldwide achieve sufficient PA of at least
60 min of moderate-to-vigorous intensity activity daily
(World Health Organization, 2016). In South Korea, 21% of
children achieve at least 60 min of moderate-to-vigorous
intensity activity per day on 5 days per week (Kim, 2010).
Furthermore, PA levels may differ by socioeconomic status
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(SES) among children (Frederick, Snellman, & Putnam,
2014). In recent decades, the class gap in percentages of
those achieving sufficient PA between low and high SES
groups increased from 3–7% in 2003 to 11–13% in 2011
(Frederick et al., 2014). However, there is little information
about an overall picture of PA, such as the level of sufficient
PA and types of PAs performed among vulnerable children
from socioeconomically disadvantaged families.

Vulnerable children are defined as those from either low
socioeconomic families or broken families, including single-
parent or grandparent-grandchildren families. In South
Korea, children from low socioeconomic families were esti-
mated to be 11.9% of the child population in 2016 (Yoe,
2018), while those from single-parent and grandparent-
grandchildren families were estimated to be 10.9 and 0.6%
among all family types in 2018, respectively (Statistics
Korea, 2018a). Vulnerable children may be characterized by
having unhealthy behaviors including insufficient PA as
well as several health problems that are especially associated
with insufficient PA, such as metabolic syndrome, over-
weight, obesity, and depression (Janssen & LeBlanc, 2010).
In this context, identifying the correlates of insufficient PA
among vulnerable children may be essential to enhance their
PA and reduce associated health problems.

Motivation may be the most important correlate of chil-
dren's PA at an intrapersonal level (Owen, Smith, Lubans,
Ng, & Lonsdale, 2014). The self-determination theory
(SDT) proposed by Deci and Ryan (1985) has been utilized
as a framework for examining the relation between self-
determined motivation and PA (Owen et al., 2014).
According to SDT, motivation is quantified on a continuum
classifying motivated behaviors by the degree of self-
determination (Deci & Ryan, 2004) ranging from low to
high levels of self-regulation: amotivation, external regula-
tion, introjected regulation, identified regulation, integrated
regulation, and intrinsic motivation (Hagger &
Chatzisarantis, 2007). A systematic review and meta-
analysis (2014) has addressed two major forms of self-
determined motivation and reported that the autonomous
form of identified regulation, integrated regulation, and
intrinsic motivation had positive associations with PA,
whereas the controlled form of external and introjected regu-
lations had negative associations with PA among children
and adolescents (Owen et al., 2014). Although there are
numerous studies reporting associations between various
forms of self-determined motivation and children's PA, little
is known about these associations among vulnerable
children.

Family and peer support, as different types of social sup-
port, may also be significant correlates of children's PA at an
interpersonal level (Lawman, Wilson, Van Horn, & Zarrett,
2012; Mendonça, Cheng, Mélo, & de Farias Júnior, 2014).

The influence of parents and peers on children's PA may be
exerted largely through the social support they provide
(Heredia, Ranjit, Warren, & Evans, 2016; Lawman et al.,
2012; Mendonça et al., 2014). In particular, children were
characterized by the development of a strong need to belong
to a peer group during their childhood (Hughes, 2010; Kim,
2010). Few studies have examined the association between
different types of family and peer support and PA among
vulnerable children (Lawman et al., 2012). Furthermore, it
remains unclear how family and peer support exert an influ-
ence on children's sufficient PA concomitantly with major
forms of self-determined motivation among vulnerable
children.

PA level and its correlates may differ by gender among
children (Lawman et al., 2012; Vilhjalmsson &
Kristjansdottir, 2003). The WHO reported that boys had a
higher percentage of sufficient PA (22%) than did girls
(16%) aged 11–17 years (WHO, 2016). However, there was
little information on how the types of PAs differed by gen-
der. Previous studies reported that girls were significantly
more likely to have not only lower levels of motivation
(Lawman et al., 2012) but also lower levels of peer support
and higher levels of family support than boys (Lawman
et al., 2012; Vilhjalmsson & Kristjansdottir, 2003). How-
ever, no previous studies have determined if self-determined
motivations and family/peer support would be significantly
associated with sufficient PA among girls and boys.

The purpose of the present study was to explore the
levels and types of PA by gender and to determine correlates
of sufficient PA on a theoretical basis of self-determination
and social support; moreover, if significant correlates with
sufficient PA would differ by gender among vulnerable
children.

2 | METHODS

2.1 | Design and participants

This was a cross-sectional correlational study based on a
secondary analysis of data from a larger parent study,
“Development and Effects of the Healthy Children, Healthy
Families, Healthy Communities Program for Obesity Pre-
vention among Vulnerable Children: Using the Ecological
Perspective (i.e., ‘The 3 Healthy Study’),” which was con-
ducted for 3 years (2014–2017) (Choo, Kim, & Park, 2017).
In the parent study, vulnerable children were defined as
those registered in community child centers; the community
child centers provide national public welfare services for ele-
mentary and middle-school children enrolled in the centers
according to the following priority criteria (Ministry of
Health and Welfare, 2018a): (a) children from families
receiving benefits from the National Basic Livelihood

2 of 12 HONG ET AL.



Security System, which amount to a monthly household
income of approximately 2,000,000 won ($ 1,783) as
determined by the average number of household members
(i.e., 3.0) (Ministry of Health and Welfare, 2018b; Statis-
tics Korea, 2018b; The World's Favorite Currency Site,
2019); and (b) children from grandparent-grandchild,
single-parent families, multicultural families, and fami-
lies with three siblings or more. Eligibility criteria for
participants of the parent study were children:
(a) enrolled in 61 community child centers operating in
six municipal districts in Seoul, South Korea; (b) in
grades 4, 5, and 6 at elementary schools; and (c) having
no mental or physical disorders.

Of the participants in the parent study (N = 552),
319 children were included for the present study based on an
additional criterion of the children having at least one parent
(either the mother or father) who was willing to participate
in the parent study and provide information about the socio-
economic characteristics of the children in the parent study
questionnaire. Additionally, we defined the presence of
socioeconomic disadvantage in the present study as either
having a household income of less than $2,000 (as described
above) or being from single-parent families.

2.2 | Measures

The data of children's general characteristics, PA, self-
determined motivation, and family/peer support were
extracted from the data of the parent study. The data from
the parent study were obtained through questionnaires
and collected during the period from March to July
of 2015.

2.3 | Participants' general characteristics

Participants' general characteristics were self-reported by
children and their parents. The demographic characteristics
were age, gender, and grade at elementary schools. The
socioeconomic characteristics were parents' highest educa-
tion (i.e., the highest education of either the father or
mother), parents' employment, having adults who take care
of the children when they return home from community
child centers, monthly household income (<2.01 million
won vs. ≥2.01 million won), family structure type (single-
parent vs. both parents), and socioeconomic disadvantage.
The socioeconomic disadvantage variable was defined either
having a monthly household income of <2.01 million won
or being from a single-parent family; accordingly, all the
children were categorized into a high disadvantage versus
low disadvantage group. Children's socioeconomic charac-
teristics (except for having adults when they return home
from community child centers) were reported by their

parents. Health-related characteristics were chronic illness
and knowledge levels about sufficient PA. Chronic illness
was reported by children's parents and defined as the pres-
ence of cardiopulmonary, allergic, neurodevelopmental, or
inflammatory disease. Children's knowledge levels on suffi-
cient PA were reported by children and defined as the scores
obtained from three items: daily hours for non-sedentary
behaviors, weekly frequencies, and daily hours of sufficient
PA. Knowledge about daily hours of non-sedentary behav-
iors was measured by asking participants “Do you know
how many hours per day for sedentary behaviors is appropri-
ate for your health?” and was scored as 1 (≤2 hr per day)
versus 0 (= either <3 hr per day or < 4 hr per day). Knowl-
edge about weekly frequency was measured by asking par-
ticipants “Do you know what frequency per week is
sufficient for your health?” and was scored as 1 (=7 days
per week) versus 0 (= either 3 days per week or 5 days per
week). Finally, knowledge about daily hours for sufficient
PA was measured by asking participants “Do you know
what duration for PA per session is sufficient?” and was
scored as 1 (=60 min or more per session) versus 0 (= either
30 min or less or 30–60 min or less). The scores of the three
items were summed up. Higher scores indicated higher
knowledge levels.

2.4 | Sufficient PA

Sufficient PA was measured with a self-report of children
in response to the question, “How many days did you exer-
cise moderately or vigorously for 60 min per week on aver-
age during the past 6 months?” The responses were then
coded as yes (code = 1) for a sufficient PA level of at least
60 min of moderate-to-vigorous intensity PA daily versus
no (code = 0) for below the sufficient level. The sufficient
PA level was defined by the WHO criteria (World Health
Organization, 2010, 2016). A list of 19 indoor and 20 out-
door activities on types of PA were assessed by a self-
report of children derived from the Amherst Health and
Activity Study student survey (Dowda et al., 2007; Sallis,
Taylor, Dowda, Freedson, & Pate, 2002) and modified after
considering Korean cultural circumstances. Each type was
asked, for example, “How many days did you play soccer
in the past 7 days?” For the analysis, the activities
responded were categorized by the WHO criteria into
casual exercise (e.g., walking to school, step climbing,
running/jogging, outdoor play, jumping rope, and
gymnastics/tumbling/trampoline) versus sports (e.g., dodge
ball/kick ball, soccer, tennis/badminton/squash, martial arts
[including taekwondo], baseball/softball, skating [including
ice, roller, or in-line skating]) (WHO, 2010; WHO: West-
ern Pacific Region, 2008) and ranked in order.
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2.5 | Self-determined motivation for PA

Self-determined motivation for PA was reported by children
and measured using a modified scale of the Behavioral Reg-
ulations in Exercise Questionnaire with 12 items (Sebire,
Jago, Fox, Edwards, & Thompson, 2013). The English ver-
sion of the modified scale was translated into Korean sepa-
rately by three Korean nursing scholars; the three Korean
versions were then discussed, confirmed, and consolidated
into a single Korean version. The Korean version was back-
translated by a native English speaker, and the back-
translated English version was again confirmed by the three
nursing scholars and another person who was bilingual in
English and Korean. The 12 items were divided into four
subscales with a five-point Likert scale ranging from 1 (not
true for me) to 5 (very true for me): intrinsic motivation,
identified regulation, introjected regulation, and external reg-
ulation. The four subscales were divided into autonomous
versus controlled forms; the autonomous form was averaged
using the items of intrinsic motivation and identified regula-
tion and the controlled form using those of introjected and
external regulations (Williams, Grow, Freedman, Ryan, &
Deci, 1996). Higher scores indicate higher levels of self-
determined motivation. In a previous study, Cronbach's α
for the subscales were 0.77 for intrinsic motivation, 0.71 for
identified regulation, 0.59 for introjected regulation, and
0.71 for external regulation (Sebire et al., 2013). In the pre-
sent study, Cronbach's α for the subscales were 0.91 for
intrinsic motivation, 0.89 for identified regulation, 0.81 for
introjected regulation, and 0.85 for external regulation.

2.6 | Social support: Family and peer support
for PA

Two types of social support were used, that is, family support
and peer support for PA. Family support was measured using
the parent support scale developed for the Amherst Health and
Activity Study by Prochaska, Rodgers, and Sallis (2002), and
completed by the children. The English versions of the
family/peer support were translated and back-translated in the
same manner as the self-determined motivation scale. The scale
contains five items with a five-point Likert scale: 1 (none),
2 (once), 3 (sometimes), 4 (almost), and 5 (daily) for
(a) encouragement, (b) participation in PA with the children
(c) transportation of the children to PA settings, (d) watching
the children's participation in activities or sports, and (e) praise.
An example item is, “During a typical week, how often has a
member of your family encouraged you to do PA or sports?”
Higher scores indicate higher levels of family support.

Peer support was measured using the peer support scale
developed by Sallis et al. (2002) and completed by the chil-
dren. The scale contains three items divided into two sub-
scales of peer encouragement (two items) and peer number

(one item). Peer encouragement was measured with a five-
point Likert scale—1 (none), 2 (once), 3 (sometimes),
4 (almost), and 5 (daily)—and assessed by the question,
“During a typical week, how often do your friends encour-
age you to do PA or play sports?” and “During a typical
week, how often do your friends do PAs or play sports with
you?” Peer number was assessed by the question, “How
many of your five closest friends are physically active with a
daily 60-min PA?” This was scored from zero to five per-
sons. Higher scores indicate higher levels of peer encourage-
ment and peer number. In the previous studies, Cronbach's α
for family and peer support were 0.77 (Prochaska et al.,
2002) and 0.74 (Sallis et al., 2002), respectively. In the pre-
sent study, Cronbach's α for family and peer support were
0.90 and 0.78, respectively.

2.7 | Ethical consideration

All participants provided written informed consent after
receiving an explanation of the purposes of the study. Children
gave consent to participate in the present study, and parents
gave consent for their own participation or that of their chil-
dren in the present study. The study was approved by the Insti-
tutional Review Board at Korea University (No. 1040548-KU-
IRB-15-33-A-2), and all procedures were followed in accor-
dance with the ethics standards of this board.

2.8 | Data analysis

Data were analyzed using IBM SPSS Version 21 (IBM Co.,
Armonk, NY, USA). The significance level was set at P < .05.
Participants' general characteristics were reported by number
(percentage) and mean (standard deviation [SD]). Sufficient PA
levels were reported by number (percentage) of total participants,
specifically according to gender and socioeconomic disadvan-
tage. The frequencies of the top five ranked types of PA (days
per week) were listed by mean (SD), and the difference by gen-
der in the frequencies (days per week) for all the PAs recorded
in the present study was analyzed with the Mann–Whitney
U test. Levels of self-determined motivation (autonomous and
controlled forms) and family/peer support were reported by
mean (SD). Logistic regression analysis was used to examine the
associations of self-determined motivation (i.e., autonomous and
controlled forms), family support, and peer support (i.e., peer
encouragement and peer number) with sufficient PA in non-
adjusted and adjusted models. The adjusted models were con-
trolled by age, gender (not included in the regression models by
stratification of girls and boys), and the covariate (i.e., having no
adults when returning home from the community child centers)
potentially associated with sufficient PA (P < .2) among all par-
ticipants in the non-adjusted model. Statistical results are pres-
ented by the stratification of boys and girls.
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3 | RESULTS

3.1 | Participants' general characteristics

Of all children (n = 319), 56.4 and 43.6% were girls and
boys, respectively (Table 1). The children had a mean age of
10.1 years (range, 8–12 years). Of them, 57.4% had either a
mother or father who was educated at less than college level,
72.7% had either a mother or father who was employed, and

20.7% reported having no adults who take care of them after
returning home from community child centers. Moreover,
50.5% of the children had a monthly household income of
<2.01 million won ($1,792). Regarding family structure
type, 34.8% of the children lived with a single parent at
home, and a significantly higher percentage of boys (42.4%)
lived with a single parent at home than did girls (28.9%;
χ2 = 6.35, P = .012). Of all the children, 56.1% had

TABLE 1 Participants' general characteristics (N = 319)

Characteristics

n (%), mean (SD)

All Girls Boys

(N = 319) (n = 180) (n = 139) t/χ2 P

Demographic

Age, years 10.1 (0.9) 10.1 (1.0) 10.1 (0.9) −0.01 .999

Grade 0.70 .704

4 123 (38.6) 69 (38.4) 54 (38.8)

5 111 (34.8) 60 (33.3) 51 (36.7)

6 85 (26.6) 51 (28.3) 34 (24.5)

Socioeconomic

Parents' highest education 0.08 .774

<College 183 (57.4) 102 (56.7) 81 (58.3)

≥College 136 (42.6) 78 (43.3) 58 (41.7)

Employed parents 4.02 .057

Yes 232 (72.7) 123 (68.3) 109 (78.4)

No 87 (27.3) 57 (31.7) 30 (21.6)

Having adults after returning home from the center 0.39 .532

Yes 253 (79.3) 145 (80.6) 108 (77.7)

No 66 (20.7) 35 (19.4) 31 (22.3)

Monthly household income 0.41 .520

<2.01 million won ($1,792) 161 (50.5) 88 (48.9) 73 (52.5)

≥2.01 million won ($1,792) 158 (49.5) 92 (51.1) 66 (47.5)

Family structure type 6.35 .012

Single-parent 111 (34.8) 52 (28.9) 59 (42.4)

Both parents 208 (65.2) 128 (71.1) 80 (57.6)

Socioeconomic disadvantage 0.83 .362

High disadvantage 179 (56.1) 97 (53.9) 82 (59.0)

Low disadvantage 140 (43.9) 83 (46.1) 57 (41.0)

Health-related

Chronic illness 2.07 .150

Yes 95 (30.1) 48 (26.8) 47 (34.3)

No 221 (69.9) 131 (73.2) 90 (65.7)

Knowledge on physical activity 1.1 (0.8) 1.0 (0.8) 1.3 (0.9) −3.16 .002

Note: Socioeconomic disadvantage was defined as either having a monthly household income of <2.0 million won or being from a single-parent family. In South
Korean currency, 1 million won is approximately equal to $US892 (The World's Favorite Currency Site, 2019).
Abbreviations: SD, standard deviation.
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socioeconomic disadvantage. Age, grade, parents' highest
education, parental employment, having adults after
returning home from community child centers, monthly
household income, and socioeconomic disadvantage did not
differ significantly by gender.

Of all the children, 30.1% had one or more chronic illness.
Knowledge levels about sufficient PA were a mean of 1.1
points (range, 0–3 points) among all the children and signifi-
cantly higher among boys than girls (t = −3.16, P = .002).

3.2 | Levels and types of PA

Of all the children, 20.4% met the level of sufficient PA. Boys
showed a significantly higher percentage of the sufficient level
of PA (27.3%) than girls (15.0%) (χ2 = 7.36, P = .007)
(Figure 1). Among all the children, the level of sufficient PA
did not differ significantly by socioeconomic disadvantage
(19.6% of the disadvantage group vs. 21.4% of the non-
disadvantage group, χ2 = 0.17, P = .680; Figure 1). In particu-
lar, among the girls and boys, the level of sufficient PA did not
differ significantly by socioeconomic disadvantage (among the
girls, 13.4% of the disadvantage group vs. 16.9% of the non-
disadvantage group, χ2 = 0.42, P = .516; among the boys,
26.8% of the disadvantage group vs. 28.1% of the non-
disadvantage group, χ2 = 0.03, P = .872).

Children listed their top five PAs ranked by frequency order
(i.e., days per week) among all the children and separately among
girls and boys (Table 2). Of the types of casual exercise, walking
to school was the most prevalent type among all the children,
followed by step climbing, running/jogging, outdoor play,
jumping rope, and gymnastics/tumbling/trampoline; the order of
the top five ranked exercises did not differ by gender. Of the
types of sports, dodge ball/kick ball was the most prevalent
type among all the children followed by soccer,
tennis/badminton/squash, baseball/softball, martial arts
(Taekwondo, a Korean martial art), baseball/softball, and skating.

The order of the types of sports differed by gender; however, the
five ranked types of sports included were the same between girls
and boys. Dodge ball/kick ball was the most prevalent sport in
girls while soccer was most prevalent in boys. Among all the
children, the average numbers of days (per week) for the types of
casual exercise and sports were 2.82 and 1.25, respectively. By
gender, the averages of days (per week) for the types of casual
exercise were significantly higher among girls than boys (2.96
vs. 2.63 days per week, z = −0.53, P = .011), but those for the
types of sports were significantly higher among boys than girls
(0.98 vs. 1.60 days per week, z = −4.46, P < .001).

3.3 | Levels of self-determined motivation and
social support

Of the forms of self-determined motivation, the autonomous
form showed a higher score than its controlled form (3.62,
range 1–5) among all the children; this pattern was compati-
ble between girls and boys (Table 3). Moreover, there was
no significant difference in the scores of all the forms of
self-determined motivation between girls and boys. Mean-
while, family support was lower than 3 points (family some-
times supports their PA) among all the children (2.8, range
1–5) and did not differ by gender. Of the two types of peer
support, peer encouragement was lower than 3 points (peers
sometimes encourage them for PA) (2.7, range 1–5) among
all the children and did not differ significantly by gender;
however, peer number showed a significantly higher score
among boys than girls (t = −3.42, P = .001).

3.4 | Gender-specific associations: Self-
determined motivation and social support with
sufficient PA

Among all the children, both autonomous (odds ratio
[OR] = 2.22, 95% CI [confidence interval] 1.61–3.05) and

FIGURE 1 Physical activity
levels among vulnerable children by
gender and socioeconomic
disadvantage
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controlled forms (OR = 1.44, 95% CI 1.11–1.88) of self-
determined motivation were significantly associated with
sufficient PA in non-adjusted models; however, the autono-
mous form but not the controlled form remained significant
in the adjusted model (OR = 2.17, 95% CI 1.39–3.39)
(Table 4). Of the types of social support, peer encourage-
ment (OR = 1.49, 95% CI 1.18–1.89) and peer number
(OR = 4.05, 95% CI 2.24–7.32) were significantly associ-
ated with sufficient PA in the non-adjusted model; of them,
the peer number only remained significant in the adjusted
model (OR = 2.42, 95% CI 1.13–5.17). However, family
support was not significantly associated with sufficient PA
in any of the non-adjusted and adjusted models.

Among girls, the autonomous form of self-determined
motivation was significantly associated with sufficient PA in
the non-adjusted (OR = 1.77, 95% CI 1.12–2.78) and
adjusted models (OR = 2.03, 95% CI 1.08–3.82) (Table 4).
However, no type of family and peer support was signifi-
cantly associated with sufficient PA in either non-adjusted
or adjusted models. Among boys, both autonomous
(OR = 2.91, 95% CI 1.82–4.64) and controlled forms
(OR = 1.79, 95% CI 1.22–2.64) of self-determined motiva-
tion were significantly associated with sufficient PA in non-
adjusted models; however, the autonomous form only
remained significant in the adjusted model (OR = 2.47, 95%
CI 1.28–4.76). All types of family (OR = 1.44, 95% CI
1.02–2.04) and peer support (OR = 1.60, 95% CI 1.18–2.17
for peer encouragement; OR = 6.91, 95% CI 2.65–17.98 for
peer number) were significantly associated with sufficient
PA in non-adjusted models; however, the type of peer num-
ber only (OR = 3.72, 95% CI 1.05–13.25) remained signifi-
cant in the adjusted model.

4 | DISCUSSION

Less than a third of vulnerable children engaged in sufficient
PA; girls were less likely to achieve sufficient PA and to

perform sports than boys. Among the vulnerable children,
the high and low socioeconomic disadvantage groups did
not differ in the level of sufficient PA. Regarding the corre-
lates with sufficient PA, the autonomous but not the con-
trolled form of self-determined motivation was significantly
associated with sufficient PA in both girls and boys. Peer
support, but not family support, was significantly associated
with sufficient PA; however, its association differed by gen-
der, showing significance in boys but not in girls.

Of the total participants, 20.4% performed sufficient PA;
the percentage was lower than those of the general child
groups reported in Europe (25%) and the USA (27.1%)
(Kann et al., 2016; Organization for Economic Cooperation
and Development/European Union, 2016). A lower percent-
age of sufficient PA among vulnerable children, as com-
pared to their counterparts, has been consistently addressed
in previous studies (Lämmle, Worth, & Bös, 2012), which
might be attributable to lack of available resources and infra-
structure for PA in their own neighborhood environments
(Choo, Kim, & Park, 2017). In addition, our finding showed
that the percentage of sufficient PA was significantly lower
in girls (15.0%) than in boys (27.3%), which was consistent
with previous findings (OECD/EU, 2016; WHO, 2016).
Such a gender difference may be due to not only physiologi-
cal characteristics such as an absolute amount of muscle
mass and the architecture of hip joints (Bouchard, Blair, &
Haskell, 2012) but also social characteristics such as a sense
of rivalry with peers and opportunities for participation in
PAs (Bouchard et al., 2012).

Meanwhile, among the vulnerable children in our study
participants, the high socioeconomic disadvantage group,
consisting of children from either low-income or single-
parent families in the present study, was not significantly
different from the low socioeconomic disadvantage group.
This finding may be explained by the characteristics of
Korean community child centers. These centers have played
a role, as part of the public welfare system, in providing
after-school supportive care services such as learning

TABLE 3 Levels of self-determined
motivation and social support by
gender (N = 319)Characteristics

All (N = 319) Girls (n = 180) Boys (n = 139)

t PMean (SD)

Self-determined motivation

Autonomous form 3.62 (1.11) 3.67 (1.10) 3.56 (1.13) 0.85 .394

Controlled form 3.05 (1.06) 3.08 (1.06) 3.01 (1.06) 0.62 .539

Social support

Family support 2.78 (1.05) 2.80 (1.00) 2.76 (1.12) 0.33 .741

Peer support

Peer encouragement 2.74 (1.20) 2.65 (1.10) 2.86 (1.31) −1.60 .111

Peer number 2.33 (1.80) 2.02 (1.62) 2.72 (1.93) −3.42 .001

Note: Bold indicates statistical significance in difference between girls and boys. SD = standard deviation.
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programs, leisure-time recreation, health-related programs,
and providing meals (breakfast and supper during the week-
days and sometimes the weekend) (Ministry of Health and
Welfare, 2018a). Generally, after school, children enrolled in
the centers spend the rest of the day with teachers and friends
at their community child centers. In this context, the children
are exposed to fairly similar organizational environments with
regard to physical activities. This may be attributable to the
non-significant difference in the levels of sufficient PA in the
present study. Therefore, the services of Korean community
child centers might have been helpful in relieving disparities
in the levels of physical activities among the high socioeco-
nomic disadvantage group registered in the centers.

We found that vulnerable children showed lower fre-
quencies of sports than casual exercise types; furthermore,
girls were less likely to perform sports (e.g., soccer, dodge

ball, or baseball) than casual exercise types (e.g., walking to
school, step climbing, running, or jogging). A 32-year longi-
tudinal observational study reported that children who often
performed sports involving physical exertion and skills at
age 10 were significantly more likely to take part in
sports/PA at age 42 (Smith, Gardner, Aggio, & Hamer,
2015). According to our data, sports activities among chil-
dren showed an average of 1.25 days per week, notably
0.98 days per week among girls. Thus, it should be priori-
tized to develop a policy of providing opportunities for
sports activities for vulnerable children, which may contrib-
ute to increasing their activity levels. Moreover, based on
those gender-specific characteristics, gender-specific strate-
gies should be designed to increase PA.

Our finding showed that the autonomous but not the con-
trolled form of self-determined motivation was significantly

TABLE 4 Associations of self-determined motivation and social support with sufficient physical activity by gender (N = 319)

Non-adjusted model Adjusted modela

OR (95% CI) P OR (95% CI) P

All (N = 319) Self-determined motivation

Autonomous form 2.22 (1.61–3.05) <.001 2.17 (1.39–3.39) .001

Controlled form 1.44 (1.11–1.88) .006 0.82 (0.55–1.21) .317

Social support

Family support 1.23 (0.95–1.60) .119 0.80 (0.56–1.13) .202

Peer support

Peer encouragement 1.49 (1.18–1.89) .001 0.98 (0.70–1.37) .885

Peer number 4.05 (2.24–7.32) <.001 2.42 (1.13–5.17) .023

Girls (n = 180) Self-determined motivation

Autonomous form 1.77 (1.12–2.78) .014 2.03 (1.08–3.82) .028

Controlled form 1.20 (0.82–1.76) .350 0.70 (0.39–1.27) .244

Social support

Family support 1.00 (0.67–1.51) .990 0.74 (0.44–1.25) .259

Peer support

Peer encouragement 1.24 (0.86–1.80) .255 0.97 (0.58–1.61) .900

Peer number 2.15 (0.94–4.92) .069 1.90 (0.68–5.26) .220

Boys (n = 139) Self-determined motivation

Autonomous form 2.91 (1.82–4.64) <.001 2.47 (1.28–4.76) .007

Controlled form 1.79 (1.22–2.64) .003 1.01 (0.56–1.82) .969

Social support

Family support 1.44 (1.02–2.04) .041 0.90 (0.54–1.48) .663

Peer support

Peer encouragement 1.60 (1.18–2.17) .003 0.87 (0.53–1.43) .573

Peer number 6.91 (2.65–17.98) <.001 3.72 (1.05–13.25) .042

Note: Bold indicates statistical significance in difference between girls and boys.
Abbreviations: CI, confidence interval; OR, odds ratio.
aAdjusted model controlling for covariates: age, gender, having adults when returning home from the centers, chronic illness, and knowledge of physical activity.
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and positively associated with sufficient PA among both
girls and boys, which was consistent with previous findings
(Dishman, McIver, Dowda, Saunders, & Pate, 2015; Sebire
et al., 2013; Taylor, Ntoumanis, Standage, & Spray, 2010).
Similarly, Taylor et al. (2010) reported that intrinsic motiva-
tion and identified regulation, but not introjected and exter-
nal regulations, were positively associated with leisure-time
PA levels among children. Theoretically, autonomous forms
of intrinsic motivation and identified regulation were ones
for which the regulation is experienced as being freely cho-
sen and as emanating from oneself (Deci & Ryan, 2004),
whereas controlled forms of introjected and external regula-
tions were ones for which the regulation is experienced as
being pressured by some interpersonal or intrapsychic force
(Deci & Ryan, 2004). Based on this, PA interventions for
children should create supportive social environments to fos-
ter children's perceptions of choice and free will.

In the present study, the number of peers as peer support
was significantly associated with sufficient PA among boys
but not among girls. Kang and Lee (2016) reported that hav-
ing a higher number of peers who are physically active was
positively associated with moderate-to-vigorous PA levels
among children. Although little is known about the influence
of peer support by gender, a systematic review (2016)
reported that social support (including peer support) pro-
vided by interaction with others is not a strong predictor of
PA among girls (Laird, Fawkner, Kelly, McNamee, &
Niven, 2016). Therefore, the influence of peer support on
achieving sufficient PA may differ by gender. Non-
significant association of peer support and sufficient PA
among girls may be explained by different patterns of social
network by gender. Previously, Jago et al. (2011) reported
that girls were more likely to engage in moderate-to-
vigorous PA when they had best friends while boys were
more likely to do them when having best friends who are
physically active (Jago et al., 2011). Therefore, peer support
strategies for achieving sufficient PA should be created with
the viewpoints of girls and boys toward their peer networks.

In the present study, family support for children's PA was
not significantly associated with sufficient PA in both girls
and boys. The association between family support and chil-
dren's PA was controversial across previous studies. Consis-
tent with our findings, Sallis et al. (2002) and Hamilton and
White (2008) reported non-significant associations between
family support and sufficient PA among children in grades
1–12, using the same measure of family support (including
the attributes of encouraged, exercised with, provided trans-
portation, watched child play sports, told child that PA was
good for health) as we used (Sallis et al., 2002). Inconsis-
tently, there was some evidence on significant associations
between family support and PA levels among children
(X. Wang, Liu, Ren, Lv, & Li, 2015). Such inconsistent

findings between studies may be explained by the different
use of the attributes of family support according to different
previous studies. In particular, Wang et al. (2015) measured
the attributes of family support more specifically in the asso-
ciations with children's PA and reported that family mem-
bers involving themselves in children's activities had a
significant influence on children's activities rather than ver-
bally encouraging and observing children's activities
(X. Wang et al., 2015). The inconsistent findings may be
further explained by unique characteristics of vulnerable
children enrolled in the Community Child Program, which
provides public welfare services including after-school care
(Ministry of Health and Welfare, 2014). Edwardson, Gorely,
Musson, Duncombe, and Sandford (2014) reported that
lower levels of SES were significantly associated with lower
levels of mother's and father's support for PA among adoles-
cents aged 11–14 years. Furthermore, 72.7% of the children
had parents who were employed in our data, and their time
spent at work is related to parents providing less time and
logistics for children's PA and children spending most of
their after-school time at these centers (Choo et al., 2017).
Therefore, future studies must identify the other attributes of
family support reflecting the socioeconomic characteristics
of this disadvantaged group, and, practically, nursing strate-
gies compensating for lack of family support should be
developed to increase their PA.

Our findings indicate that an integrated intervention with
intrapersonal- and interpersonal-level strategies is needed to
increase PA, and its implementation should be gender-spe-
cific. There was evidence on the positive effects of
motivation-enhanced interventions, as an intrapersonal-level
strategy, on PA among children (Lonsdale et al., 2013;
Wang, Baranowski, Lau, Buday, & Gao, 2017). However,
there was still a need to develop motivation-enhanced inter-
ventions integrated with social support (family or peer sup-
port) interventions as an interpersonal strategy for children.
Such an integrated intervention may be more effective than a
single-component, intrapersonal-level intervention. In this
regard, randomized controlled trials should be conducted in
the future to examine the effects of the integrated interven-
tion on children's PA. Furthermore, other types of social
support are needed to compensate for lack of family support
for children's PA among socioeconomically disadvantaged
groups. Social workers who provide child care in public wel-
fare systems may be good resources to involve themselves
in PAs for this child group. Thus, community-based educa-
tional programs are needed to increase the awareness levels
and action skills of social workers for achieving sufficient
PA through social support for vulnerable children.

We have limitations in this study. First, the cross-
sectional nature of this study might not guarantee causal
inferences regarding the associations of self-determined
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motivation and social support with children's sufficient
PA. Second, the self-reported questionnaire by children used
to collect the data of sufficient PA could have resulted in
recall bias, although it was utilized by previous studies
(Janssen & Leblanc, 2010). Hence, future studies should be
conducted using a more validated measure of PA
(i.e., accelerometers). Third, participants in this study were
confined to vulnerable children registered in public welfare
systems in an urban area. Thus, the findings might not gen-
eralize to general child populations.

5 | CONCLUSIONS

Among vulnerable children, the levels and types of PA dif-
fered by gender; girls were less likely to achieve sufficient
PA and to perform sports than were boys. Significant corre-
lates with sufficient PA were the autonomous form of self-
determined motivation and peer support, but not family sup-
port; however, influence of peer support differed by gender,
specifically exerted only in boys. Therefore, self-determined
motivation-enhanced strategies should be integrated with
peer support provided by gender-specific strategies and fam-
ily support embedded in children's socioeconomic character-
istics when employing a PA intervention for vulnerable
children.
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