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Abstract

Background Family environmental factors play a vital role in shaping children’s health practices (e.g., obesity pre-
vention). It is still unclear how parents’social support affects children’s obesity-related health practices. The present
study argues that whether parents’social support positively associates with children’s obesity-related health practice
depends on if it could promote parents' obesity-related health knowledge. Thus, we hypothesize that health knowl-
edge mediates the relationship between parents’'social support and children’s health practice regarding weight
management.

Methods To test the hypothesis, we conducted a questionnaire survey and collected a nationally representative
sample of 1488 household responses in Singapore. The survey included questions about parents’social support,
health knowledge, children’s health practices, and socio-demographic variables. All participants have at least one
child 14 years old or younger. In the sample, 66.1% of the respondents are female, and 93.7% are below 50 years old.
Structural equation modeling (SEM) via Stata was used to examine the associations between parents’social support,
health knowledge, and children’s health practice.

Results The results of our analysis support our hypothesis. Specifically, (1) parents’ social support shows a positive
relationship with health knowledge (Coef.=0.17, p<0.001 for BMI knowledge and Coef.=0.18, p <0.001 for nutri-
tion knowledge); (2) parents’social support (total effect of social support=0.081, p=0.071) and health knowledge
positively associate with children’s obesity-related health practice (coefficient of BMI knowledge =0.10, p <0.01;
coefficient of nutrition knowledge =0.31, p<0.001); and (3) the effects of parents’social support on children’s health
practice is fully mediated by parents'health knowledge (mediating effect =100%, p =0.007).

Conclusion The present study provides fresh evidence from a multicultural context to understand the relationships
between parents’social support, health knowledge, and children’s obesity-related health practice. Our findings sup-
port the argument that social support from parents’ social networks does not necessarily promote health outcomes.
The only social support that carries proper health knowledge can facilitate good health practice.

Keyword Childhood obesity, Health knowledge, Health practice, Social support, Social determinants, Weight
management
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Background

The increasing prevalence of childhood obesity has
been one of the most challenging issues faced by both
developed and developing countries [1]. Between 1980
and 2013, the rate of childhood overweight and obesity
jumped from 16.6 to 23.2% in developed countries, and
from 8.3 to 13.2% in developing countries [2]. In response
to the heightened concern, parental influence over child
weight merits attention. Many studies support the view
that parents are highly responsible for childhood obe-
sity and obesity prevention practices [3, 4]. Golan and
colleagues even suggested that health promotion pro-
grams focusing on parents only are more effective than
that involving both parents and their children with obe-
sity [5]. How parental factors impacts children’s health
practice merits attention. Notably, physical activity and
food intake control have been identified as two critical
means of intervention for parents to manage their chil-
dren’s body weight. Thus, the present study focuses on
children’s participation in physical activities and diet con-
trol as the primary obesity-related health practice.

Parents’ social support is critical for parenting prac-
tice, and whether social support has a positive impact
depends very much on their social environment, in par-
ticular who parents can draw knowledge and advisories
from [6, 7]. Social support for parenting comprises both
formal and informal support. Formal support is concep-
tualized as caregiving help provided by professionals and
formal organizations, where assistance is governed by
contractual rather than affiliative norms [8, 9]. The opera-
tionalization of formal support typically determines if
the care recipient and/or caregiver uses specific services.
Typical services include home health, daycare, support
groups, transportation, and referral services. In con-
trast, informal social support tends to be provided within
an individual’s network, comprising mainly family and
friends [10]. Yet, while the relationship between an indi-
vidual’s social support and their health and weight man-
agement has been explored [6], it has not been explored
as thoroughly with regards to parent’s child-rearing prac-
tices. That is, there is still a dearth of literature focusing
on the effects of parents’ social support on their chil-
dren’s obesity-related health practice (e.g., physical exer-
cise and eating less junk food).

Further, whether social support always produces posi-
tive impacts is questionable. Specifically, there is a lack of
empirical evidence to demonstrate what is likely to ena-
ble social support to positively impact health behaviors,
and conversely what causes social support to fail to make
a difference or even have a negative effect. Although
many studies indicate a positive relationship between
social support and health practice [11, 12], some schol-
ars presented inconsistent findings [13]. Several studies
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indicate that social support can, in some cases, bring
positive effects, and in other cases, negative effects on
health behaviors, depending on whether social support
carries salutary health-related knowledge or inadequate
knowledge may have adverse health effects [14, 15]. We
thus can speculate that health knowledge may mediate
the relationship between social support and health prac-
tice. Put differently, the present study argues that the only
social support that carries proper health knowledge can
facilitate good health practice.

The primary hypothesis of this paper posits that the
relationship between parents’ social support and chil-
dren’s obesity-related health practice is determined by
parents’ health knowledge of weight management (e.g.,
knowledge about body mass index and what constitutes a
healthy diet). In particular, the mediating effect of health
knowledge on the relationship between social support
and health practice is to be examined. Health knowledge
refers to parents’ general understanding and awareness of
what constitutes obesity, how obesity is measured, what
constitutes a healthy diet, and parents’ ability to com-
prehend nutritional labels on food products. We expect
that parents’ social support will enhance children’s health
practice only when parents are knowledgeable about how
to manage body weight. Hence, parents’ obesity-related
knowledge may mediate the relationship between social
support and health practice.

To examine the hypotheses, empirical evidence
is drawn from a nationally representative survey of
1,488 parents with children who are 14 years old and
younger in Singapore. We use structural equation mod-
eling (SEM) to verify the hypotheses of the associations
between parents’ social support, health knowledge, and
children’s health practice. The following section reviews
the existing literature and presents the study’s hypothe-
ses. Next, we introduce data, analysis, and results. Lastly,
we discuss the findings, implications, future directions,
and conclusions.

Literature review

Social support and health practices

The effect of social support on health outcomes has
been an important research topic for the past four dec-
ades [14]. Social support refers to support and resources
that an individual can receive from his or her social
networks (e.g., family members, friends, relatives, col-
leagues, and neighborhood residents) [16]. It can be given
in the form of problem-solving information or advice,
positive interactions, emotional or affective support, or
even tangible aid [17, 18]. The concept is important for
health outcomes as scholarship has shown that when
people face health problems, they are very likely to seek
support from people within their close networks [19].
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Current research has indicated that there is a causal
relationship between social support and positive health
practices and outcomes [11, 12]. It has been argued that
information and assistance from friends and relatives
can promote patients’ awareness of seeking medical care
[20]. For instance, one study found that women with
obesity who received frequent support from family and
friends had a higher possibility of losing weight [6]. Evi-
dence from participants from 16 countries also indicated
that low social support is associated with less physical
activities [21].

Scholars have also linked parental social support to
parenting practices and their children’s health outcomes.
For example, social support from relatives and friends has
significantly influenced parents’ parenting capacities and
practices [17, 22]. Other studies have illustrated that par-
ents with greater social support from their extended kin
are more likely to have healthier children [23]. One of the
possible mechanisms identified that enables this could be
that support from family and friends helps parents start
and maintain a healthier lifestyle with their children (e.g.,
regularly participating in physical exercises or eating less
junk food) [24-26]. In light of this, we hypothesize that
(see Fig. 1):

HI Parents’ social support is positively associated with
their children’s health practices.

Social support and health knowledge

An important dynamic in the way social support influ-
ences health practice is the transmission of health knowl-
edge. Despite the lack of consensus on the definition,
health-related knowledge is a concept that is commonly
agreed upon to be key within the health literacy frame-
work [27]. Baker argues that health-related knowledge
could facilitate the development of health literacy as it is
with prior knowledge that the individual can comprehend
health information and is, in that sense, literate [28]. This
runs counter to frameworks developed by Nutbeam and
colleagues, who deem health knowledge as an aspect of
health literacy [27, 29]. They posit that health knowledge

H4
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is necessary as it is what the individual acts upon to be
considered health literate.

Social support serves as a critical means for individu-
als to gain health knowledge. Coleman argued that social
support is important in gaining new information and
serves as information channels, whereby the use of social
relations with others provides the means through which
one can acquire more knowledge. He further argued
that while individuals may maintain social relations for
other purposes, knowledge is also passed through in
the process [30]. In House’s conceptualization of social
support [31], informational support, or the provision of
useful information, is one of the four forms of providing
social support. Studies have also shown that individu-
als tend to seek health information from interpersonal
sources as they may provide information tailored to their
needs [32, 33]. A person’s social support may signifi-
cantly impact his or her health knowledge. Therefore, we
hypothesize that:

H2 Parents’ social support is positively associated with
parents’ obesity-related health knowledge.

Health knowledge and health practices
The impact of health knowledge on an individual’s health
practice has been well explored. It has been argued that
knowledge plays a major role in behavioral change [34].
Particular to health behavior, individuals with adequate
health knowledge tend to adopt more preventive care
[35-37]. A study based in Italy found that people with
adequate nutrition knowledge are more likely to have
healthier dietary patterns and a lower prevalence of obe-
sity [38]. On the flipside, a lack of health knowledge has
also been shown to lead to more health risk behaviors
and poor health status [39, 40]. Studies found that the
lack of health knowledge or literacy is associated with
chronic diseases, higher rates of hospital admissions,
longer hospital stays, and even unnecessary use of health
care resources [41, 42].

However, the health knowledge of individuals is impor-
tant not just for individuals’ own health outcomes, but

Health knowledge

H2

H1

H3

Social support

Fig. 1 Hypotheses

Health practices
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in the case of parents, the health outcomes and prac-
tices of their children [43]. This is because parents play
a dominant role in children’s lifestyles, particularly in
the case of younger children in their formative years. It
has been shown, for instance, that parents’ possession
of health-related knowledge has positive effects on chil-
dren’s health practice [44, 45]. Evidence also shows that
children are more likely to have a better health status
when their parents understand disease prevention [46]
[. Concurrently, children whose caregivers had limited
health literacy and less health knowledge tend to have
worse health outcomes [47]. Yin and colleagues found
that caregivers with inadequate health knowledge knew
little about weight-based medication dosing and used
non-standardized dosing instruments when administer-
ing medications [48]. Another study on children aged six
and below showed that children whose caregivers with
limited oral health knowledge tended to practice more
harmful oral health behaviors, such as no daily cleaning
or no brushing [49, 50]. Etelson and colleagues found that
parents of children with excess weight are generally una-
ble to recognize that their children have a weight prob-
lem [4]. And they argue that the success of any obesity
prevention practices targeting young children depends
on parents’ capability to recognize the overweight/obe-
sity problem and to provide a healthy diet. Based on what
we discussed above, we could argue that parents’ knowl-
edge and capability to recognize obesity (e.g., identifying
overweight/obesity) and to provide health interventions
(e.g., providing a healthy diet) may significantly impact
children’s health behaviors (e.g., participation in physical
exercises). We thus hypothesize that:

H3 Parents’ obesity-related health knowledge is posi-
tively associated with their children’s health practice.

Despite this, several studies have also argued that social
support can bring about negative health outcomes. Spe-
cifically, adequate information from individuals’ social
networks may facilitate healthful knowledge and prac-
tice, whereas inadequate support or negative informa-
tion may have an adverse health influence, especially for
those with low health literacy [39, 51]. Thus, while there
is strong evidence that positive social support has protec-
tive effects against all-cause mortality [14, 52], and that
adequate resources help individuals to cope with health
issues [39, 53], misleading information or advice, on the
other hand, may hinder patients from seeking appro-
priate medical care or even reinforce unhealthy prac-
tice [15]. For example, for individuals with risky health
practices (e.g., smoking and heavy drinking), social sup-
port from people with similar habits may normalize and
maintain those unhealthy practices [39, 54]. Therefore,
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we can speculate that social support promotes health
practice only when it can provide adequate health knowl-
edge. It is not how much social support parents have in
their child-raising endeavors but rather, what this sup-
port contributes to their health knowledge that matters.
The relationships between social support, health knowl-
edge, and health practice are further illustrated in Fig. 1.

Building on all the discussions above, we hypothesize
that:

H4 The effect of parents’ social support on children’s
health practices is mediated by parents’ obesity-related
health knowledge.

Methods

Participants

Data is drawn from a nationally representative survey of
parents with young children (age 14 years and younger)
conducted in Singapore between June and November
2018. The sampling was based on a representative sam-
ple of household addresses provided by the Singapore
Department of Statistics (SDOS). As requested by the
research team, SDOS randomly drew 2116 household
addresses from the total population excluding those
without children or children aged 15 and above. Once
we received the list of addresses, our research team pro-
ceeded to visit the 2116 households and conduct face-to-
face surveys. The questionnaire includes measurement
scales of social support, health knowledge, health prac-
tices, and socio-democratic variables. Each survey took
about ten to 15 min to be completed. We prepared ques-
tionnaires in Chinese, English, Malay, and Tamil though
all participants responded in English. Of the 2116 house-
holds being visited, 1488 valid responses were returned
and the response rate was 70.6%. We conceptualized that
parents’ influence is strongest when children are 14 years
old or younger as parents remain socially significant in
these children’s everyday lives. At this age, children tend
to be homebound and are less likely to be influenced as
strongly by peers and social media (compared to older
teenagers, for example). Thus, the unit of analysis for our
study was parents with a child age 14 years or younger.
In the sample, 66.1% of the respondents are female,
30.1% are younger than 36 years old, 30.7% are between
36 and 40 years old, 33.0% are between 41 and 49 years
old, and 6.3% are 50 years old and above; of the respond-
ents, 40.4% have a bachelor’s degree, 33.3% have a post-
secondary diploma, and 26.3% have secondary education
and below. Among the respondents, 61.2% are Chinese,
20.2% are Malay, and 18.6% are Indian. This ethnic ratio
is generally consistent with the country’s ethnic com-
position. More information about the sample profile is
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Table 1 Frequency table of gender, age group, work status,
education, and residence type

Gender Percent Age Percent

Female 66.11 30 and below 8.6

Male 33.89 31to35 2147

Total 100 361040 30.7
41t049 3297
50 and above 6.26
Total 100

Work status Percent  Education level Percent

Not working now 22.07 Below secondary 8.81

Working part-time 7.81 Secondary 1748

Working full-time 70.12 Post-secondary (A levels 3333
and poly diploma)

Total 100 Bachelor and postgraduate  40.38
Total 100

Residence type Percent

HDB 1-room to 3-room 21.28

HDB 4- to 5-room 72.03

Private apartment, 6.68

condo or landed

property

Total 100

N =1488. HDB refers to the homes built by the Housing & Development Board
(HDB) of Singapore
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available in Table 1 which presents the frequencies of
gender, age group, work status, housing type (as a proxy
for social class), and education.

Measures

Social support. To measure social support, Sarason
and colleagues used a six-item index that operational-
izes social support by counting the number of support
sources [10]. Participants are asked to list the people
whom they counted on to help them. A higher score
indicated greater perceived availability of social support.
Procidano and Heller employed a list of dichotomous
items to count the number of support sources (e.g., My
friends are good at helping me solve problems; 1=yes,
and 0=No) [55]. Zimet and colleagues proposed a
multi-dimensional scale that includes support from fam-
ily, friends, and significant others (e.g., “My family really
tries to help me’, “I can talk about my problems with my
friends”, “There is a special person who is around when
I am in need’, etc.) [56]. Building on the measurements
developed in the above-mentioned studies, we employed
five dichotomous items to measure the number of avail-
able support sources (see Table 2). Besides the two items
on support from family and friends (e.g., “Do you have
family members / close friends whom you trust to discuss
childcare matters with?”), we also adapted Zimet and

Table 2 Measurement scale of social support, health knowledge, and health practices

Variables Min Max Mean/percentage
of positive
response

Social support [55, 56, 59]

Do you know where to look for information on child nutrition and well-being? 0 1 80.4%

Do you have family members whom you trust to discuss childcare matters? 0 1 88.8%

Do you have close friends whom you trust to discuss childcare matters? 0 1 78.9%

Are you able to seek advice from a doctor, when you need to? 0 1 90%

Are you able to seek advice from other health care providers like a nurse or dietitian, when you need to? 0 1 79.4%

Health knowledge [57, 58]

BMI knowledge

Do you know how obesity is measured? 1 66.8%
Do you know what is BMI? 1 87.3%
Will you be able to tell if your child is obese by checking your child’s height and weight? 1 58.7%

Nutrition knowledge (of weight management)

I have a good knowledge of what constitutes a healthy nutritious diet for children 1 4 3.02
I know what my children should consume 1 4 2.96
Children should eat home-cooked meals instead of food bought from outside 1 4 331
| do not understand the details printed on nutrition labels (reversed) 1 4 2.89
| read the nutrition labels on the food products 1 4 293
I know how to help my child stay within the acceptable weight range 1 4 3.05

Health practice

How often do your children exercise? 1 5 264

How often do your children eat out at a fast food restaurant? (reversed) 1 5 3.05
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colleagues’ scale items of the support for significant other
and created three new items: “Are you able to seek help
from a doctor, when you need to?” and “Are you able to
seek help from other health care providers like a nurse or
dietitian, when you need to?” Further, we include another
item to capture parents’ general ability to look for help:
“Do you know where to look for information on child
nutrition and well-being?”. All indicators have a dichot-
omous outcome (1=Yes and 0=No). The number of
‘“Yes’ answers is accumulated to create an index of social
support.

Obesity-related health knowledge. The present study
assesses two aspects of health knowledge: knowledge on
what constitutes obesity (e.g., knowledge of BMI) and
knowledge on nutrition (e.g., what constitutes a healthy
diet). Although many scales have been developed to
measure disease-related knowledge, few studies address
the measurement of knowledge about bodyweight man-
agement (e.g., knowledge of BMI and healthy diet). One
study assessed nutrition knowledge by four items (e.g.,
Knowledge of recommended fruit servings a person
should eat each day) [57]. Carter et al. measured patients’
cancer knowledge using a seven-item scale (e.g., “Do you
know what breast cancer is?” “Do you know what a mam-
mogram is?” [58]. Building on Carter and colleagues’
work, we assess BMI knowledge with three items (e.g.,
“Do you know how obesity is measured?’, “Do you know
what is BMI?’, and “Will you be able to tell if your child is
obese by checking your child’s height and weight?”). For
knowledge of nutrition, we constructed six Likert scale
instruments that captured respondents’ understanding of
what constitutes a healthy diet and their confidence that
they could provide for the nutritional needs of their chil-
dren (see Table 2).

Obesity-related health practice. We use two items to
capture weight management practices: “How often do
your children exercise?” and “How often do your chil-
dren eat out at a fast food restaurant?” Both items were
rated by five-point-Likert scale items (from 1="Rarely or
never’ to 5="Daily’). These items capture the frequency
of health practices, which is the main weight control
practice for children, and manifest both parents’ and chil-
dren’s proactive role in weight management.

Control variables. To improve the robustness of the
structural equation model, we include several control var-
iables in the analysis. Parents’ social-economic status has
been shown to play a significant influence on parenting
practice and children’s participation in physical activities
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and eating [60, 61]. Therefore, we controlled the follow-
ing social class and background factors in our model:
gender, age, education (1=below secondary; 4=degree
or above), employment status (1 =not working; 2=work-
ing part-time; 3 =working full-time), and residence type
(1=one-room to three-room HDB; 2=four-room or
five-room HDB; 3 =private apartment, condominium or
landed house). Recent studies also reported that fathers
and mothers may have different perceptions about par-
enting, and fathers’ involvement in child-rearing is
important for children’s health practice [62, 63]. These
factors were also controlled for. Father/mother involve-
ment was measured by asking whether mostly father/
mother does the five types of household tasks (e.g., plan-
ning meals, feeding children, watching over child nutri-
tion, cooking, and ensuring sufficient physical exercise;
1=Yes and 0=No).

Analysis

The primary aim of the present study is to examine the
mediating effects of health knowledge on the relation-
ship between social support and health practice. We use
structural equation modeling (SEM) via Stata 15.0 to
conduct mediation analysis.

Descriptive analysis. Before SEM, we conducted
descriptive analysis and correlation analysis to prelimi-
narily describe our variables and their relationships. We
also used a series of tests to examine the reliability and
validity of our measurements. We first examine the reli-
ability of each measurement using ordinal alpha as all
the scale items are ordinal and non-normally distrib-
uted [64]. An alpha coefficient of 0.70 or higher is usually
considered as a cutoff point for good internal consist-
ency but a value between 0.50 and 0.60 is still acceptable
for preliminary studies in social sciences, especially for
scales with a limited number of items [65—-69]. We then
exmined composite reliability (CR) and average variance
extracted (AVE). CR values ranges from 0.70 to 0.80. and
AVE ranges from 0.40 to 0.60. According to Forrell and
Lacker [70], AVE values below 0.50 are acceptable if CR
is above 0.7. Regarding the diagnosis of convergent and
discriminant validity, we followed the methods by Cour-
voisier et al. and Wingenfeld et al. [71, 72]. It is deemed
adequate if within-scale item-to-total correlations are
greater than between-scale item-to-total correlations.

Structural equation modeling (SEM). To test the medi-
ating effects of BMI and nutrition knowledge in the rela-
tionship between parental social support and children’s
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health practice, structural equation modeling (SEM)
via Stata 15.0 was employed. Comparing to traditional
mediation analysis through step-by-step regression, SEM
has many advantages, especially when models include
latent variables and more than one mediator [73]. The
SEM package with Stata can directly estimate the indi-
rect effects (mediating effects) of the main predictor
which makes the mediation test much easier. SEM also
can produce model fit information about the consistency
between the data and the hypothesized model.

We used multiple goodness-of-fit indices to assess the
model fit [74]: root means squared error of approxima-
tion (RMSEA), standardized root means squared resid-
ual (SRMR), comparative fit index (CFI), and chi-square
to the degree of freedom ratio (x2/df). Values smaller
than 0.1 for RMSEA indicate acceptable fit, and values
between 0.05 and 0.08 indicate a good fit [75]. Values less
than 0.08 for SRMR show a good fit [76]. Values of CFI
greater than 0.90 indicate adequate fit [77]. Scholars also
suggested that a value of SBx2/df lower than 3 indicates a
good fit [78].

We build two SEM models for comparison purposes.
Model 1 (see Fig. 2) contains the predictor (social sup-
port), dependent variable (health practice), and two
mediators (BMI and Nutrition knowledge). In Model
2 (see Fig. 3), we add additional control variables (e.g.,
age, gender, education, work status, and mother/father
involvement.

Results

Descriptive analysis

The results in Table 3 show that respondents have a mod-
erate level of knowledge about BMI and nutrition — out
of the 3 questions asked on awareness of what BMI meas-
ures, most were able to respond affirmative to 2 out of 3
indicators. On average, children exercise less than once
a week, with the mean falling just below the average of

Table 3 Descriptive statistics and correlation
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once a week (mean=2.94). Correlations between the
dependent variable and key independent variables range
from 0.09 to 0.22, thus assuring that there are no issues
with collinearity between variables in the model. Nutri-
tion knowledge is positively associated with children’s
health practices (r=0.22). Social support is found to have
significant positive associations with social support and
health knowledge. Gender, age, and education level were
included as control variables.

Table 3 also shows that ordinal alpha ranges from
0.64 to 0.86 for the four scales, demonstrating accept-
able internal reliability of each measurement. CR values
ranges from 0.68 to 0.80. and AVE ranges from 0.41 to
0.58. Results of AVE also support our measurement tools’
convergent validity. The convergent and discriminant
validity were supported by correlation analysis in Appen-
dix Table 5 showing that within-scale item-to-total cor-
relations are stronger than between-scale item-to-total
correlations.

Structural equation modeling (SEM)

Results of Model 1 and 2 are shown in Figs. 2 and 3
respectively. Results for Model 1 show a good model
fit (see Table 4): x2/df=69.11/30<3, RMSEA =0.039;
CFI1=0.958; SRMR =0.033. All predictors explain 9.02%
of the variance in health practice. All the path coeffi-
cients through mediators are significant (p <0.1). Results
of Model 1 (see Fig. 2) also show that 76.85% of the total
effects of social support on health practice are mediated
by BMI and nutrition knowledge: Total effect=0.108
(p=0.008), indirect effect=0.083 (p=0.000), and direct
effect=0.025 (p=0.575).

Estimation of Model 2 (Fig. 3) shows a satisfac-
tory model fit (see Table 4): x2/df=154.08/80<3,
RMSEA =0.038, CFI=0.904, and SRMR=0.037. All
predictors explain 20.20% of the variance in health
practice. All the path coefficients through mediators

Variable Mean sD Min Max Ordinal a CR AVE 1 2 3 4

1. Health practice 2.94 113 1 5 0.64 0.71 0.58 -

2. BMI knowledge 222 0.89 0 3 0.72 0.68 0.53 0.09 -

3. Nutrition knowledge 3.05 037 1.67 4 0.70 0.80 0.50 0.22 0.09 -

4. Social Support 4.20 1.21 0 5 0.86 0.79 0.41 0.11 0.17 0.16 -

5. Gender - - 0 1 - —0.04 —0.06 —-0.11 —0.04
6. Age group - - 1 5 - 0.06 0.001 —0.03 -0.10
7. Education - - 1 4 - 0.11 0.21 0.07 0.15
8. Work status - - 1 3 - —0.03 0.05 -0.13 0.001
9. Residence type - - 1 3 - 0.01 0.11 —0.01 0.03
11. Mother's involvement 244 1.81 0 5 - 0.04 0.002 0.10 —0.06
12. Father’s involvement 040 1.01 0 5 - 0.01 —0.07 —-0.03 —0.07

N=1484. Bold coefficients: p < 0.05. AVE Average variance extracted. CR Composite reliability
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Fig.2 SEM model 1 testing the mediating effects of health knowledge on the relationship between social support and children’s health practice

Table 4 Descriptive measures of the model fit

Model fit indices Criteria Obtained value

Model 1 Model 2
x/df <3.00 2.30 193
Root means squared error of approximation (RMSEA) <0.10 0.039 0.038
Comparative fit index (CFI) >.90 0.958 0.904
Standardized root means squared residual (SRMR) <0.08 0.033 0.037

are significant (p <0.1). Most control variables are not
significant except age (f=- 0.081, p=0.06), father
involvement (5=0.088, p=0.07), and residence type
(8=- 0.074, p=0.09). The total effect of social support
is 0.081 (p=0.071), the indirect effect through BMI
knowledge and nutrition knowledge is 0.081 (p =0.007),
and its direct effect is not significant (p>0.1). This
demonstrates that the two types of health knowledge
have full mediation effects on the relationship between
social support and children’s health practice.

Since Model 2 explains more variance in the depend-
ent variables, we use the results from Model 2 for
further reference. According to estimation results
from Model 2, all the path coefficients are significant
(p<0.001) except the direct path between social sup-
port and health practice. Therefore, Hypothesis H2
and H3 are supported. We can also conclude that the
mediating effects of BMI and nutrition knowledge on
the relationship between parental social support and

children’s health practice are supported (Hypothesis
H4 is supported). Although the direct path between
social support and health practice is not significant due
to the full mediation effects (100%), the total effects of
social support on health practice in both Model 1 and
2 are significant (p =0.008 and p=0.071). This means
that the relationship between social support and health
practice is significant and positive when mediators are
not included in the model. Thus, Hypothesis H1 is sup-
ported (Fig. 3).

Discussion

Summary of findings

Using structural equation modeling on a representative
sample of Singaporean households with children aged
14 or younger, we found that parents’ social support and
health knowledge significantly associate with children’s
participation in weight management practices (e.g., phys-
ical exercises). More importantly, our results support that
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parents’ health knowledge serves a mediating role in the
relationship between parents’ social support and chil-
dren’s health practices in weight management. Specifi-
cally, there is a significant positive relationship between
parents’ social support and health knowledge, thus sug-
gesting that parents draw pro-health information from
their social support network. Further, it is noted that
the direct effect of social support of parents on chil-
dren’s health practices is not significant after the media-
tion effects of health knowledge are considered, which
suggests the full mediation effects of health knowledge.
These findings contextualize the relationship between
social support and health outcomes and advance our the-
oretical appreciation of the impact of social support as an
essential resource. The empirical distillation of the medi-
ation effects advised how pro-health information can be
effectively disseminated and will have helpful in framing
public health initiatives.

Theoretical contributions

Three theoretical contributions are noteworthy. First, the
present study complements existing knowledge on social
determinants (e.g., parents’ social support and health
knowledge) of childhood obesity, that there is a direct
and positive link between social support and health-
related behaviors or outcomes [11, 12]. Our model shows
that social support from an individual’s networks does
not always necessarily impact pro-health behaviors. As

with all peer influence, the normative behaviors of peers
vary, as do their credibility as resource persons for health
information.

Second, the current study tests a mediation model that
bridges social support theories, health knowledge litera-
ture, and childhood obesity research. Our findings pro-
vide empirical evidence for how children’s health practice
is influenced by parents’ social support and health knowl-
edge. The mediating role of health knowledge in the
relationship between social support and health practice
was supported, which responded to the doubt about why
inconsistent findings on the relationship between social
support and health practice exist [11-15, 39, 51]. The
SEM model demonstrates that while both parents’ BMI
and nutrition knowledge fully mediates the relationship
between parents’ social support and children’s health
practices, compared to BMI knowledge, parents’ nutri-
tion knowledge plays a stronger role.

Finally, this is one of the few studies on the effects of
social support on health behavior conducted on an afflu-
ent and multi-cultural Southeast Asian population.
Although obesity is not traditionally considered a big
problem in Asian countries, the growing prevalence of
obesity rates attracts increasing attention from research-
ers and policymakers. Our findings thus contribute to
existing knowledge by grounding it within an Asian
context.
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Policy values

The findings clarify how pro-health information can
be more effectively disseminated to the general pub-
lic. Health promotion and obesity prevention programs
should target participants’ social support networks. Pub-
lic health messages that are too broad-based and tar-
geted at a general audience dissipate without impacting
their target audience. In addition to focusing on parents
with young children, our research suggests that another
important avenue for disseminating pro-health messages
through social support networks, perhaps with simple tag
lines like “share this information with a parent of young
children”. Against the backdrop of the persistent COVID-
19 pandemic, public health educators or governments
can be better informed by this study how to guarantee a
successful vaccination campaign.

Concurrently, an effort to evolve a network of public
health champions in the community may be an effective
way of disseminating pro-health information and advi-
sories. These champions can be positioned as support
resources to partner parents in their childrearing endeav-
ors. In parenting talks and community education events,
invited parents can bring a friend so that information
disseminated can reach a larger audience. Such interven-
tions will encourage the provision of social support from
sources with higher levels of health knowledge.

One highlight from our study alerted us to the lack of
understanding on how the BMI is derived and what it
can be used for, and how to make sense of food nutri-
tion labels to support their children’s well-being. This is
a reminder that while we have made many advances in
pushing out tests and procedures to push out nutrition
and health information, for these to impact health prac-
tice, we have to invest in educating the lay public on how
to render relevance to such information in their everyday
practice.

Limitations and future research directions

Limitations appear in the present study. Our study is
based on an analysis of cross-sectional data, which
may limit the validity of our results and interpretation.
Researchers elsewhere suggest the use of longitudinal
rather than cross-sectional data to establish the inference
of causality and mediation models [79]. Due to limited
resources, the present study was also only able to col-
lect data from parents to test our hypotheses. Informa-
tion from the child’s position is absent. Future studies
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may consider a longitudinal research design and collect
data based on a parent—child dyad approach. Further,
the findings presented in this paper are a small section
taken from a more extensive study on sociocultural envi-
ronmental effects on childhood obesity, and have only
limited instruments to measure for health practice and
health knowledge. Although we believe that our results
based on the current measurement scales are still trust-
worthy, there is a need to improve the validity and reli-
ability of the scales. Future studies should include more
detailed instruments to capture these constructs holis-
tically. For example, the health knowledge should be
expanded to include awareness of risk factors of child-
hood obesity on adult chronic diseases morbidity. Health
practice scale should include more information about
children’ physical activities and diet management. While
this paper demonstrated the effect of access to social sup-
port on health knowledge, future research should elabo-
rate on the more complex effects of social support on
other aspects of pro-health behaviors.

Conclusion

The present study aimed to investigate the joint influ-
ence of parents’ social support and health knowledge
on children’s health practice. Results from our analysis
on a nationally representative sample from Singapore
support the view that parents’ obesity-related health
knowledge has a mediating effect on the relationship
between parents’ social support and children’s obesity-
related health practice. This indicates that the influence
that social support has on health practice is heterogene-
ous — while parents’ social support has a positive effect
on children’s body weight management practices when
social support could enhance obesity-related health
knowledge, this is not the case when there is a lack of
health knowledge embedded in parents’ social support.
This study highlighted the family environmental factors
of children’s health from the perspective of social support
theories, health knowledge literature, and childhood obe-
sity research. Future studies should adopt a longitudinal
research design and include more comprehensive instru-
ments to measure the constructs of social support, obe-
sity-related health knowledge, and obesity-related health
practices.

Appendix
See Table 5
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