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   ABSTRACT 
 

Background: Childhood overweight and obe-
sity is one of the most serious public health 
challenges of the 21st century. Overweight and 
obesity are one side of the double burden of 
malnutrition because more than 1.9 billion 
people are overweight and of that number more 
than 650 million are obese. Meanwhile, for 
children aged 5-19 years, more than 340 
million children are overweight and obese. One 
category of intervention to prevent overweight / 
obesity in children who have developed rapidly 
in recent years is family-based intervention. 
This study aims to estimate the magnitude of 
the effect of family-based intervention on 
overweight / obesity based on the results of a 
number of previous studies. 
Subjects and Method: This was a systematic 
study and meta-analysis carried out by follow-
ing the PRISMA flow diagram. The process of 
searching for articles through a journal data-
base which includes: Google Scholar, PubMed, 
ScienceDirect and SpingerLink by selecting 
articles published in 2005-2020. Keywords 
used include: “family-based intervention” OR 
“family-based program” OR “family-based 
treatment” OR “family-based” OR “home-based 
intervention” OR “household based interven-
tion” AND “children overweight OR "childhood 
overwight" AND "pediatric obesity" OR "child-
ren obesity" OR "children obese" OR "child-
hood obesity" OR "childhood obese" AND RCT 
OR "randomized controlled trial" OR "cluster-

randomized controlled trial". The inclusion 
criteria were a full paper article with a rando-
mized controlled trial (RCT) study design, the 
article used English, the study subjects were 
overweight / obese children (aged 5-19 years) 
and the intervention given was family-based 
intervention. Articles that meet the require-
ments are analyzed using the Review Manger 
5.3 application.  
Results: A total of 11 articles reviewed in this 
meta-analysis study came from Malaysia, the 
United States, Australia, England, Spain, 
Denmark and Sweden. Meta-analysis of 11 
articles with a randomized controlled trial 
(RCT) study design showed that family-based 
intervention had an effect on reducing 
children's body mass index but it was not statis-
tically significant (Standarized Mean Diffe-
rence= -0.46; 95% CI -1.05 to 0.13 p= 0.130). 
Conclusion: Family-based intervention 
reduces body mass index for overweight / obese 
children. 
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BACKGROUND 

Overweight and obesity in childhood is one 

of the most serious public health challenges 

of the 21st century (WHO, 2016). Over-

weight and obesity are part of the double 

burden of malnutrition, and today more 
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people are obese than underweight in every 

region except sub-Saharan Africa and Asia. 

Once considered a problem only in high-

income countries, overweight and obesity 

are now increasing dramatically in low- and 

middle-income countries, especially in 

urban environments. Most of the children 

who are overweight and obese live in deve-

loping countries, where the increase is 30% 

higher than in developed countries (WHO, 

2020). 

In 2016, more than 1.9 billion people 

were overweight and of that number more 

than 650 million were obese. Meanwhile, in 

children aged 5-19 years, more than 340 

million children are also overweight and 

obese in 2016. In 2019, 38 million children 

under 5 years are also overweight and 

obese. This then became a serious concern 

of the World Health Organization (WHO) 

so that it declared obesity a global epidemic 

(WHO, 2020). 

Overweight and obesity are abnormal 

or excessive accumulation of fat in the body 

that can pose a risk to health. Someone is 

said to be overweight if the body mass 

index (BMI) ranges from 25-29.9 kg / m2, 

while someone is said to be obese if the 

BMI> 30 kg / m2 (WHO, 2020). 

The increase in obesity rates has also 

led to a drastic increase in the incidence of 

obesity-related diseases in adults, such as 

type 2 diabetes mellitus, cardiovascular 

disease, obstructive sleep apnea, and 

mental disorders in children (Kuhle et al., 

2011). Children who are obese are more 

likely to experience body dissatisfaction 

problems, depressive symptoms, impaired 

social relationships, obesity-related stigma 

and decreased quality of life related to 

health (Wal et al., 2011). 

Data released by the NCD Risk Factor 

Collaboration in 2017 in Martin et al., 2018, 

as many as 50 million girls and 74 million 

boys aged 5-19 years were identified as 

obese. In the United States in 2014, the 

prevalence of obesity in children and ado-

lescents (BMI> 95th percentile) was 9.4% 

(ages 2 to 5 years), 17.4% (ages 6 to 11 

years) and 20.6% (ages 12 to 19 years. ) 

(Ogden, 2016 in Martin et al., 2018). In 

Canada, 8.5% of children aged 5-9 years 

and 12.9% of 10-14 years are obese (Davi-

son et al., 2013). In the same age group, the 

rates of overweight were 15.4% (5-9 years) 

and 23.0% (10-14 years) (Rao et al., 2016). 

Meanwhile, in 2016 the United 

Nations International Children's Emergen-

cy Fund (UNICEF) also released data on 

the prevalence of obesity in children in the 

Association of Southeast Asian Nations 

(ASEAN) countries, namely: Indonesia 

12%, Thailand 11%, Brunei 8%, Malaysia 

7%, Philippines 5%, Vietnam 4%, Myanmar 

3%, Cambodia 2% and Lao PDR 2%. The 

number of children who are predicted to be 

obese in 2025 is 206 million and in 2030 to 

254 million (WOF, 2019). In Indonesia, it is 

predicted that children who are obese in 

2030 are 17.7% (WOF, 2019). 

One category of intervention to pre-

vent obesity in children who have develop-

ed rapidly in recent years is family-based 

intervention (Ash et al., 2017). Family-

based weight management interventions 

are the main approach to achieving weight 

control in children and adolescents. 

Families or parents encourage children to 

make behavior changes that focus on 

children's eating patterns and activity beha-

viors and also focus on providing a suppor-

tive environment for making lifestyle modi-

fications in the home environment (Liu et 

al., 2019). 

Diet is the most important behavior 

that can affect the state of nutrition. Good 

nutrition makes a normal or healthy body 

weight, the body is not susceptible to 

infection, increases work productivity and 

is protected from chronic disease and 
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premature death (Ministry of Health, 

2014). Physical activity is any movement of 

the body produced by skeletal muscles that 

requires energy expenditure. Lack of phy-

sical activity can lead to overweight/ obe-

sity, non-communicable disease, and mus-

culoskeletal disorders (WHO, 2020). 

Sedentary lifestyle is the habit of someone 

who does not do much physical activity or 

does not do much movement (Costigan et 

al., 2013). Sedentary behavior such as the 

use of electronic devices (TV, laptop, video-

games) in children's rooms is very common 

in sophisticated times like now and this can 

be associated with health risks in children 

(Ferrari et al., 2015). 

Meta-analysis is an epidemiological 

study that combines and combines statisti-

cally the results of a number of independent 

primary studies that are considered combi-

nable, which tests the same hypothesis in 

the same way, so that finally a quantitative 

overview is obtained. . Meta analysis is also 

an inseparable part of a systematic study 

because no meta-analysis is carried out 

without systematically reviewing various 

studies which summarize their findings 

quantitatively (Murti, 2018). 

Based on this background, a compre-

hensive study of various primary studies is 

needed on the effect of family-based inter-

vention on overweight/ obesity in children. 

The data obtained will be analyzed using a 

systematic review and meta-analysis by 

conducting a synthesis of the results of 

studies conducted to reduce bias. 

 

SUBJECTS AND METHOD 
1. Study Design 

This was a systematic review and meta ana-

lysis. The articles used in this study were 

obtained from several databases including 

Google Scholar, Pub-Med, Science Direct 

and SpingerLink. Keywords for searching 

articles are as follows: “family-based inter-

vention” OR “family-based program” OR 

“family-based treatment” OR “family-

based” OR “home-based intervention” OR 

“household based intervention” AND “ 

children overweight "OR" childhood over-

wight "AND" pediatric obesity "OR" child-

ren obesity "OR" children obese "OR" child-

hood obesity "OR" childhood obese "AND 

RCT OR" randomized controlled trial "OR" 

cluster-randomized controlled trial ". 

2. Inclusion Criteria  

The inclusion criteria for articles that can 

be reviewed are full paper articles with a 

Randomized Controlled Trial (RCT) study 

design, articles in English, research subjects 

are overweight/ obese children aged 5-19 

years when given intervention, the size of 

the relationship used is Mean SD and the 

intervention given was family-based inter-

vention (diet, physical activity and seden-

tary behavior or a combination thereof). 

3. Exclusion Criteria 

The articles published in this study are 

articles that have been carried out by meta-

analysis. Articles published in addition to 

using English. Articles with intervention 

not family-based intervention. 

4. Operational Definition of Variables 

The article search was carried out by consi-

dering the eligibility criteria defined using 

the PICO model. The population in the 

study was overweight / obese children aged 

5-19 years. Intervention: family-based 

intervention (diet, physical activity and 

sedentary behavior or a combination). 

Comparison: not family-based intervention 

and overweight / obesity outcome. 

Family-based intervention is a program 

or strategy in the form of diet, physical 

activity and sedentary behavior or a 

combination thereof carried out by families 

or parents at home to process, control and 

lose weight in children. 

Overweight/ obesity is a medical condi-

tion that describes the accumulation of fat 
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in the body. Over-weight is characterized by 

a body mass index of 25-29.9 kg / m2 while 

obesity is characterized by a body mass 

index> 30 kg / m2. The instruments used 

were a scale and a stadiometer to calculate 

the child's body mass index. 

5. Data Analysis  

Data processing was carried out using the 

Review Manager (RevMan 5.3) by calcula-

ting the effect size and heterogeneity to 

determine the research model that was 

combined and formed the final meta-

analysis result. 

 

RESULTS 
The process of searching for articles by 

searching through the database according 

to PRISMA, the flow diagram can be seen in 

Figure 1. 

Research related to the effect of 

family-based intervention on overweight/ 

obesity in children consisting of 11 articles 

from the initial search process yielded 1239 

articles. It can be seen in Figure 2 that the 

research articles came from 4 continents, 

namely the Asian continent (Malaysia), the 

American continent (United States), the 

Australian continent (Australia) and the 

European continent (England, Spain, Den-

mark and Sweden). Furthermore, in Table 

1, the researcher conducted an assessment 

of the quality of the study. Table 2 shows 

that there are 11 articles of the Randomized 

Controlled Trial (RCT) study as evidence of 

a linkage of the effect of family-based inter-

vention on overweight/ obesity in children. 

Based on the results of the forest plot 

(Figure 3) in the Randdomized Controlled 

Trial (RCT) study, it shows that the family-

based intervention -0.46 units has an effect 

on body mass index (BMI) in children 

compared to not family-based intervention 

and it is statistically insignificant (SMD= -

0.46; 95% CI -1.05 to 0.13 p= 0.130). The 

heterogeneity of the research data shows 

I2= 97% so that the distribution of the data 

is stated to be heterogeneous (random 

effect model). 

The funnel plot (Figure 4) shows a 

publication bias characterized by asym-

metry of the left and right plots, where 

there is 1 plot on the left, 9 plots on the 

right and 1 plot on the line. The left plot has 

a standard error between 0.2 and 0.3 while 

the right plot has a standard error of 0.1 

and 0.3. 

 

DISCUSSION 
This study is a systematic study and meta-

analysis with the theme of the effect of 

family-based intervention on overweight/ 

obesity in children. The independent vari-

able analyzed is family-based intervention. 

The dependent variable studied was 

overweight / obese. 

Estimates of the combined effect of 

family-based intervention on overweight/ 

obesity in children processed using RevMan 

5.3 with the continuous method, this 

method is used to analyze the effect size or 

standardized mean difference in the biva-

riate data of two groups that have been 

controlled for confounding factors by 

means of randomization. 
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Figure 1. PRISMA flow diagram 

 

 
Figure 2. Map of the study area on the effect of family-based 

intervention on overweight / obesity in children

Articles identified through a 
database search (n= 1239) 

Filtered articles (n= 841) 

Full text articles that were 
considered eligible (n = 135) 

Articles included in the 
qualitative synthesis (n = 16) 

Articles included in the 
systematic review and meta-

analysis (n = 11) 

Removes duplicate data (n= 398)  

The article was excluded because (n = 
706) 
1. Title irrelevant = 492 
2. Not RCT = 158 
3. Article not full text = 24 
4. Articles not in English = 32 

Full text article issued with reasons (n 
= 119) 
1. Population mismatch = 54 
2. Incorrect intervention = 21 
3. The article does not list the mean 

SD = 44 

4 studies in 
America 

5 studies in 
Europe 

1 study in 
Asia 

1 study in 
Australia 
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Table 1. Study Quality Assessment 

Checklist Questions 
Publication (Author and Year) 

Ahmad 
et al., 2018 

Backlund 
et al., 2011 

Chen 
et al., 2011 

Crespo 
et al., 2018 

Janicke 
et al., 2019 

Kalarchian 
et al., 2009 

Does this study address a clear research focus? 1 1 1 1 1 1 
Is the Randomized Controlled Trial research method 
suitable for answering research questions? 

1 1 1 1 1 1 

Are there enough subjects in the study to establish 
that the findings were not made by chance? 

1 1 1 1 1 1 

Are subjects randomly allocated to the experimental 
and control groups? If not, could this be biased? 

1 1 1 1 1 1 

Are inclusion / exclusion criteria used? 1 1 1 1 1 1 
Were the two groups comparable at study entry? 1 1 1 1 1 1 
Are objective and unbiased outcome criteria? 1 1 1 1 1 1 
Are objective and validated measurement methods 
used to measure the results? If not, were the results 
scored by someone who did not know the group 
assignment (i.e. was the grading blended)? 

1 0 0 1 1 0 

Is the effect size practically relevant? 1 1 1 1 1 1 
How precise is the estimated effect? Is there a 
confidence interval? 

1 0 1 1 1 0 

Could there be confounding factors that have not 
been taken into account? 

0 0 0 0 0 0 

Are the results applicable to your research? 1 1 1 1 1 1 
Score 11 9 10 11 11 11 

Note: Yes= 1, No=  0 

 

Table 2. Study Quality Assessment (Continued) 

Checklist Questions 
Publication (Author and Year) 

Larsen 
et al., 2016 

Sacher 
et al., 2010 

Serra-paya 
et al., 2015 

Steele 
et al., 2018 

Wake 
et al., 2019 

Does this study address a clear research focus? 1 1 1 1 1 
Is the Randomized Controlled Trial research method suitable for 1 1 1 1 1 

www.thejhpb.com  
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answering research questions? 
Are there enough subjects in the study to establish that the findings 
were not made by chance? 

1 1 1 1 1 

Are subjects randomly allocated to the experimental and control 
groups? If not, could this be biased? 

1 1 1 1 1 

Are inclusion / exclusion criteria used? 1 1 1 1 1 
Were the two groups comparable at study entry? 1 1 1 1 1 
Are objective and unbiased outcome criteria? 1 1 1 1 1 
Are objective and validated measurement methods used to measure 
the results? If not, were the results scored by someone who did not 
know the group assignment (i.e. was the grading blended)? 

1 0 1 0 0 

Is the effect size practically relevant? 1 1 1 1 1 
How precise is the estimated effect? Is there a confidence interval? 1 1 1 0 1 
Could there be confounding factors that have not been taken into 
account? 

0 0 0 0 0 

Are the results applicable to your research? 1 1 1 1 1 
Score 11 10 11 9 10 

Note: Yes= 1, No= 0 

 

Table 3. Descriptions of primary studies included in the meta-analysis 

Authors 
(Year) 

Country Study 
Desig

n 

Sample P 
(Population) 

I 
(Intervention) 

C 
(Comparison) 

O 
(Outcome) 

Ahmad et 
al., (2018) 

Malaysia RCT FBI: 67 
Not FBI: 67 
Total: 134 

Overweight / obese 
children aged 8-11 
years 

The REDUCE 
(REorganise Diet, 
Unnecessary screen time 
and Exercise) 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Backlund et 
al., (2011) 

Swedia RCT FBI: 36 
Not FBI: 35 
Total: 71 

Overweight / obese 
children aged 8-11 
years 

The REDUCE 
(REorganise Diet, 
Unnecessary sCreen time 
and Exercise) 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Chen et al., 
(2011) 

US RCT FBI: 27 
Not FBI: 27 

Overweight / obese 
children aged 12-15 

Knowledge of nutrition, 
diet and physical activity 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 

www.thejhpb.com  
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Total: 54 years / obese children 
Crespo et 
al., (2018) 

US RCT FBI: 149 
Not FBI: 148 
Total: 297 

Overweight / obese 
children aged 5-10 
years 

Diet behavior, physical 
activity and sedentary 
behavior 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Janicke et 
al., (2019) 

US RCT FBI: 88 
Not FBI: 83 
Total: 171 

Overweight / obese 
children aged 8-12 
years 

Diet, physical activity Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Kalarchian 
et al., 
(2009) 

US RCT FBI: 96 
Not FBI: 96 
Total: 192 

Overweight / obese 
children aged 8-12 
years 

Physical activity and 
sedentary behavior 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Larsen et 
al., (2016) 

Denmark RCT FBI: 55 
Not FBI: 51 
Total: 106 

Overweight / obese 
children aged 11-13 
years 

Physical activity and a 
healthy diet 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Sacher et 
al., (2010) 

UK RCT FBI: 66 
Not FBI: 56 
Total: 122 

Overweight / obese 
children aged 8-12 
years 

Mind, Exercise, Nutri-
tion, Do it (MEND) 
Program: Knowledge of 
nutrition and physical 
activity 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Serra-paya  
et al., 
(2015) 

Spain RCT FBI: 54 
Not FBI: 59 
Total: 113 

Overweight / obese 
children aged 6-12 
years 

Nereu Program (physical 
activity and eating habits 
in the family) 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Steele et al., 
(2018) 

UK RCT FBI: 47 
Not FBI: 47 
Total: 94 

Overweight / obese 
children aged 7-17 
years 

Nutrition and physical 
activity 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Wake et al., 
(2019) 

Australia RCT FBI: 132 
Not FBI: 118 
Total: 250 

Overweight / obese 
children aged 5-10 
years 

Nutrition, physical 
activity and sedentary 
behavior 

Not family-based 
intervention 

Changes in Body Mass 
Index (BMI) in overweight 
/ obese children 

Note: 

FBI= family-based intervention 
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Figure 3. Forest plot for the effect of family-based intervention 

against the child's body mass index 

 

 
Figure 4. Funnel plot for the effect of family-based intervention 

against the child's body mass index 

 
The analysis was carried out in a 

study with a randomized controlled trial 

(RCT) study design. The results on the 

forest plot show that family-based interven-

tion affects the body mass index in over-

weight/ obese children by -0.46 units com-

pared to not family-based intervention 

(SMD= -0.46; 95% CI -1.05 to 0.13; p= 

0.130). The heterogeneity of the research 

data shows I2= 97% so that it is stated as 

heterogeneous (random effect model). 

Forest plots can show effect sizes and 

95% confidence intervals or display the 

results of meta-analysis (Makowski et al., 

2019). The funnel plot shows the effect size 

and precision of the effect size and makes it 

possible to evaluate the possibility of publi-

cation bias in the form of a symmetrical 

triangle graphic (Makowski et al., 2019; Li 

et al., 2020). 

This study is in line with Moore et al., 

(2019), family-based interventions in obese 

children did not show a statistically signifi-
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cant change in body mass index. Several 

factors may have contributed to this insig-

nificant finding. It is possible that the lack 

of effect of the interventions tested was due 

to the high baseline body mass index of the 

study subjects (mean: 95.5 percentile), 

suggesting that the weight management 

behaviors taught in the intervention 

required a substantial change in lifestyle 

behavior. As for other factors, the families 

who are the subjects in this study lead 

challenging lives (extremely poor environ-

ment, violence, and economic stress) that 

may interfere with their ability to act based 

on information on healthy lifestyle and 

behavior change techniques that have been 

taught. in intervention. 

In his study, he said that, there are 

several factors that cause changes in body 

mass index in children are not significant, 

among others: (1) education alone is not 

enough to change lifestyle behaviors related 

to weight processing in children; (2) inter-

ventions for low-income, urban living and 

minority families may need to be specially 

adapted to personal characteristics and 

family environment. 

Benestad et al., (2016) showed that 

there was no statistically significant diffe-

rence in children's body mass index 

between the control and intervention 

groups. Interventions that focus on healthy 

diets appear to be insufficient so there will 

need to be more specific calorie restriction 

for future trials. 

Elder et al., (2013) with the aim of 

providing family-based interventions for 

obese children by promoting healthy eating 

and physical activity. The results showed 

that there was no statistically significant 

effect of the intervention on the body mass 

index of post-intervention children, but in 

girls it appeared to have a beneficial effect 

in limiting weight gain whereas boys were 

more likely to lead to weight gain. The 

recommendations given in his study were 

that the interventions should be differen-

tiated according to gender to obtain more 

specific results. 

Although the study by Elder et al., 

(2013) did not show a statistically signifi-

cant change in children's body mass index, 

this study still had a positive effect on dieta-

ry changes in consuming fats and sweeten-

ed drinks, indicating that parents and 

children were in the intervention group  

took some of the recommended actions or 

at least had increased their awareness of 

healthy living behaviors. 

This study is supported by a study by 

Barkin et al., (2018) which states that, 

family-based intervention does not show a 

statistically significant change in the 

children's body mass index. Barkin et al., 

(2018) also said that, more than 350 

randomized controlled trials conducted to 

prevent or treat obesity in childhood, only a 

few showed success in changing body mass 

index. 

In general, no intervention appears to 

be effective in reducing body mass index in 

children. Childhood is a period at high risk 

for the development of obesity, and health 

care professionals have reported increased 

challenges and complexities in caring for 

children with chronic disease compared to 

other age groups (Steinbeck et al., 2008). 

The interrelated social context of children, 

prevention efforts and interventions that 

target existing social networks in the 

family, school, environment, and commu-

nity have the potential to promote sustain-

able and effective weight control behavior 

(Horst et al., 2008). 

From this study it can be concluded 

that, family-based intervention affects the 

body mass index of overweight / obese 

children -0.46 units compared to not 

family-based intervention but it is not 

statistically significant (SMD = -0.46; 95% 
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CI -1.05 to 0.13 p= 0.130). The meta-analy-

sis of 11 articles used a random effect model 

approach with I2= 97%. 
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