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ABSTRAK

Latar belakang: Obesitas pada anak dapat meningkatkan 
berbagai risiko penyakit kronik. Gangguan psikis terkait 
obesitas pada anak meliputi: depresi, cemas, rendah diri, 
gangguan hiperkinetik, dan peningkatan agresivitas. 
Hubungan ini diduga disebabkan oleh ekspresi genetik rentan 
pada individu obes. Penelitian ini bertujuan untuk mengetahui 
hubungan antara obesitas dengan gangguan perilaku dan 
emosi pada anak usia sekolah dasar.

Metode: Penelitian potong lintang dilakukan terhadap 384 
anak di SDN 01 Menteng Jakarta pada bulan Juli-September 
2015. Penelitian dilakukan dengan membandingkan status gizi 
anak dengan menyaring gangguan perilaku dan emosional 
melalui kuesioner 17-item Pediatric Symptom Checklist (PSC-
17). Analisis data dilakukan menggunakan uji kai kuadrat.

Hasil: Prevalensi anak obes di SDN 01 Menteng Jakarta 
mencapai 23,18%, lebih tinggi dibanding prevalensi provinsi 
Jakarta (14%). 8,7% subjek obes, dan 13,6% memiliki gangguan 
perilaku/emosi. 20,0% subjek yang obes memiliki gangguan 
perilaku/emosi. Prevalensi lebih tinggi untuk subskala 
internalisasi. Hal ini konsisten dengan studi lainnya. Hubungan 
antara obesitas pada anak terhadap gangguan perilaku 
secara signifikan bermakna untuk subskala eksternalisasi 
(p=0,036). Diperkirakan hal ini dipengaruhi oleh stigma sosial 
dari peer group. Obesitas pada anak secara statistik tidak 
memiliki hubungan bermakna terhadap subskala internalisasi, 
perhatian, dan skor total PSC-17 (p>0,05). Hal ini menandakan 
adanya faktor lain yang berperan dalam menyebabkan 
gangguan psikis pada anak obes.

Kesimpulan: Secara umum, obesitas tidak berhubungan dengan 
gangguan perilaku dan emosi pada anak, namun berkaitan 
dengan gangguan perilaku/emosi yang bersifat eksternalisasi.

ABSTRACT

Background: Obesity in children can increase the risks of 
various chronic diseases. Mental disorders associated with 
obesity in children include: depression, anxiety, low self-
esteem, hyperkinetic disorders, and increased aggressiveness. 
This relationship is estimated due to vulnerable genetic 
expressions in obese individuals. This study aimed to find 
the association between obesity and behavioral/emotional 
disorder in primary school-aged children.

Methods: This cross-sectional study was conducted on 384 
children at Menteng 1 Elementary School, Jakarta from July 
to September 2015. The study was conducted to find the 
association between the children’s nutritional status and 
behavioral/emotional disorders screened by the 17-item 
Pediatric Symptom Checklist (PSC-17). Chi square analysis 
was applied in this study.

Results: The prevalence of obese children at Menteng 1 
Elementary School, Jakarta reached 23.2%, which is higher than 
Jakarta’s prevalence (14%). 8.7% of the subjects were obese and 
13.6% of them were having behavioral/emotional disorders. 
20.0% of the obese subjects had behavioral/emotional 
disorders. The prevalence was higher for internalizing sub-
scale, which was consistent with other studies. Association 
between obesity and behavioral/emotional disorders was 
significant for externalizing sub-scale (p=0.036). Externalizing 
problems caused by obesity might be affected by the social 
stigma of their peer group. However, obesity in children did not 
have a statistically significant relationship in internalization 
sub-scale, attention, and PSC-17 total score (p>0.05). No 
significant associations towards those sub-scales were thought 
to be influenced by other factors, playing a role in causing 
mental disorders in children.

Conclusion: In general, obesity was not associated with 
behavioral and emotional disorders in children, but 
obesity was related to externalizing behavioral/emotional 
disorders.
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Obesity in children is a pandemic problem, 
commonly found not only in developed countries, 
but also in developing countries.1 In 2013, there 
were 18.8% of children aged five to 12 years in 
Indonesia who were overweight and obese, which 
10.8% of them classified as overweight and 8% 
obese. The highest prevalence was found in Jakarta, 
as many as 30.1% including 14% obese and 16.1% 
overweight.2 The increasing prevalence of obesity 
in children is important to be explored further 
because obesity can increase the risk of various 
chronic diseases both physically and mentally. 
Obesity in children is associated with mental 
illnesses such as: depression, anxiety, low self-
esteem, eating disorders (bulimia), hyperkinetic 
disorders, and increased aggressiveness.3,4

In Jakarta, Harahap et al5 found that there were 
22% obese children with emotional and behavioral 
problems. This study was conducted using the 
17-item Pediatric Symptom Checklist (PSC-17), 
which was as good as the gold standard method 
to screen emotional and behavioral problems 
in children. This was the first study to evaluate 
emotional and behavioral problems in Indonesian 
children, in which the association between obesity 
and emotional/behavioral problems was still not 
well acknowledged.5 Therefore, the purpose of this 
study is to further find the association between 
obesity and behavioral/emotional disorders in 
Indonesian children.

METHODS

A cross-sectional study was conducted from July 
to September 2015 at Menteng 1 Elementary 
School, Jakarta. The protocol of the study has 
been approved by Medical Ethics Committee 
of Universitas Indonesia (No. 583/UN2.F1.D1/
KBK/PDP.01/2015). An amendment of ethical 
clearance for the revision of this study’s title had 
also been approved by the same institution (No. 
828/UN2.F1.D1/KBK/PDP.01/2015). All 384 
students enrolled in the school during the period 
of study were included. The parents were asked to 
fill a written consent of their child’s enrollment in 
this study. All subjects underwent anthropometric 
(height and weight) measurements to determine 
each subject nutritional status based on their 
body mass index (BMI). We supervised each 
data collection using the same tools: one height 
scale (Seca-206) and one weight scale (Seca-704) 

for all subjects to prevent bias. Each subject’s 
height and weight were measured three times, 
and the mean value from those measurements 
was taken into BMI calculation. Both scales were 
calibrated by putting the scales back to zero every 
time before the next subject’s measurements. 
Height measurements were taken by instructing 
the subjects to stand upright with both ankles 
touching the wall behind them, while maintaining 
their heads and eyes straight forward.  

We obtained all of the subjects’ nutritional status 
by plotting each subject’s height and weight to 
the National Center for Health Statistics-Centers 
for Disease Control and Prevention (NCHS-CDC) 
growth charts. BMI was retrieved by dividing 
their weights (kg) by the square of their heights 
(m2). The subjects were classified as obese when 
their BMI using CDC-NCHS (kg/m2) were at the 
95th percentiles and above.6

We then gave the 17-item PSC-17 to 384 subjects 
who had done the measurements. Eighteen 
subjects were excluded because they wrote 
down in the informed consent (given in a bundle 
with the questionnaires) that they did not want 
to participate in this study. Ten subjects did not 
complete all the questions and/or put more 
than two answers in the same question, so their 
questionnaires became invalid and were dropped 
out from the study. In the end, 103 subjects 
completed valid PSC-17 questionnaires, and 
therefore were included in the data analysis. 

Each parent of the subjects completed the PSC-
17 based on their observation toward their 
child’s behavior. This screening tool consists of 
17 items as a short form of PSC, which is divided 
in three sub-scales: internalizing, externalizing, 
and attention. Internalizing subscale covers 
emotional disorders such as depression and 
anxiety, which are screened by these symptoms: 
“feels sad, unhappy”, “feels hopeless”, “is down 
to self”, “seems to be having less fun”, and 
“worries a lot”. Externalizing sub-scale covers 
behavior disorders such as conduct disorder 
and aggressive-disruptive behavior, which are 
screened by these symptoms: “refuses to share”, 
“does not understand other people’s feelings”, 
“fights with other children”, “blames others for 
his/her troubles”, “does not listen to rules”, “teases 
others”, and “takes things that do not belong 
to him/her”. Furthermore, attention sub-scale 
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covers attention deficit-hyperactivity disorder, 
which is screened by following symptoms: 
“fidgety, unable to sit still”, “daydreams too much”, 
“has trouble concentrating”, “acts as if driven by a 
motor”, and “distracted easily”.5 

Parents rated each item based on the frequency of 
“never”, “sometimes”, or “often”. Their responses 
were then scored as 0, 1, or 2, respectively. We 
used the cut off score ≥5 for internalization 
sub-scale, ≥7 for externalization sub-scale, ≥7 
for attention sub-scale, and ≥15 for total score.5 

Gardner et al7 instructed to give the number 
0 on items that were not answered, and the 
questionnaire was still considered valid if there 
was maximal one unanswered item for each 
subscale. This policy was applied in this study. 
Hence, some questionnaires with two answers in 
one question were considered invalid.

The independent variable in this study was 
the nutritional status, whereas the dependent 
variable was the PSC-17 result. We used the chi-
square test to find the association between obesity 
of each subscale (internalizing, externalizing, 
attention), the total score, and the positive PSC-
17 result.

RESULTS

We calculated 384 eligible subjects’ BMI to find 
their nutritional status. Their age ranged from 
six to 12 years, with 199 subjects (51.8%) were 
male. We found that 89 children (23.2%) were 

Characteristics n=384 %
All subjects

Underweight 28 7.3
Normal 223 58.1
Overweight 44 11.5
Obese 89 23.2

Subjects with valid PSC-17 103 26.8
Underweight 4/103 3.9
Normal 70/103 68.0
Overweight 9/103 8.7
Obese 20/103 19.4

Table 1. Subjects’ nutritional status

PSC-17= pediatric symptom checklist-17 PSC-17= pediatric symptom checklist-17

Characteristics
n=103

Total %Male
n=48

Female
n=55

Behavior/emotional 
problems

7 7 14 13.6

Internalization 4 6 10/14 -
Externalization 2 1 3/14 -
Attention 1 4 5/14 -
Total score 4 5 9/14 -

No problems 41 48 86.4

Table 2. PSC-17 results

obese, with composition of 60 (15.6%) males 
and 29 (7.6%) females. Only 103 of 384 subjects 
(26.8%) returned and completed the valid PSC-
17 questionnaires. Twenty children (19.4%) were 
obese, with 14 males and six females (Table 1). 

PSC-17 detected that 14 of 103 (13.6%) children 
had behavioral/emotional problems (table 2). 
Ten children were positive for internalization 
sub-scale, three for externalization sub-scale, and 
five for attention sub-scale. There were also nine 
children who were positive based on total score 
cut off. There were two of 20 obese children with 
behavioral/emotional disorders.

We analyzed the data using the chi-square test 
and found that the association was significant 
between obesity and externalization sub-scale 
(p=0.036). There were no significant association 
(p>0.05) between obesity and internalization 
sub-scale, attention sub-scale, total score, and 
emotional/behavior in general (positive PSC-17 
result) (Table 3).

DISCUSSION

This was the first study in Indonesia to find the 
relationship between obesity and behavioral/
emotional disorder in primary school-aged 
children using PSC-17. The prevalence of obese 
children at Menteng 1 Elementary School, Jakarta 
reached 23.2% (Table 1). This prevalence was 
higher than the prevalence of obese children aged 
5-12 years according to the basic health research 
in 2013 for Jakarta province, which was 14%.2
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The use of PSC-17 is quite fast and easy to 
complete. However, the questionnaire return 
rate was only 34.1%. It was because the study 
method needed the child’s responsibility to bring 
home the questionnaire and return it afterward 
by themselves. From data in table 1, it could be 
concluded that the proportion of the samples with 
valid PSC-17 were still comparable to the school’s 
population; therefore, the low questionnaire 
return rate should not be regarded as a problem.

Based on the screening done by PSC-17, positive 
results were obtained as 13.6% of the total 
sample (Table 2). This was lower compared 
to other studies in Indonesia, which showed 
positive prevalence of 22-29%.5,8 This difference 
was predicted to be caused by different sample 
sizes and data retrieval method. The PSC-17 data 
collection in one study was done using verbal 
interviews to parents instead of self-filled.8

Internalization sub-scale had higher prevalence 
compared with other sub-scales (10 of 14). It 
was consistent with Harahap et al5 (17 of 21) 
and Handayani et al8 (25 of 36). This aligned 
with the theory that internalization disorders 
(i.e. depression, low self-esteem, anxiety) was 
the dominant psychopathology at the age of 

*statistically significant (p<0.05)

Variable
Obesity

p
Yes No

Behavioral/emotional problem
Yes 2 12 0.602
No 18 71

Internalization 
Yes 1 9 0.428
No 19 74

Externalization
Yes 2 1 0.036*
No 18 82

Attention
Yes 2 3 0.233
No 18 80

Total score
Yes 2 7 0.824
No 18 76

Table 3. Association between obesity and behavioral/emo-
tional disorders

6–12 years. At this age, children’s cognitive 
develops self-evaluation and recognition towards 
other people’s judgement. They will be more 
susceptible to feel depressed or anxious because 
they feel themselves not as good as their friends 
or the society’s expectation.9

In general, there was no significant association 
between obesity and behavioral/emotional 
disorders in primary school-aged children (Table 
3). According to other studies, there should 
be a significant association between obesity 
and behavioral/emotional disorders. It was 
associated with changes in gene expression in 
susceptible obese individuals.10-12 However, no 
clear mechanism had been found yet.13 Also, 
epidemiological differences should be considered 
knowing that those studies were not conducted 
in Indonesia, which could influence the genetic 
expression. Moreover, although PSC-17 was 
fast and easy to use, this tool had generally low 
sensitivity (40–60%) to screen behavior/
emotional disorders.7 We recommend to use 
more sensitive tools for further studies.

This study found no significant association for 
internalizing sub-scale (p>0.05). Erickson et al14 
suggests that there was a significant association 
between obesity and depression in third grade 
girls using the Children’s Depression Inventory 
(CDI). This difference was presumably caused 
by the fact that CDI was more sensitive to screen 
depression than PSC-17.14 Anxiety disorders had 
the highest prevalence in school-aged children7,8 
and was higher than depression.7 However, the 
PSC-17 was less sensitive to detect children with 
anxiety disorders because there was only one 
item that refers to anxiety7. Thus, the association 
between obesity and anxiety disorders was 
difficult to assess using this tool.

Moreover, there was a significant association 
between obesity and externalizing disorders 
(p=0.036). This was consistent with Zeller et al15 
which studied children aged 8–16 years and found 
the association between obesity and aggressive-
disruptive disorders. It is suggested that people 
will tend to judge a group of obese individuals 
with aggressive-disruptive behavior (p=0.03).15 
The social stigma of peer group was probably 
related to an increase in aggressive-disruptive 
behavior. Halfon et al4 also noted a statistically 
significant association between obesity and 
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conduct disorders including defiant disorders 
(p<0.001) in children aged 10–17 years.4

Studies in the US and Germany suggested that 
there was a significant association between 
obesity and attention deficit-hyperactivity 
disorder (ADHD) (p<0.05).16,17 However, it was 
not clearly known whether obesity caused ADHD 
or otherwise. One theory suggested that obesity 
was a result of increased appetite caused by 
stimulant consumption for ADHD treatment.16,18 
Another theory suggested that there was a 
similar neurological dysfunction in obesity and 
ADHD.18 The difference in this study compared to 
other studies were likely due to the sensitivity of 
PSC-17, which was not adequate for diagnosing 
ADHD.7

Obesity also has no significant relationship with 
the results of the PSC-17 total score (p=0.824). 
There was no research data that specifically 
addressed this topic. Serrano-Gonzalez et al. 
suggested a positive association between high 
levels of non-HDL cholesterol to high PSC scores 
(p=0.02).19 However, our study showed different 
results because we used PSC-17 instead of PSC-
35, which had more items than PSC-17, as in 
the previous studies. In addition, sensitivity of 
the PSC-17 based on cut-off 15 points for total 
score was only 42%. It means that the positive 
results of PSC-17 only detected 42% of the total 
population truly having behavioral/emotional 
disorder compared to gold standard.7 Thus, the 
insignificant association in this study could be 
ignored.

This study was limited by no control towards 
whether the parents filled the PSC-17 based 
on their child real behavior or not because we 
found that there were a lot of parents who filled 
the questionnaire as “never” for all items, which 
could not be consistent with their children 
true behaviors. We thought that the society in 
Indonesia still thinks that mental disorder is 
something to be ashamed of, so they would not 
truly fill the form to find out the truth. Cross-
sectional method in this study also limited us to 
evaluate the duration of obesity a child had until 
the onset of behavioral/emotional disorders. 
Therefore, no association between obesity and 
behavioral/emotional disorders was caused 
by the possibility that the subjects had not yet 
built up significant symptoms to be detected as 

a disorder by PSC-17 because most of mental 
illnesses are chronic diseases. To assess this topic, 
further research should be done with the cohort 
method and using more sensitive screening tools 
for detecting mental disorders in children.

In conclusion, there was no significant association 
between obesity and behavioral/emotional 
disorders in primary school-aged children. 
However, there was a significant association 
between obesity and behavioral/emotional 
disorders in primary school-aged children for 
externalizing sub-scale.
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