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Abstract
Background Obesity can result in emotional and behavior 
problems in school-age children. Child Behavior Checklist 
(CBCL) is a standard instrument for evaluating behavior pro-
blems, however it is considered not practical. The 17-item Pediat-
ric Symptom Checklist (PSC-17) is a more simple instrument but 
its diagnostic value has never been evaluated in obese children. 
Objectives To evaluate the diagnostic value of PSC-17 compared 
to CBCL as the gold standard.
Methods This cross-sectional study was done in May - June 2009. 
Children aged 6-12 years with obesity were included. Parents filled the 
CBCL and PSC-17 questionnaires. Sensitivity, specificity, predictive 
values, and likelihood ratios were calculated for PSC-17.
Results Most subjects aged 6-9 years (83%). Boys out numbered 
girls. Emotional and behavior problems detected by CBCL and 
PSC-17 were identified in 28% and 22% subjects, respectively. The 
most common problem was internalization (withdrawal, somatic 
complaints, anxiety/depression). The PSC-17 had sensitivity and 
specificity of 69.2% and 95.6% respectively. Positive and negative 
predictive values were 85.7% and 89%, whereas positive and 
negative likelihood ratios were 15.7 and 0.32.
Conclusions The prevalence of emotional and behavior problems 
detected using CBCL and PSC-17 in obese children was 28% and 
22%, respectively. The PSC-17 has moderate sensitivity to screen 
emotional and behavior problem in obese children.[Paediatr 
Indones. 2010;50:42-8].
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Obesity is a pandemic, with more than 
a billion people affected worldwide.1 

Data from The International Obesity 
Task Force (IOTF) indicated that 22 

million of the world’s children under 5 years of age 
are overweight or obese.2 In Indonesia, as well as 
worldwide, there has been an increase in the number 
of obese children.3 Susanti reported that in 2007, 
15.3% of school-age children in five districs in Jakarta 
were obese.4

Obesity has physical and psychosocial impacts, 
which can influence the growth and development.5  

There is growing evidences addressing the psycho
logical impact of obesity, especially among school-
age children.5-7 Previous studies indicated that the 
process of stigmatization could explain an associa-
tion betweeen obesity with psychological disorders. 
A stigmatized person possesses some attribute or 
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characteristic that conveys a social identity that 
is devalued in some particular context.6-7 Obesity 
that is not treated early will result in psychological 
distress in relationships with peers, parents, and 
teachers; emotional distress manifested as low self 
esteem, aggressive behavior, suicide, promiscuity, drug 
and alcohol abuse; and unhealthy behavior such as 
extreme dieting, skipping meals, and prolonged TV 
watching.8

The CBCL has been widely used as a standard 
measure of emotional and behavior problem in chil-
dren, including those with obesity.9 Other screening 
tool is the 17-items Pediatric Symptom Checklist 
(PSC-17), designed spesifically for use by pediatrician 
to screen for mental health problems in children. The 
PSC-17 is short, easy to use, and practical. However, to 
our knowledge, there has been no study evaluating the 
diagnostic value of PSC-17 in childhood obesity.9-10 

Research of psychosocial impact of childhood obesity 
in Indonesia is limited. The purpose of this study was 
to evaluate the diagnostic value of PSC-17 compared 
to CBCL as the gold standard.

Methods

This was a cross-sectional study  conducted in May-
June 2009 at the Menteng 01 elementary school, 
Jakarta. Children aged 6-12 years old with obesity as 
defined by body mass index above the 95th percentile 
were included. 

Each parent of the obese children completed a 
demographic questionnaire, the CBCL, and the PSC-
17. Information gathered included child sex and age, 
parental education, family income, family size, history 
of parental mental illness, and parental divorce. The 
CBCL consisted of 118 items that described specific 
emotional and behavioral problems. Parents rated 
their children for how true each item was at that 
time or within the past 6 months  using the following 
scale: 0, not true; 1, somewhat or sometimes true; 2, 
very true or often true. A syndrome score is the sum 
of scores on all items included in the syndrome scale 
as defined by Achenbach.9 The following syndromes 
were analyzed: withdrawn, somatic complaints, 
anxious/depressed, which form the internalizing 
group; social problems, thought problems, and 
attention problems, which are not part of either the 

internalizing or externalizing grouping; and delinquent 
behavior and aggressive behavior, which form the 
externalizing group.  Raw scores were converted to 
normalized T scores. T scores of 60 or higher were 
within the clinical referral range. 

The PSC-17 was a 1-page, parent-completed 
queationnaire with 17 items that screened for 
childhood behavioral problems. The PSC-17 is a 
short form of the PSC with three subscales measuring 
common childhood attention, externalizing (i.e., 
"disruptive behavior"), and internalizing (i.e., 
depression and anxiety) problems. Parents rated 
the frequency of behaviors and symptoms listed as 
“never”, “sometimes”, or “often”. This responses are 
given 0, 1, or 2 points, respectively. A total score is 
calculated by adding the individual values for each 
item. This total score then is compared with a cut off 
( internalization ≥ 5, externalization ≥7, attention 
≥7, and total score ≥ 15).10 

Demographic characteristics of the study 
population were determined. Descriptive analyses 
were used to examine the association of demographic 
characteristic/risk factors with positive result of 
CBCL. The diagnostic value (sensitivity, specificity, 
positive predictive value, negative predictive value, 
positive likelihood ratio, negative likelihood ratio) of 
PSC-17 were calculated using the CBCL as the gold 
standard.

Results

During the study period, 94 eligible children were 
included. Most subjects aged 6-9 years (83%) and 
were male (61%) (Table 1). Most mother had  
moderate educational level (86.2%), but most father 
had high educational level (86.2%). More than two 
third (68.1%) of the respondents had moderate to 
high income. Most of the family size was less than 
4 (80.8%). There was no history of parental mental 
illness or divorce among all subjects.

Table 2 presents the results of  CBCL examination. 
Based on this instrument 26 of 94 (28%) children had 
emotional and behavior problems (24/26 and 8/26 on 
internalization and externalization scales, respectively). 
The proportion of male and female with emotional and 
behavior problems was 28% and 27% respectively. 

The PSC-17 detected 21 of 94 (22%) children 
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had emotional and behavior problems (17/21 and 2/21 
on internalization and externalization, respectively). 

Table 1.Subjects’ characteristics

Characteristic n=94 %

Age, mean (range), years
Sex 

Male 
Female

Age group
6-9 years
10-12 years

Respondent
Mother 
Other 

Father education
Low
Moderate 
High 

Mother education
Low
Moderate
High

Family income
Low 
Low moderate
High moderate
High 

Family size
< 4
≥ 4

Parent divorce
Yes
No 

History of parental mental illness
Yes
No

8.9(6-12.6)

57
37

78
16

91
3

0
13
81

0
15
79

0
30
43
21

76
18

0
94

0
94

61
39

83
17

97
3

0
14
86

0
16
84

0
32
46
22

81
19

0
100

0
100

Table2. Prevalence of emotional and behavior problems based on CBCL

Characteristics
Sex Total

%Male 
 n=57

Female
n=37 n=94

No problems
Emotional & behavior problems

Internalization  (n=26)
Externalization  (n=26)
Total score (n=26)

41
16
16
5

14

27
10
8
3
6

68
26

24/26
8/26

20/26

72
28
-
-
-

Table3. Prevalence of emotional and behavior problems based on the PSC-17

Characteristics
Sex Total

%Male
n=57

Female
n=37 n=94

PSC-17
No problems
Emotional & behavior problems

Internalization  (n=21)
Externalization  (n-21)
Total score (n=21)

44
13
10
1
4

29
8
7
1
1

73
21

17/21
2/21
5/21

78
22
-
-
-

The proportion of male and female with emotional 
and behavior problems by this questionnaire was 23% 
and 22% respectively (Table 3). 

The most common emotional and behavior 
problems detected using the CBCL was somatic 
complaints (10 of 26) followed by withdrawal, anxiety/
depression, social problems, and aggression (7 of 26). 
Attention and deliquency problems were found in five 
and one subjects, respectively.

The risk factors of emotional and behavior problem 
in obese children was evaluated. As shown in Table 
4, based on bivariate analysis, age group, father and 
mother education, family income, and family size were 
significantly associated with emotional and behavior 
problems. However based on multivariate analysis, only 
age group and parents’ education were significantly 
associated with  emotional and behavior problem in 
obese children (Table 5).

The multistage multivariate analysis revealed 
the following regression equation:

y = -2.98 + 2.49 fathers’ equation + 2.36 
mothers’ education + 1.44 income + 2.63 family 

size,
with “y” as the dependent variable (emotional and 
behavior problems in obese children);”a”as a constant. 
Independent variables was scored 1 for yes and 0 for 
no.

We calculated the diagnostic value of PSC-17 
using the CBCL as the gold standard. The PSC-17 had 
sensitivity of 69.2% and specificity of 95.6%. Positive 
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and negative predictive values were 85.7% and 89%, 
whereas positive and negative likelihood ratio were 
15.7 and 0.32, respectively (Table 6).

Discussion

This was the first study in Indonesia evaluating the 
emotional and behavior problems in obese children 
using the CBCL and PSC-17 questionnaires. The 
prevalence of emotional and behavior problems 
detected by the CBCL was 28%, which was similar to 
that reported by Myers et al12 (29%), although they 
only evaluated children aged 8-12 years. However the 
prevalence found in this study was lower than that was 
found by Rekk’s13 study which reported a prevalence 

of 46.6% among 30 subjects. The different result was 
probably caused by different sample size (they used only 
30 subjects) so it may not represent the real condition. 

In this study, the prevalence detected by PSC-17 was 
22% that was higher than that was found by a study in 
Solo (11.6%) using PSC-35 as the diagnostic tool.11 It 
might be caused by difference type of tools and their 
interpretation. They used PSC-35 which defined that 
emotional and behavior problems only based on the 
total score, while PSC-17 is more detail because that 
consists of subscale internalization, externalization, 
and attention score to define the problem. One of the 
limitations of this study was that there was no control 
of non-obese children so that we could not conclude 
whether obesity increased the likelihood of emotional 
and behavior problems in children or not.

Table 4. Factors associated by emotional and behavior problems in obese children

Characteristics
Problems (+)

n = 26
Problem (-)

n= 68
Odds  ratio P 95%CI *

Sex 
Male  (n = 57)
Female  (n = 37)

Age group
10-12 years  (n=16)
6-9years  (n=78)

Father education
Low-moderate (n=13)
High (n=81)

Mother education
Low-moderate(n=15)
High (n=79)

Family income
Low - low moderate (n=30)
High moderate – high (n=64)

Family size
≥ 4 (n=18)
<4  (n=76)

Parent divorce
Yes (n=0)
No (n=94)

History of parental mental illness
Yes (n=0)
No (n=94)

16
10

9
17

11
15

13
13

19
7

14
12

0
26

0
33

41
27

7
61

2
66

2
66

11
57

4
64

0
68

0
61

1.05

2.28

4.57

5.26

5.79

9.15

-

-

 
0.912

0.005

<0.001

<0.001

<0.001

<0.001

0.42-2.7

1.42-3.49

2.91-7.17

3.38-8.33

3.67-9.02

5.81-14.29

-

-

*CI 95% = confidence interval 95%

Table 5. Multivariate analysis of associated factors on emotional and behavior problems in obese children

Variables b* S.E. * Wald df* P OR* 95%CI

Fathers’ education
Mothers’ education
Family income
Family size
Constant

2.49
2.36
1.44
2.63
-2.98

1.07
1.06
0.74
0.83
0.55

5.44
4.97
3.82

10.10
29.32

1
1
1
1
1

0.020
0.026
0.051
0.001
0.000

12.1
10.6
4.2

13.8
0.1

1.5-98.1
1.3-84.0
1.0-18.0
1.2-70.0

*b = regression coefficient	 *SE = standard error	 *df = degree of freedom	 *OR = odds ratio
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The most common type of emotional and behavior 
problems found in this study was the somatic complaints 
(10 of 26 children), followed by withdrawal, anxiety 
or depression, social problems and aggresive behavior. 
Similar findings were found by studies in Germany13 and 
French.14 This suggested that internalization problems 
were dominant, probably because at this school age, 
social cognitive process appears and children starts to 
have stigmatization as well as body dissatisfaction. The 
acceptance or internalization of a set of values (distortion 
of body image and stigmatization, for example) could 
result in withdrawal, anxiety, depression, and somatic 
problems. At this age, children also start to feel shame 
and develop pride that can affect how they value 
themselves. 9,15

In this study, externalization (deliquency and 
aggressive behavior) problems were only found in 
8 children, which was similar to that was reported 
by Bradley et al16  Flodmark17 found an association 
between body mass index and externalization 
problems on obese children following a weight 
reduction program.

Depression can occur secondarily to obesity. 
Obese children tend to have a wish for ideal body 
proportion and feel frustrated because they can 
not achieve it. It also can occur due to body image 
distortion that they do not see themselves as the 
real they, so they do not realize how fat they are.18 

A study reported that anxiety or depression is the 
most common problems found in obese children.18 

Other emotional and behavior problems found are self 
–withdrawal which expresses lack of confidence and 
attention deficit disorders reflecting anxiety or missed 
expectation which results in confusion or difficulty to 
concentrate on a particular task.19

Previous studies reported several factors affecting 
the development of emotional and behavior problems in 
obese children, which are sex, age, low socioeconomic 
level, parental divorce, parental education, history of 
mental illness in parents, and family size.11,14,20-23 In a stu-
dy on normal weight population, Garmezy et al24-25 found 
that males have greater risk of developing emotional 
and behaviour problems compared to females. However, 
studies on obese children reported various results. In this 
study, we did not found different prevalence of emotional 
and behaviour problems between boys and girls, which 
was similar to that reported by a study in French which 
evaluated obese children aged 5-17 years.14

On bivariate analysis, we found that age group 
of 10-12 years old was significantly associated with 
emotional and behavior problems (OR=2.28; 95%CI 
1.42;3.49), but on multivariate analysis the association 
was not statistically significant. Stradmeijer et al26 who 
examined children aged 10-16 years old also found 
that the prevalences among age groups were not 
statistically different. The limitation of this study was 
the age of the subjects was not distributed evenly. 

All the respondents of this study had moderate 
to high educational level so they could fill the 
questionnaire appropriately. According to Achenbach, 
CBCL is best applied for parents who are at least 
senior high-school graduated. In this study, moderate 
educational level (senior high school graduated) in 
either father or mother seemed to be a risk factor for 
emotional and behaviour problems in obese children 
compared to high educational level (OR=24.2; 
95%CI 4.8 to 120.8) and OR=33; 95%CI 6.6 to 164.0 
for fathers’ and mothers’ education, respectively). It 
might due to that parents with lower educational level 
had less knowledge about good parenting practice 
including how to deal appropriately with emotional 
and behaviour problems of their children. The result 
was similar to that was found by Garmezy et al24-25 

on normal child population, but it was different 
from a study in Solo11 which revealed that low 
educational level was not a risk factor of emotional 
and behavior problems in obese children. The different 
result was probably caused by different diagnostic 
instrument (they used the PSC-35 questionnaire) 

and classification of parental education. In that study, 
high-school graduated parents were considered to 
have high educational levels while in our study, they 
were classified as low to moderate educational level.

In studies on normal child population, socio
economic level as reflected by family income is 
associated with the occurence of emotional and 
behavior problems. This was also shown by this 
study which found that obese children with low 
family income had higher risk of having emotional 
and behavior problems compared to those with 
moderate to high family income (OR 14.1; 95%CI 
4.8 to 41.4). Parents with low income often feel 
anxious and depressed and these would cause them 
to be less responsive and attentive to their children. 
The children intern could have depression, low self-
esteem, and academic as well as behavior problems. 
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The finding of this study was similar to previous 
studies which found that poverty was a risk factor for 
emotional and behavior problems in children.22,25

Another risk factor for emotional and behavior 
problems found in this study was the family size, in 
which children with four or more family members were 
more often to have emotional and behavior problems 
(OR 18.7; 95%CI 5.2 to 66.5).  It might be caused by 
less time and attention given by parents who have to 
divide their time and attention to many things and 
people.The result was similar to a study by Seifer et 
al.23 However, a study in Solo11 found different results 
which might be due to the uneven distribution of 
family size among subjects, only four of 146 subjects 
who had family members of more than three.

In this study, no subjects had history of parental 
divorce. School-age children will be very anxious if 
their parents have divorce because of the fear or being 
neglected and rejected. However  a complete but 
inharmonious or conflicting family also would cause 
problems in the children.15 A previous study24 found a 
correlation between parental divorce and emotional and 
behaviour problems in children, while the Solo11 study 
reported that obese children who were not grown by 
their mothers had more risk to experience emotional and 
behaviour problems (OR 8.81; 95% CI 1.1 to 70.6).

History of parental mental illness is correlated 
by emotional and behaviour problems in their 
children.12,24  In this study, no children had history of 
parental mental illness although it was not evaluated 
by standard intrument, such as Symptoms Checklist-90 
(SCL-90) which was the limitation of our study. Some 
researchers reported that mothers with psychological 
problems tend to report that the children have problems 
too.24-25 On multivariate analysis, we found that family 
size of more than four and parents’ educational level was 
significantly associated with emotional and behaviour 
problems in obese children.

The CBCL questionnaire is a standard tool for 
evaluating emotional and behaviour problems in 
children including those with obesity, so we used it 
as the gold standard to find out the diagnostic value 
of PSC-17 questionnaire. In this study we found that 
the sensitivity of PSC-17 was 69.2% (95%CI 48.2 to 
85.7%). It meant that the PSC-17 could detect 69.2% 
obese children who had emotional and behaviour 
problems. The specificity of PSC-17 found in this study 
was 95.6% (95%CI 87.6 to 99.1%), which meant that it 

would give negative results in 95.6% of children who did 
not have emotional and behaviour problems.71These 
results were similar to those of previous studies27-28 who 
found the sensitivity and specificity of PSC-35 around 
71.7-74% and 93-94%, respectively. The PSC-17 is 
a simplification of PSC-35 with reduced number of 
questions from 35 to 17, however the sensitiviy and 
specificity is almost the same.

The positive predictive value of PSC-17 found 
in this study was 85.7% (95%CI 63.7 to 97%) which 
meant that if a child had positive test then the 
probability of him/her to have emotional and behavior 
problems would be 85.7%. The negative predictive 
value of PSC-17 was 89%. The predictive values are 
fluctuative and depend on disease prevalence. Since it 
was found after the result of a diagnostic test is known, 
it is called the posterior probability. 

The positive likelihood ratio of PSC-17 found 
in this study was 15.7 (95%CI 5.04-48.9), meaning 
that it would reveal positive results in children with 
emotional and behavior problems 15.7 times more than 
in those without emotional and behaviour problems. 
With this high likelihood ratio, the PSC-17 was a good 
test for differentiating children who had emotional and 
behaviour problems from those who had not.29

Other limitation of this study was the cross-
sectional design that could not always show clear 
temporal relationship between risk factors and the 
effects. Because of that, we can not make a clear-cut 
conclusion whether obesity was really the cause of 
emotional and behaviour problems in our subjects.

In conclusion, the prevalence of emotional and 
behavior problems detected using CBCL and PSC-
17 in obese children is 28% and 22%, respectively. 
The PSC-17 has moderate sensitivity for screening 
emotional and behavior problems in obese children 
and a good likelihood ratio to diferrentiate children 
who have problems from those who do not. Somatic 
problem is the most common emotional and behaviour 
problems found in obese children. Risk factors for 
emotional and behaviour problems in obese children 
are low to moderate educational level of the fathers or 
mothers and family size of more than four. To obtain 
better results regarding risk factors of emotional and 
behavious problems in obese children, we recommend 
further studies with cohort design and more accurate 
measurement of parents’ mental illness as one of 
possible risk factor.
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