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Abstract 
 
Objective: The objective of this study is to determine the optimal cut-off score for 
the Centre for Epidemiologic Studies Depression scale (CESD) according to 
Malaysian adolescent norms. Methods: This is a cross-sectional study. Nine 
hundred and thirty-one adolescents aged 13 to 17 years-old completed the CESD 
and Hopkins Symptom Checklist-depression scale (HSCL-depression). Results: 
Results from the receiver operating characteristic (ROC) curve, kappa 
coefficients and odds ratio analysis showed that CESD cut-off score of 27 was 
suitable to be used according to Malaysian norms, demonstrating a specificity of 
93%. Conclusion: The findings suggest a cut-off score 27 should be used for 
screening of depression for Malaysian adolescents using the CESD. ASEAN 
Journal of Psychiatry, Vol. 15 (2): July – December 2014: 146-152. 
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Introduction 
 
Adolescent depression accounts for great 
mortality and morbidity, and has formed a 
material and moral burden for society [1]. The 
prevalence of depression in adolescence has 
been reported to be around 29% in the United 
States [2], 9.5% in India [3], 22.9% in Hunan, 
China [4] and 21% in Thailand [5], and is 
associated with significant risk of suicide and 
other psychosocial impairment [1] . Therefore 
the diagnosis of adolescent depression is 
crucial. One of the commonly used screening 
tools for depression in Malaysia is the Centre 
for Epidemiologic Studies Depression Scale 
(CESD) [7].  
 
Radloff (1977) have shown the feasibility of 
CESD as a depression screening tool in the  

 
 
general population with good psychometric 
properties [7]. CESD has been used to assess 
depression among adolescents in the United 
States [8], in Sweden [13], and in Thailand [5]. 
Carol et al. (1999) also has shown a high 
sensitivity and specificity of CESD when were 
able to discriminate depression patients from 
dysthymia and those without depression [10]. 
These evidences showed that although CESD 
is suggested not to be used as a diagnostic tool 
individually [7], CESD is widely used for the 
assessment of depression and is consistent 
with the DSM-IV diagnosis of major 
depression [11].   
 
One of the inadequacies for the feasibility of 
the CESD in Malaysia is that its cut-off scale 
has not been determined and validated, and 
recommended cut-off scores used have not 
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been consistent. Most of the suggested CESD 
cut-off scores were derived from western 
populations according to their own norms. 
This could lead to inaccuracies in reporting the 
prevalence of depression in Malaysia. The 
purpose of this study, then, is to determine an 
optimal cut-off score for CESD according to 
Malaysian norms, and present future directions 
for clinical application and research on 
depression. 
 
Methods 
 
Participants 
 
Data in the present study were collected from 
a survey questionnaire with a total responding 
population of 931 adolescents aged from 13 to 
17 (Mage= 15, SD=1.46; 352 male, 579 
female).  Adolescents that took part in this 
study were from five different ethnic groups: 
Malays (34.8%), Iban (31.8%), Chinese 
(14.3%), Bidayuh (7.7%), and other ethnic 
minorities including Indians, Kelabit and 
Melanau which considered as a group (11.4%, 
Table 1).  
 
Procedures 
 
Following ethical approval from Faculty of 
Medicine and Health Sciences, University 
Malaysia Sarawak Ethical Committee, the 
Malaysian Ministry of Education and the 
Sarawak Education Department, thirty schools 
were invited to take part in the study, with 
seventeen agreeing to participate. Written 
consent was obtained from both participants 
and their legal guardians. During data 
collection, participants were informed 
regarding their rights including issues of 
confidentiality. Students who were suspected 
to develop depressive symptoms during data 
collection were advised and referred to a 
psychiatrist if necessary. 
 
Measures 
 
Center for Epidemiologic Study Depression 
Scale (CESD). The CESD includes 20 items 
comprising six scales reflecting major  
dimensions of depression: depressed mood, 
feelings of guilt and worthlessness, feelings of 
helplessness and hopelessness, psychomotor 
retardation, loss of appetite, and sleep  

 
disturbance. High internal consistency has 
been reported (Cronbach’s alpha coefficients = 
0.85 to 0.90 [7]. The CESD score ranges 
between 0 and 60, with higher scores 
indicating a greater number of depressive 
symptoms.  A standard cut-off of 16 leads to 
false positives in adolescents, so various cut-
off scores ranging from 12 to 30 [12-13] have 
been recommended. For example, a cut-off 
score of 24 has been used for American 
populations, with a score above 24 considered 
a sign of clinical depression [2] , whereas in 
Sweden, a cut-off score of 30 was used [13]. 
Separately, Zich, Attkisson and Greenfield 
(1990) suggested that cut-off scores of 16 to 
26 are considered indicative of mild 
depression and scores of 27 or more indicative 
of major depression. 
 
The Hopkins Symptoms Checklist-25 (HSCL-
25) depression scale. The HSCL is a 25-item 
self-report inventory that assesses symptoms 
of anxiety (item1 –item 10) and depression 
(item 11-item 25) on a 4-Likert scale [14]. In 
the present study, only HSCL-depression scale 
was used. A cut off score of 1.75 is used to 
identify clinically significant symptoms 
especially for South East Asian populations. 
The internal consistency of this questionnaire 
in the present study was high (α =.90). 
 
Translation and Back Translation 
 
For the purpose of this study, all instruments 
were translated into the Malay language 
(Bahasa Malaysia) and were back translated 
by two academicians who are experts in both 
English and Malay languages.  The content 
validity and reliability of the translated version 
was evaluated and tested before the actual 
study was conducted.   
 
Statistical analysis 
 
All analyses were conducted using the 
Statistical Program for the Social Sciences 
(SPSS, version 16.0) package.  Data were 
double entered to identify data entry errors. A 
p-level of 0.05 was interpreted as significant.  
 
Receiver Operating Characteristic (ROC) 
curve and reliability tests were used to 
determine the sensitivity and specificity in  
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order to determine an optimal cut-off score 
[15].  
 
Results 
 
A brief analysis on the internal consistency of 
CESD in Malay language was done and 
showed a good internal consistency with 
Cronbach’s alpha of 0.86 and no items was 
needed to remove that would improve the 
internal consistency of the scale.  
 
The area under the curve was 0.86, p < 0.001 
with 95% Confidence Interval between 0.84- 
 

 
0.88, substantially above the random ROC 
(Figure 1). Although calculating ROC curve 
does not give an exactly correct result, the 
shoulder of the ROC suggested the most likely 
scores range 23-28 (Table 2 and Figure 2). The 
respective analyses for the threshold of 
depression (CESD score equal to or higher 
than 23) revealed very similar results as 
HSCL-depressive score obtained (Table 3). 
However, in consideration of the scale’s 
sensitivity, specificity and kappa coefficients, 
different CESD cut-off scores were taken into 
consideration before finalizing the most 
suitable cut-off score to be used with the 
Malaysian adolescent population. 

 

Table 1. The frequencies and percentage of the socio-demographic information of the 
participants 
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Table 2. Validity characteristics of the CESD at different cut-offs (N = 931) 

Cut-off score1 Sensitivity  specificity  Kappa  OR2  95% CI3 

16.5 0.92  0.57  0.41  15.44  9.89-24.10 

17.5 0.90  0.64  0.45  16.34  10.74-24.87 

18.5 0.87  0.68  0.50  15.64  10.73-22.82 

19.5 0.84  0.72  0.52  13.86  9.78-19.65 

20.5 0.81  0.77  0.53  13.29  9.53-18.52 

21.5 0.76  0.79  0.56  13.44  9.73-18.56 

23.5 0.67  0.82  0.54  11.76  8.60-16.09 

24.5 0.62  0.87  0.53  11.66  8.49-16.03 

25.5 0.57  0.89  0.51  11.26  8.14-15.58 

26.5 0.52  0.92  0.49  11.39  8.11-15.99 

27.5 0.47  0.93  0.46  11.76  8.19-16.88 

28.5 0.43  0.94  0.43  11.77  8.04-17.23 

29.5 0.37  0.95  0.40  11.15  7.48-16.63 

30.5 0.34  0.96  0.36  11.70  7.53-18.18 

Note. 1Area under the curve, AUC =0.86, p < 0.001. 2Odds ratio, 3Conficence Interval, Sensitivity, 
specificity, kappa, odd ratios and 95% CI are provided for the CESD questionnaires. [Bold= chosen 
cut-off scores]. 

                             

Figure 1. ROC plots for the diagnostic sensitivity and 1-specificity of CESD 
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Table 3.  Different CESD cut-off scores and HSCL depressive score in relation to prevalence of 
depressive risk (N = 931) 

  CESD > =16 

N (%) 

CESD > =23 

N (%) 

CESD > =27 

N (%) 

CESD > = 29 

N (%) 

HSCL 

N (%) 

Prevalence of 
depressive risk 

 616 (66.2) 363 (39.0) 238 (25.6) 192 (20.6) 369 (39.6) 

 

Sensitivity could not be calculated since an 
interview of a randomized sample was not 
been carried out in this study [16]. Therefore, 
specificity of 90% was taken into 
consideration.  Kappa coefficient less than 0.4 
is considered as a poor agreement of a scale 
[17]. Combination consideration of these 

results (i.e. sensitivity, specificity, kappa 
coefficient), a cut-off score of 27 was chosen. 
With CESD cut-off score set at 27, results 
showed that 47% of depressives are classified 
as depressive, and only 7% of those not 
depressed were “misclassified” as depressive.  

 

 

 

Figure 2. Plot of the diagnostic sensitivity and specificity of CESD as a function of the cut-off 
value. The dotted lines showed the sensitivity and specificity of the CESD cut-off score of 27 
 
Discussion 
 
The major finding of the present study 
indicates that a CESD cut-off score of 27 is 
suggested for use in Malaysian populations.  
This is a much higher score in comparison 
with what was originally recommended in the 
manual, where a cut-off score of 16 was used 
for depressive symptoms.  The cut-off score 
found in this study is much higher than those 
of previous studies conducted in European and 
other Western countries [2, 18].   
 
To the best of our knowledge, this study is the 
first to determine the optimal cut-off score of 
CESD according to Malaysian norms. The cut-
off score of 27 is higher than the original score 
of 16 [7]but the recommended score for adults 

is surpassed by more than half of the 
adolescents in this study, an improbable 
outcome. The use of a cut-off lower than 27 
would make the scale over-sensitive, while the 
use of a higher cut-off score than 27 would 
decrease the sensitivity and result in the 
inclusion of fewer potentially depressed 
participants. 
 
A possible explanation for the high total scores 
might be the swinging mood in adolescence. A 
similar problem was found in a Swedish study 
[13] prompting the use of a cut-off score of 
thirty. A probability of disease is estimated 
from experience, local data or published 
literature would be more efficient use of the 
information for the determination of CESD 
cut-off score according to the local norms. A  

Cut-off score 
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CESD cut-off score of 16 (recommended in 
the manual), 23 and 27 [19] were chosen to 
make the comparison and feasibility of these 
cut-off score to be used locally. CESD cut-off 
score of 29 instead of 30 that recommended by 
Olsson & von Knorring (1997)was chosen 
because the kappa coefficient of cut-off score 
30 was less than . A score of 40 is considered 
to be a poor agreement of the scale [17]. 
Therefore, the cut-off score of 27 is in 
agreement with results in other studies of 
prevalence of adolescent depression [20]. The 
cut-off score of 27 demonstrated a sensitivity 
of 47% and specificity of 93%.  

 
One limitation of this study is that only the 
HSCL-depression subscale was used as the 
referent standard for the ROC analysis of the 
CESD. HSCL was originally used as a 
screening tool for PTSD [14]. Yet, the fifteen 
depression items of HSCL-depression are 
consistent with the DSM-IV diagnosis of 
major depression. Also, depressive symptoms 
are highly comorbid with other symptoms of 
distress in adolescents. Although the 
prevalence of adolescent depression in the 
present study was similar to other prevalence 
studies, other depression screening tools such 
as Child Depression Inventory, Beck 
Depression Inventory and qualitative 
interviews for depression could be used as the 
referent standard in order to further validate 
the optimal cut-off score of CESD that suits 
Malaysian norms. Despite these limitations, 
the present study presents a standardized 
CESD cut-off score which confers greater 
generalizability among Malaysian adolescents.  
 
Conclusion 
 
In summary, the present data suggests that the 
CESD is a good screening tool to use for 
detecting depressive episodes in an adolescent 
population because of its standardized cut-off 
score of 27 allows it to discriminate between 
adolescents with and without depressive 
symptoms. Although psychiatric services in 
Malaysia are still in their infancy, and services 
are not utilized at their optimum level, the rise 
in adolescent depression cases indicates that 
urgent attention to this area of mental health 
care is required. 
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