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A B S T R A C T   

Depression is a common mental disorder that affects many adolescents worldwide. Therefore, there is a need for 
reliable instruments to screen for depression symptoms among adolescents. 

This study aims to determine the reliability of the Malay version of the Centre of Epidemiological Studies 
Depression Scale (CESD) among adolescents in Malaysia. A cross-sectional study was conducted among 65 ad
olescents ages between 12 and 14 years from two secondary schools in the Federal Territory of Kuala Lumpur 
from May 2017 to July 2017. Cronbach’s alpha (α), McDonald’s omega (ω), Spearman Brown split half reliability 
(rSB), and Intra-class Correlation Coefficient (ICC) were examine to determine the internal consistency and two 
week test-retest reliability. The overall CESD scale was found to have good internal consistency with α = 0.882 
(95% CI 0.837, 0.914), ω = 0.886 (95% CI 0.837, 0.916) and rSB = 0.909. The CESD subscales, Somatic 
symptoms (α = 0.824; 95% CI 0.739, 0.878; ω = 0.828; 95% CI 0.738, 0.885; rSB = 0.825), Depressive affect (α =
0.822; 95% CI 0.745, 0.880; ω = 0.834; 95% CI 0.750, 0.884; rSB = 0.847) and Positive affect (α = 0.610; 95% CI 
0.326, 0.721; ω = 0.612; 95% CI 0.379, 0.723 and rSB = 0.608) indicated acceptable to good internal consistency. 
The 2-week test–retest reliability ICC was 0.926 (95% CI 0.851, 0.961) for the total score reliability. The reli
ability analysis of the Malay version of CESD shows satisfactory α, ω, rSB and ICC values, therefore making it a 
reliable instrument to screen for depression among adolescents in Malaysia.   

1. Introduction 

Depression will be the leading cause of secondary disability world
wide by 2030 as predicted by the World Health Organization (WHO, 
2011). During the adolescent phase, depression can impair the func
tional capability of adolescents thus affecting personal development, 
interpersonal relationship, and the illness may even persist into adult
hood (Latiffah et al., 2016). Depression commonly emerges during mid- 
adolescence and recurs every 5 to 7 years in 80% of individuals 
(McCarthy et al., 2011). By 18 years of age, approximately 20% of ad
olescents will experience an episode of depressive symptoms (McCarthy 
et al., 2011). The prevalence of adolescent depression is increasing 
across both Western and Asian countries, wherein the prevalence of 
depression among adolescents in Malaysia, Thailand, and Indonesia was 
reported at 29%, 34%, 52.7% during 2013 to 2016 respectively 
(McCarthy et al., 2011; Mukhripah, 2016; Institute for Public Health. 
National Health and Morbidity Survey, 2015; Somrongthong et al., 

2013). These figures were higher than the previous year’s indicating an 
alarming concern for this problem. 

Therefore, it is important to be able to detect symptoms of depression 
through regular and effective screening using valid and reliable in
struments earlier. The commonly used instruments with establish psy
chometric properties to screen for depression in the general population 
include Beck Depression Inventory (BDI), Depression, Anxiety and Stress 
Scale (DASS), Patient Health Questionnaire 9 (PHQ-9) and Children’s 
Depression Inventory (CDI) (Guan, 2014). In addition, the Centre of 
Epidemiological Study for Depression scale (CESD) is another well 
establish instrument that is used commonly to screen for depression 
symptoms. Its original English version was designed in 1977 by the 
American National Institute of Mental Health and reported to have 
satisfactory psychometric properties (Radloff, 1977). The CESD instru
ment has several strengths to it, first it is a systematic tool for screening 
of depression symptoms as it is comprised of six scales representing 
various key major domains of depression such as depressed mood, 
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feelings of guilt and worthlessness, feelings of helplessness and hope
lessness, psychomotor retardation, loss of appetite and sleep disturbance 
(Radloff, 1977). In addition, the CESD items were selected from a pool of 
items from previously validated depression scales such as BDI, CDI and 
DASS (Radloff, 1977). Due to these reasons, the CESD instrument was 
selected as the focus of this study to determine its reliability. 

Determining the reliability of an instrument ideally should be asses 
by examining both the internal consistency and test-retest reliability 
(Cho and Kim, 2015). Internal consistency assesses the correlation be
tween multiple items in a test that are intended to measure the same 
construct. Several coefficients have been proposed to examine Internal 
consistency such as Cronbach alpha (α), McDonald’s omega (ω) and 
Spearman Brown split half reliability, however α is widely used due to its 
familiarity among many researchers and ease of estimation (Cho and 
Kim, 2015). Nevertheless, studies have recommended the use of several 
coefficients when examining internal consistency of an instrument 
(Hayes and Coutts, 2020). The test–retest reliability analysis examines 
the variation in measurements taken by an instrument on the same 
subject under the same conditions at different intervals (Ghazali et al., 
2016). Selection of an appropriate measure to assess test–retest reli
ability is important as it should be able to determine both the degree of 
correlation and agreement between measurement (Chechi and Chakra
borty, 2020). The Intra-class Correlation Coefficient (ICC) is considered 
to be an appropriate measure for test–retest reliability as it reports on 
correlation and agreement. The ICC is suitable in assessing the reliability 
of ordinal data such as the Likert Scale as it is a mathematical equivalent 
of weighted kappa for ordinal data and it addresses limitations of using 
weighted kappa such as bias and non-independence of ratings (Dekker 
et al., 2007). 

The CESD instrument has been translated to many languages 
including the Malay language (Mazlan and Ahmad, 2013; Ghazali et al., 
2016). The Malay language is a language commonly spoken in many 
countries across the South East Asia region such as Malaysia; Singapore, 
Brunei, Indonesia, Thailand, and Southern Philippines. The Malay 
version of the CESD instrument has been validated previously among the 
Malaysian general population and found to have satisfactory psycho
metric properties (Mazlan and Ahmad, 2013; Ghazali et al., 2016). 
However, previous studies examining the internal consistency reliability 
of this instrument only reported on the α coefficient without considering 
other coefficients of internal consistency (Mazlan and Ahmad, 2013; 
Ghazali et al., 2016). Evidence in literature have reported that the 
reliance on α as a sole index of reliability is no longer sufficiently war
ranted due to the existing limitations of α (Hayes and Coutts, 2020). 
Furthermore, the assumptions of α were not tested prior to its use when 
assessing the internal consistency reliability of this instrument (Mazlan 
and Ahmad, 2013; Ghazali et al., 2016). It is important to ensure that 
assumptions such as unidimensional, Tau-equivalence and homogeneity 
of items are met prior to the use of α as a measure of internal consistency 
reliability (9,13). In addition, to date there are no studies that have 
examined the test–retest reliability of this instrument among Malaysian 
adolescent. Therefore this study examines the internal consistency and a 
two-week test–retest reliability of the Malay version CESD instrument 
among adolescents in Malaysia, by estimating Cronbach alpha, McDo
nald’s omega, Spearman Brown coefficients and ICC respectively. 

2. Methods 

2.1. Study design and participants 

This is a cross-sectional study design that was conducted from May 
2017 to July 2017. Participants were students recruited from Secondary 
Schools in the Federal Territory of Kuala Lumpur. The sampling method 
was divided into two stages; first two schools were randomly selected 
from the list of all the secondary schools in Kuala Lumpur (n = 89) which 
was obtained from the Ministry of Education Malaysia. Second, at the 
school level, all the students were sampled universally. The inclusion 

criteria were participants being ages 12 to 14 years with the ability to 
read and understand the Malay language. The justification to study 
adolescents aged between 12 and 14 years is because depressive disor
ders tend to start as early as 12 to 14 year, with its severity increasing 
across both genders by the age of 12 (Dekker et al., 2007). With the 
mean age for adolescent depression being 15 and symptoms usually 
developing two to three years before diagnosis, therefore it is important 
to screen them early for depression when symptoms are present (Bostic 
et al., 2012). In addition, studies in Malaysia have reported that young 
adolescents aged 12 to 13 are significantly more depressed than older 
adolescents (Latiffah et al., 2016). 

Sample size calculation for the reliability analysis was estimated 
using the Power Analysis and Sample Size (PASS) software version 
11.0.7 (NCSS. Power Analysis Sample Size., 2020), with the following 
parameters Alpha = 0.05, Power = 80%, Z (95% Confidence interval) =
1.96, k (number of raters) = 2, R0 = 0.0 (ICC that is pre-specified in the 
null hypothesis if it is true) and R1 = 0.40 (ICC that is pre-specified in the 
alternative hypothesis if it is true) (Fig. 1) (Bujang and Baharum, 2017). 
A minimum sample size of 37 is sufficient to detect a value of 0.40 for the 
ICC. An additional 20% drop-out rate was set thus sample size was 
inflated to 45 participants. Parental consent forms were distributed to 
613 students who met the inclusion criteria. A final sample of 65 par
ticipants consented to the study and was included for the reliability 
analysis. This study was approved and met the University of Malaya 
Research Ethical Committee (UM.TNC 2/UMREC) guidelines for pro
tection of human subjects concerning their safety and privacy 

2.2. Data collection 

Data collection was conducted at each respective school at a date 
that was given by the school. Before data collection students were 
assembled and were briefed on the purpose of this study and their rights 
as respondents by the researcher. Following which students were given a 
research information sheet and consent form which the students had to 
read and bring home to give their guardians or parents to read and sign if 
agree to participate. Students were advised to return the consent forms 
to the respective school counselors within 1 to 2 days. After 3 days the 
researcher receives feedback from the respective school counselor on the 
number of consent forms returned. A subsequent date was set whereby 
the researcher distributes the Malay version CESD questionnaire to the 
participant in the respective schools. All questionnaires were coded and 

Fig. 1. Reliability analysis (ICC) sample size calculation.  
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have no personal identifiers written on them. This is to ensure the 
confidentiality of participants was maintained. The average time taken 
to complete the questionnaire was 10 min. After the session, the 
researcher collected all the questionnaires from the participants. To 
minimize missing data firstly the researcher advised all participants to 
check their questionnaire at the end to ensure all questions have been 
answered and secondly the researcher checks all the returned ques
tionnaires immediately upon collection to detect any missing data in the 
school itself. Test-retest reliability was conducted within a two week 
interval at the respective schools. The same procedures as above were 
repeated for the distribution and collection of questionnaires. The study 
flow is shown in Fig. 2. 

2.3. Measures 

The Malay version of the Center for Epidemiology Study Depression 
Scale (CESD) is a 20-item self-administered questionnaire based on a 4- 
point Likert scale response options which are 0 (none of the time) to 3 
(most all of the time). Item numbers 4,8,12 and 16 are scored in the 

reverse order. The total score for all items will provide a continuous 
value of CESD score from 0 to a maximum of 60. A cut-off point of 27 has 
been selected to indicate depression symptoms among adolescents in 
Malaysia (Ghazali et al., 2016). Respondents were then classified as 
having depression or non-depression symptoms. Since this tool is 
available in the Malay language no translation was required. Permission 
to use the Malay version Center for Epidemiology Study Depression 
Scale was obtained from the respective authors (Ghazali et al., 2016). 

2.4. Analysis 

Data were analyzed using Statistical Program for the Social Sciences 
(SPSS) version 24.0 and R programming software version 4.1.1. Double 
data entry was performed to ensure accuracy of data and minimization 
of error, data were checked for missing data and abnormal values before 
performing any statistical analysis. There were no missing or abnormal 
values. The descriptive analysis included frequency of socio- 
demographic characteristics, depression scores (CESD), and percent
ages of floor and ceiling effect. The threshold for a significant floor or 
ceiling effect was set at 15% (Terwee et al., 2007). 

To assess the internal reliability of the Malay version of the CESD 
scale, Cronbach alpha (α), McDonald’s Omega coefficient (ω) and 
Spearman Brown split half reliability for internal consistency were 
calculated using the R package Coefficient alpha and SPSS respectively 
(Hayes and Coutts, 2020; Zhang and Yuan, 2016; Gliem and Gliem, 
2003; Eisinga et al., 2013). The reference values of the α and ω are 
categorized as the following < 0.50, 0.50 to < 0.60, 0.60 to < 0.70, 0.70 
to < 0.80, 0.80 to 0.90 and > 0.90 which indicates unacceptable, poor, 
questionable, acceptable, good, and excellent internal consistency, 
respectively (Gliem and Gliem, 2003). Spearman Brown coefficient 
values of 0.80 and above indicates good internal consistency (Eisinga 
et al., 2013). The difference between the reliability coefficient (α and ω) 
was examined by estimating the reliability coefficient Confidence In
terval (CI) difference wherein if the CI do not contain 0 then it indicates 
a significant difference between the reliability coefficients (Lifang and 
Wai, 2016). Prior to conducting the reliability analysis for internal 
consistency, the assumptions of constructs being unidimensional, Tau- 
equivalence and homogeneity of items were tested (9,13). Wherein 
unidimensionality was tested using Exploratory Factor Analysis (EFA) in 
SPSS and Confirmatory Factor Analysis (CFA) using the R package 
Laavan (Rosseel, 2012), while Tau-equivalence and homogeneity of 
items was tested using R package Coefficient alpha (Zhang and Yuan, 
2016) respectively. Model fit estimates namely factor loading > 0.5, 
Chisquare p > 0.05, Tucker-Lewis Index (TLI) > 0.9, Root Mean Square 
Error of Approximation (RMSEA) < 0.08, Goodness of fit (GFI) > 0.9, 
Adjusted GIF > 0.9, Non fit index (NFI) > 0.9 and Comparative fit index 
(CFI) > 0.9 supports the assumptions of constructs being unidimensional 
(Nazim and Ahmad, 2013). While p values < 0.05 indicates non Tau- 
equivalence and non-homogeneity of items (Zhang and Yuan, 2016); α 
requires the assumption of unidimensional constructs, Tau-equivalence 
and homogeneity of items, however in case any of these assumptions are 
violated then ω should be used as a substitute for alpha (Cho and Kim, 
2015). 

ICC was estimated in SPSS to evaluate the absolute agreement for the 
total score and each item. The ICC estimates and their 95% confident 
intervals were calculated based on absolute-agreement and 2-way 
mixed-effects model. The reference values of the ICC are categorized 
as the following < 0.5, 0.5 to < 0.75, 0.75 to < 0.9, and > 0.90 which 
indicates poor, moderate, good, and excellent reliability, respectively 
based on 95% CI (Portney and Watkins, 2009). 

3. Results 

3.1. Participant characteristics 

Majority of participant’s were females, with ages ranging from 12 to Fig. 2. Study Flow.  
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14 years with a mean of 13.1 years. The prevalence of depression was 
32.3% (Table 1). There were no floor and ceiling reported as the per
centages of participants having the lowest and highest possible score 
were zero respectively. 

3.2. Test for Unidimensionality, Tau-equivalence and homogeneity of 
items 

The EFA using the Principal Components Analysis and varimax 
rotation method conducted on CESD items showed that the Kaiser- 
Meyer-Olkin index of sampling adequacy for CESD was 0.76, which is 
above the recommended value of 0.60, and the Barlett’s test of sphe
ricity for each alternative form was significant for the sample (χ2 (190) 
= 535.9, p < 0.001). These indicated that the data represented a ho
mogeneous collection of variables that were suitable for factor analysis. 
Three factors were extracted from the factor analysis with eigen-values 
larger than one, explaining 49.51% of the total variance (Table 2). 
Factor 1 accounted for 33.18% of the variance and contained nine items 
all characterized by somatic symptoms. Factor 2 accounted for 9.19% of 
the variance and contained seven items all characterized by depressive 
affect. Factor 3 accounted for 7.12% of the variance and consists of four 
items that include a general range of expressive items about positive 
affect. The items loadings on each of the extracted factors are shown in 
Table 3. Subsequently the three factor model identified from EFA was 
tested for unidimensionality using CFA, wherein the overall model fit 
estimates were indicative for unidimensionality with factor loading >
0.50 (Table 4), chi square p = 0.979, TLI = 1.155, RMSEA = 0.002, GFI 
= 0.960, Adjusted GFI = 0.924, NFI = 0.921 and CFI = 0.999. Similarly, 
items within the somatic symptom, depressive and positive affect sub
scales were approximately unidimensional with factor loading > 0.50, 
chi square p > 0.05, TLI (0.961, 0.961 and 1.091 respectively), RMSEA 
(0.048, 0.059 and 0.001 respectively), GFI (0.913, 0.930 and 0.991 
respectively), Adjusted GFI (0.855, 0.861, 0.956 respectively) and NFI 
(0.819, 0.887 and 0.963 respectively). 

All three constructs were found to be tau equivalent and homoge
neous. The Somatic construct reported a F statistic 1.48 with a p-value 
0.140 (Test of tau equivalent) and a F statistic 1.105 with a p-value 0.383 
(Test of homogeneous items). The depressive affect construct reported a F 
statistic 1.825 with a p-value 0.055 (Test of tau equivalent) and a F sta
tistic 1.024 with a p-value 0.450 (Test of homogeneous items). The posi
tive affect construct reported a F statistic 1.129 with a p-value 0.355 
(Test of tau equivalent) and a F statistic 0.486 with a p-value 0.617 (Test 
of homogeneous items). With the assumptions of unidimensionality, tau 
equivalent and homogeneity of items being sufficiently meet, the use of 
α, ω and Spearman Brown analysis for internal consistency is justified. 

3.3. Reliability analysis 

The Cronbach alpha (α), McDonald’s omega (ω), Spearman Brown 
coefficients (rSB) values were α = 0.882 (95% CI 0.837, 0.914), ω =
0.886 (95% CI 0.837, 0.916) and rSB = 0.909 respectively, indicating 
good to excellent internal consistency for the overall CESD Malay 
version scale. For the CESD subscales, the Somatic symptoms construct 

Table 1 
Summary of participants’ demographic information (n = 65).  

Demographic information N (%) 

Gender  
Male 13 (20) 
Female 52 (80) 

Age  
12 yr 1 (1.5) 
13 yr 60 (92.3) 
14 yr 4 (6.2) 

Ethnicity  
Malay 21 (32.3) 
Chinese 37 (56.9) 
Indian 2 (3.1) 
Others 5 (7.7) 

Depression*  
Yes 44 (67.7) 
No 21 (32.3) 

Note. * Prevalence of depression based on overall scores 27 
and above. 

Table 2 
Total variance explained based on Principal component analysis for CESD scale.  

Factor Eigenvalues 
value 

Percentage (%) of 
Variance 

Cumulative Percentage 
(%) 

1  6.637  33.187  33.187 
2  1.840  9.198  42.384 
3  1.425  7.123  49.508  

Table 3 
Factor loadings based on Principle Component Analysis with varimax rotation 
for items that loaded, each question.  

Item Factor loading 

1 2 3 

11. My sleep was restless  0.767 − 0.013  0.113 
9. I thought my life had been a failure  0.727 0.083  − 0.019 
18. I felt sad  0.628 0.556  0.007 
3. I felt that I could not shake off the blues  0.571 0.138  0.119 
5. I had trouble keeping my mind on what I was 

doing  
0.560 0.276  0.064 

6. I felt depressed  0.495 0.305  0.301 
7. I felt that everything I did was an effort  0.482 0.330  0.377 
1. I was bothered by things that usually don’t 

bother me  
0.474 0.400  − 0.106 

15. People were unfriendly  0.462 0.270  − 0.130 
10. I felt fearful  0.366 0.688  0.267 
20. I could not get going  0.355 0.649  − 0.033 
13. I talked less than usual  0.043 0.614  0.098 
14. I felt lonely  0.135 0.614  0.287 
17. I had crying spells  0.452 0.612  0.096 
2. I did not feel like eating; my appetite was poor  0.194 0.584  − 0.386 
19. I felt that people dislike me  0.381 0.536  0.312 
16. I enjoyed life  − 0.104 0.300  0.682 
12. I was happy  0.430 0.098  0.671 
8. I felt hopeful about the future  0.077 − 0.180  0.536 
4. I felt I was just as good as other people  − 0.063 0.396  0.514 

Note. Boldface indicates highest factor loadings. 

Table 4 
Standardized factor loadings of items based on CFA.  

Item Factor loading 

1 2 3 

11. My sleep was restless  0.752   
9. I thought my life had been a failure  0.612   
18. I felt sad  0.607   
3. I felt that I could not shake off the blues  0.607   
5. I had trouble keeping my mind on what I was doing  0.592   
6. I felt depressed  0.589   
7. I felt that everything I did was an effort  0.544   
1. I was bothered by things that usually don’t bother me  0.501   
15. People were unfriendly  0.500   
10. I felt fearful   0.851  
20. I could not get going   0.732  
13. I talked less than usual   0.709  
14. I felt lonely   0.612  
17. I had crying spells   0.609  
2. I did not feel like eating; my appetite was poor   0.529  
19. I felt that people dislike me   0.501  
16. I enjoyed life    0.792 
12. I was happy    0.632 
8. I felt hopeful about the future    0.557 
4. I felt I was just as good as other people    0.524  
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(α = 0.824; 95% CI 0.739, 0.878; ω = 0.828; 95% CI 0.738, 0.885; rSB =

0.825) and Depressive affect construct (α = 0.822; 95% CI 0.745, 0.880; 
ω = 0.834; 95% CI 0.750, 0.884; rSB = 0.847) showed good internal 
consistencies. The Positive affect construct was found to have acceptable 
levels of internal consistency with α = 0.610; 95% CI 0.326, 0.721; ω =
0.612; 95% CI 0.379, 0.723 and rSB = 0.608. 

Overall the ω and rSB coefficient estimates were consistency higher 
than α values for the overall and the respective subscales. Where in there 
is a significant difference (as the CI do not contain 0) between the ω and 
α reliability estimates for the overall scale (reliability difference ω-α =
0.004, 95%CI 0.001,0.007), Somatic symptom subscale (reliability dif
ference ω-α = 0.004, 95%CI 0.002,0.008), Depressive affect subscale 
(reliability difference ω-α = 0.012, 95%CI 0.008,0.018) and Positive 
affect subscale (reliability difference ω-α = 0.002, 95%CI 0.001,0.006). 
Table 5 shows the Internal consistency reliability analysis for the CESD 
scale. In addition, Item-wise deletion revealed that α did not increase 
by>0.009 with the exclusion of any item. The CITC and item-wise 
deletion α values of all items are shown in Table 6. The test–retest 
reliability for the total CESD score ICC was 0.926 (95% CI 0.851, 0.961) 
indicating excellent reliability. For item by item reliability analysis the 
ICC ranged from the lowest value ICC = 0.499 (95% CI 0.143, 0.710) for 
item 14 to the highest value ICC = 0.872 (95% CI 0.778, 0.927) for item 
18. Overall among the 20 items, 12 items (57.1%), 7 items (33.3%), 1 
item (4.8%) showed moderate, good, excellent and poor reliability 
respectively (Table 7). 

4. Discussion 

In this study, we examined the Cronbach alpha, McDonald’s omega, 
Spearman Brown coefficients and ICC as measures of internal consis
tency and test–retest reliability respectively for the Malay version CESD 
instrument among adolescents in Malaysia. The first part of this study 
focused on examining the assumptions of Unidimensionality, Tau- 
equivalence and homogeneity of items which are required to be satis
fied prior to the use of internal consistency reliability measures. Wherein 
all these assumptions were sufficiently met for the CESD instruments 
and its subscales. Many studies in the past have ignored these assump
tions when examining the reliability analysis of the Malay CESD in
strument (Mazlan and Ahmad, 2013; Ghazali et al., 2016). This could 
result in the use of inappropriate reliability measures (i.e α when Uni
dimensionality is not present or ω for non Tau-equivalence) which 
potentially will result in underestimation of true α, inconsistent and 
incomparable reliability estimates (Chechi and Chakraborty, 2020). 

Following meeting these assumptions, this study reported good to 
excellent point estimates of α, ω and Spearman Brown coefficients in
ternal consistency reliability measures with fairly narrow CIs for the 
overall CESD scale (point estimate reliability range 0.882 to 0.909), and 
its subscale; Somatic symptoms (point estimate reliability range 0.824 to 
0.828) and Depressive affect (point estimate reliability range 0.822 to 
0.884). While the Positive affect subscale was found to have acceptable 
point estimates levels of internal consistency along with wider CIs (point 
estimate reliability range 0.610 to 0.612). Similarly, findings have been 
reported previously wherein the Positive affect subscale was found to 
have lower levels of internal consistencies compared to other subscales 
(Mazlan and Ahmad, 2013; Ghazali et al., 2016; Cheung et al., 1998; 

Sharif Nia et al., 2019). This might due to the small number of items in 
the Positive affect subscale (n = 4) and the proposition that positive 
affect items should not be part of the general depression factor (Cheung 
et al., 1998; Mohsen and Dennick, 2011). In addition, the overall α =
0.882 estimate for the CESD scale in this study is higher compared to 
previous studies looking at the same (α = 0.74 to 0.85) (Mazlan and 
Ahmad, 2013; Ghazali et al., 2016). Aside from methodological varia
tions among studies, this differences could be attributed to α underes
timation when applied in the context of non unidimensionality or non 
Tau-equivalence (Chechi and Chakraborty, 2020). 

Table 5 
Internal consistency reliability analysis.   

Cronbach’s alpha (α) McDonald’s omega (ω) Reliability Difference 

Alpha 95%CI SE Omega 95%CI SE ω-α 95%CI 

Overall CESD  0.882 0.837,0.914  0.020  0.886 0.837,0.916  0.019  0.004 0.001,0.007 
Somatic symptoms subscale  0.824 0.739,0.878  0.036  0.828 0.738,0.885  0.039  0.004 0.002,0.008 
Depressive affect subscale  0.822 0.745,0.880  0.036  0.834 0.750,0.884  0.033  0.012 0.008,0.018 
Positive affect subscale  0.610 0.326,0.721  0.102  0.612 0.379,0.723  0.201  0.002 0.001,0.006 

Note. SE; Standard Errors. 

Table 6 
CITC and Item-wise deletion Cronbach’s alpha values.  

CESD Item Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted 

Item 1  0.471  0.877 
Item 2  0.334  0.880 
Item 3  0.459  0.877 
Item 4  0.334  0.881 
Item 5  0.514  0.875 
Item 6  0.553  0.875 
Item 7  0.609  0.872 
Item 8  0.076  0.891 
Item 9  0.461  0.877 
Item 10  0.728  0.868 
Item 11  0.484  0.876 
Item 12  0.518  0.875 
Item 13  0.403  0.879 
Item 14  0.527  0.875 
Item 15  0.395  0.879 
Item 16  0.281  0.882 
Item 17  0.679  0.869 
Item 18  0.730  0.868 
Item 19  0.647  0.870 
Item 20  0.592  0.873  

Table 7 
Intra Class Correlation and 95% CI for total and individual items.  

Items Intra Class Correlation (ICC) 95% CI 

Item 1  0.550 0.220, 0.741 
Item 2  0.799 0.649, 0.885 
Item 3  0.612 0.319, 0.778 
Item 4  0.554 0.233, 0.742 
Item 5  0.735 0.541, 0.847 
Item 6  0.590 0.282, 0.766 
Item 7  0.812 0.673, 0.892 
Item 8  0.711 0.496, 0.834 
Item 9  0.581 0.267, 0.760 
Item 10  0.764 0.574, 0.868 
Item 11  0.502 0.151, 0.710 
Item 12  0.836 0.715, 0.906 
Item 13  0.699 0.479, 0.827 
Item 14  0.499 0.143, 0.710 
Item 15  0.680 0.443, 0.817 
Item 16  0.719 0.509, 0.839 
Item 17  0.829 0.697, 0.903 
Item 18  0.872 0.778, 0.927 
Item 19  0.806 0.663, 0.888 
Item 20  0.715 0.501, 0.836 
TOTAL  0.926 0.851, 0.961  
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This study found that the ω and Spearman Brown coefficients point 
estimates were consistency higher than α values for the overall CESD 
and its subscales. Furthermore, this difference is statistically significant 
between ω and α estimates. These findings suggest that despite the dif
ference between ω and α being minor (0.004), it’s indicative of a 
significantly higher ω estimates compared to α. Evidence in literature 
supports our findings of higher ω and Spearman Brown coefficients es
timates compared to α (Lifang and Wai, 2016; Sharif Nia et al., 2019; 
Roberts, 1980). However, far fewer studies have attempted to test the 
difference between these coefficients. In addition, this study grossly 
found fairly consistent categorization of α, ω and Spearman Brown co
efficients internal consistency reliability measures for the overall CESD 
and its subscales. Wherein the estimates were well within the similar 
category range (i.e acceptable, moderate, good, excellent) for the 
respective reliability estimates. This increases the overall confidence 
when reporting the internal consistency level for the CESD instrument 
instead of just relying on a single coefficient which is no longer sufficient 
(Hayes and Coutts, 2020). 

The test-retest reliability in this study was estimated via the ICC 
(point estimate and 95% CI) which was estimated using a 2-way mixed- 
effects model with absolute agreement. This model is an appropriate one 
as it is indicated in test-retest reliability in which repeated measure
ments cannot be regarded as randomized samples and measurements 
would be meaningless if there is no agreement between repeated mea
surements (Portney and Watkins, 2009). This study reported a total ICC 
value of 0.926 (95% CI 0.851, 0.961) indicating excellent reliability. 
Similarly, previous studies have reported total ICC values which are 
close to that in this study at 0.85 and 0.91 respectively (Miller et al., 
2008; Chin et al., 2015). The could be due to the almost similar sample 
size used for test-retest reliablity analysis which ranged from 47 to 52 
subjects and the similar 2-week re-test interval duration used. 

Item wise ICC analysis indicated that majority of the items were 
categorized to have moderate (57.1%) to good (33.3%) reliability. 
Among the items that were classified to have poor to moderate reli
ability, many were from the somatic symptom construct. Difficultly in 
understanding the somatic symptoms of depression among young ado
lescents and subject variability factors could possibly result in this 
findings (van Beljouw et al., 2010). Several approaches could be taken to 
improve the reliability of these items in future studies. Among them are 
using a larger study sample, rewording the items and increasing the 
awareness of somatic symptoms among adolescents. It is important for 
young adolescents to be aware of the somatic symptoms of depression in 
addition to the depressive affect. In addition, the lowest and highest ICC 
values reported in this study were for item 14 (ICC = 0.49) and item 18 
(ICC = 0.87) respectively. Studies done by Miller et al (Miller et al., 
2008) and Tatar et al (2010) had reported the lowest correlation values 
at 0.33 (item 4) and 0.09 (item 11), and the highest correlation values at 
0.74 (item 3) and 0.57 (item 10) respectively (Miller et al., 2008; Tatar 
et al., 2013). This difference could be due to methodological variations 
(i.e 2-way mixed-effects model or 2-way random model) in estimating 
ICC (Koo and Li, 2016). 

Among the strengths of this study include ensuring that the as
sumptions of Unidimensionality, Tau-equivalence and homogeneity of 
items are satisfied prior to the application of internal consistency reli
ability measures. Also this study provides point estimates and CI of 
several coefficients (α, ω and Spearman Brown) to examine the internal 
consistency of the CESD instrument. By doing so we are able to indicate 
the degree of confidence the true estimate would fall within the 95% CI 
range and also address limitations associated with the use of a single 
coefficient and are able to uniformly conclude on the internal consis
tency reliability (Hayes and Coutts, 2020). In addition, a test re-test was 
performed within a 2-week interval which would likely reduce recall 
bias at the same time reducing the potential for change in symptoms of 
depression (Streiner and Norman, 2003). Finally, this is the first study to 
examine the internal consistency (using several coefficients) and the 
test–retest reliability of the Malay version of the CESD instrument 

among young adolescent population in Malaysia. Limitations of the 
current study include that majority of the participants were 13 years of 
age, this would limit the generalizability of our study results to those 
older adolescents, however, our findings could be generalized to 
adolescent within the early adolescent age range which is between 10 
and 14 years of age (Sawyer et al., 2012). The dropout rate reported by 
our study is 20%, wherein 52 out of 65 participants were present for the 
second administration of the questionnaire (T2), however, this was 
accounted for during the sample size calculation. 

5. Conclusion 

The overall reliability analysis of the Malay version of CESD shows 
satisfactory Cronbach alpha, McDonald’s omega, Spearman Brown and 
ICC values, therefore making it a reliable instrument to screen for 
depression among adolescents in Malaysia. 
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Center for Epidemiologic Studies Depression Scale (CES-D) in children and 
adolescents from the perspective of the item response theory. Bull. Clin. 
Psychopharmacol. 23 (3), 242–253. 

Koo, T.K., Li, M.Y., 2016. A guideline of selecting and reporting intraclass correlation 
coefficients for reliability research. J Chiropr Med. 15 (2), 155–163. 

Streiner, D., Norman, G. Pretty Darned Quick (PDQ) statistics. 3rd ed. Shelton C, editor. 
United States: People’s medical publishing house; 2003. 

Sawyer, S.M., Afifi, R.A., Bearinger, L.H., Blakemore, S.-J., Dick, B., Ezeh, A.C., 
Patton, G.C., 2012. Adolescence: a foundation for future health. Lancet 379 (9826), 
1630–1640. 

S. Singh et al.                                                                                                                                                                                                                                    

https://doi.org/10.1016/j.pmedr.2021.101585
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0010
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0010
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0010
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0015
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0015
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0020
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0020
http://iku.moh.gov.my/images/IKU/Document/REPORT/nhmsreport2015vol2.pdf
http://iku.moh.gov.my/images/IKU/Document/REPORT/nhmsreport2015vol2.pdf
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0030
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0030
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0030
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0035
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0035
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0040
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0040
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0045
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0045
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0050
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0050
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0055
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0055
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0055
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0060
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0060
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0060
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0065
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0065
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0065
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0070
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0070
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0070
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0070
https://www.elsevier.com/books/evidence-based-school-psychiatry-an-issue-of-child-and-adolescent-psychiatric-clinics-of-north-america/bostic/978-1-4557-3839-7
https://www.elsevier.com/books/evidence-based-school-psychiatry-an-issue-of-child-and-adolescent-psychiatric-clinics-of-north-america/bostic/978-1-4557-3839-7
https://www.elsevier.com/books/evidence-based-school-psychiatry-an-issue-of-child-and-adolescent-psychiatric-clinics-of-north-america/bostic/978-1-4557-3839-7
https://www.ncss.com/software/pass/
https://www.ncss.com/software/pass/
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0085
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0085
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0085
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0090
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0090
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0090
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0095
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0095
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0095
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0105
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0105
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0110
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0110
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0115
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0115
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0120
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0120
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0120
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0135
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0135
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0135
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0135
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0140
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0140
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0145
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0145
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0150
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0150
https://doi.org/10.1371/journal.pone.0135131
https://doi.org/10.1371/journal.pone.0135131
http://www.ncbi.nlm.nih.gov/pubmed/20961414
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0165
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0165
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0165
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0165
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0170
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0170
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0180
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0180
http://refhub.elsevier.com/S2211-3355(21)00275-8/h0180

	Reliability analysis of the Malay version of the center for epidemiologic studies-depression scale (CESD) among adolescents ...
	1 Introduction
	2 Methods
	2.1 Study design and participants
	2.2 Data collection
	2.3 Measures
	2.4 Analysis

	3 Results
	3.1 Participant characteristics
	3.2 Test for Unidimensionality, Tau-equivalence and homogeneity of items
	3.3 Reliability analysis

	4 Discussion
	5 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	Funding
	Competing interest
	Ethical declarations
	Appendix A Supplementary data
	References


