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Abstract: The assessment of mental health, particularly depression, in university student populations
is crucial for effective intervention and support. This study investigates the psychometric properties
of the Center for Epidemiological Studies Depression Scale-10 (CES-D10) among 322 university
students in the Western Cape province of South Africa, employing both classical test theory and item
response theory. Participants were also assessed using the Perceived Stress Scale, the Satisfaction with
Life Scale, and a short form of the Beck Hopelessness Scale. The results reveal satisfactory reliability
indices for the CES-D10 based on Cronbach’s alpha and McDonald’s omega. However, Item 8 was
identified as problematic across multiple metrics, including exploratory and confirmatory factor
analysis (CFA) and Rasch analysis; therefore, the exclusion of this item is recommended for improved
scale performance. The 9-item version displayed superior fit in the CFA and better construct validity
than the 10-item scale. Scores on the CES-D10 were positively correlated with perceived stress and
hopelessness and negatively correlated with life satisfaction, supporting the criterion-related validity
of the scale. The study extends the psychometric validation literature of the CES-D10 by incorporating
Rasch analysis, underscoring the benefits of using multiple statistical frameworks to achieve robust
findings. These results have relevance for mental health assessment among university students in
developing contexts, providing an evidence-based tool for early intervention.

Keywords: center for epidemiological studies depression scale-10; depression; rasch analysis; classical
test theory; item response theory

1. Introduction

The mental health of university students remains a significant public health concern.
Studies undertaken in both high- and low-to-middle-income countries over the past decade
have confirmed that the prevalence of anxiety, stress, and depression is higher among
university students than among other population groups [1,2]. The transition to university
life can be challenging for many students as they encounter a new academic environment
and expand their social network. For many students, attending university also necessitates
living away from home for the first time. These adjustments—coupled with academic
pressure, financial constraints, and increased independence—can contribute to heightened
stress and susceptibility to mental health issues, particularly depression [3].

In a cross-sectional comparative study conducted during the COVID-19 pandemic,
Naser and colleagues [1] reported that depression and anxiety were markedly higher
among Jordanian university students than among healthcare workers and the general
population. This discrepancy was attributed to the transition to remote learning in the
context of significant resource constraints and students’ worries about the impact on
their future academic trajectory [1]. Vahedian-Azimi and colleagues [2] compared the
severity of psychological distress among different Iranian population groups and found
that depression and anxiety were higher among medical students than among the general
population and medical staff. This discrepancy was attributed to students’ exposure to
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COVID-19 patients, limited access to adequate medical equipment, fears of infection,
and concerns about errors in treatment [2]. A Spanish study [4] reported that university
students had higher levels of depression, anxiety, and stress than staff, and this finding was
attributed to the distinct implications of the pandemic for students. A range of systematic
reviews and meta-analytic studies [3,5,6] have confirmed that depression is a significant
mental health concern among students.

The consequences of untreated depression for university students can be profound.
Depression has been linked to poor academic performance, diminished quality of life, social
isolation, substance use, and suicidal ideation [7]. For this reason, systematic screening
has been advocated to facilitate early detection and intervention. Such screenings require
assessment measures that can discriminate between those who have depression and those
who do not, thereby accurately identifying at-risk students [8]. The Center for Epidemiolog-
ical Studies Depression Scale (CES-D) is one of the most widely used brief instruments for
assessing depression. The scale was originally developed for research in general population
epidemiological studies and primary care settings, but it has been extensively utilized as a
screening measure for depressive symptoms among various populations [8,9] and groups
with specific medical conditions [10]. The CES-D is a 20-item self-report scale that measures
the presence and severity of symptoms of depression occurring over the past week [11].

The scale is often represented by the four-factor structure proposed by Radloff [11],
which relies on principal component analysis and consists of depressed affect (e.g., feel-
ing sad), positive affect (e.g., feeling hopeful), somatic or vegetative activity (e.g., sleep
disturbances and appetite loss) and interpersonal problems (e.g., feeling lonely). These
components were not developed based on the existing contemporary diagnostic criteria for
depression. For this reason, some researchers have argued [12] that the scale may not be
aligned with the contemporary diagnostic criteria for depression, which could potentially
affect its reliability or validity.

Previous validation studies [13–15] have reported one-, two-, and three-factor struc-
tures of the scale, raising the question of whether the CES-D captures the same phenomena
across different languages, cultures, and populations. For example, studies investigating
the factor structure of the scale among adolescents in diverse cultural contexts, including
China [15], Saudi Arabia [16], Malaysia [13], Korea [14], and the United States [17] have
reported a two-factor structure [16], a three-factor structure [13–15], and a four-factor struc-
ture [17,18]. Kleim and colleagues [19] investigated the factor structure of the CES-D using
non-parametric models in a representative German sample of adults and reported sup-
port for the two-factor and four-factor models. These findings suggest that the scale may
not be psychometrically equivalent across different cultural settings. Apart from culture,
certain dimensions of the scale, such as interpersonal problems, have not been found in
studies [20–22] using exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA) in Asian populations. This finding could mean that the experience or expression of
depression in these populations may not strongly involve interpersonal problems or may
manifest in a way that is not captured by the existing scale. However, these differences in
structures may also reflect choices made in terms of the method of factor extraction and
rotation of factors.

There has also been extensive criticism of the psychometric properties of various
items on the CES-D. For example, items targeting physical symptoms, such as “I felt that
everything I did was an effort,” have been reported [23] to potentially inflate CES-D results
for chronic pain sufferers. In addition, robust gendered differences in the item “I had crying
spells” have been found [24] to lead to an inflation of women’s scores due to cultural norms
pertaining to emotional expression rather than differences in depressive symptoms. The
majority of factor analysis studies of the CES-D have relied on CFA and EFA [25].

Several abbreviated versions of the CES-D have been created for situations in which
using the complete scale might be too cumbersome. For example, Levine [26] evaluated
a seven-item version of the scale based on a sample of youth from the United States and
reported that the short-form scale had moderately acceptable unidimensional validity
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based on CFA and internal consistency reliability and that it was superior to the original
scale. He and colleagues [27] developed a nine-item Chinese version of the scale and found
it to be reliable and valid. Various ten-item versions of the CES-D have been developed
as well [28,29]. The current study evaluates Andresen’s [30] 10-item version, which has
demonstrated comparable accuracy to the original CES-D scale in classifying those with
depressive symptoms [31]. Using Andersen’s [30] CES-D10, Zhang and colleagues [31]
confirmed that the factors most associated with predicting outcomes in the CES-D20 were
paralleled in the CES-D10. These researchers also confirmed that the short-form scale
consisted of the same underlying factors of positive and negative affect found in the
original development of the CES-D20. The scale’s brevity and ease of administration make
it a valuable instrument for large-scale epidemiological studies, longitudinal research, and
clinical settings. The CES-D10 has been widely validated and has demonstrated good
psychometric properties, including high internal consistency and test-retest reliability (see
Yang and colleagues for an overview [32]).

Most short-form versions of the CES-D have been developed utilizing traditional test
theory metrics, including item-total correlations and factor loadings [33–35]. However,
one limitation of classical test theory (CTT) is its dependency on the specific sample being
studied, as the performance of items may vary when applied to different populations [36].
In contrast, item response theory (IRT) methods, including Rasch analysis, offer more
stable and generalizable estimates of item and test performance across diverse samples [36].
Rasch analysis, a specific form of IRT, allows for a nuanced understanding of individual
item characteristics and their relationships to the underlying trait being measured (in this
case, depressive symptoms). It provides additional information about item difficulty, dis-
crimination, and how well each item fits within the overall construct of interest. Moreover,
Rasch analysis is designed to evaluate the unidimensionality of a scale, which is crucial to
ensure that the measure is capturing a single underlying construct [37].

It is, nevertheless, important to acknowledge that while IRT, with its emphasis on
item parameter invariance, can offer advantages in terms of comparability across different
samples or over time, particularly in diverse or longitudinal contexts, this does not imply
that CTT is less effective in providing meaningful and generalizable results within the
scope of its application. CTT, focusing on total test scores and reliability estimates like
Cronbach’s alpha, remains a robust and reliable tool for assessing test reliability and internal
consistency in specific samples. Therefore, both IRT and CTT have unique strengths and
are suited to different research needs, with the choice of method depending on the specific
objectives and conditions of the study.

The current study was undertaken in South Africa, where a recent national survey
of university students [38] revealed that the 30-day prevalence rate for major depressive
disorder was 15.4%, a figure that surpasses the prevalence rate observed in the general
population. This disparity underscores the necessity for assessment instruments that are
tailored to effectively identify depressive symptoms in this group, who may experience
unique stressors and challenges distinct from the general population. Several studies
undertaken in sub-Saharan Africa have investigated the psychometric properties of the
CES-D. For example, Baron and colleagues [33] conducted a validation study of the CES-D-
10 among Zulu, Xhosa, and Afrikaans-speaking populations in South Africa. Using EFA,
they found that a two-factor solution accounted for 42.7% and 46.7% of the variance in
the CES-D-10 scores among Zulu and Xhosa-speaking samples, respectively. In contrast, a
single-factor model was more suitable for the Afrikaans sample, explaining 51.6% of the
variance. Furthermore, in the Zulu, Afrikaans, and Xhosa-speaking samples, the item-rest
correlations for the CES-D-10 were consistently above 0.37, 0.40, and 0.60, respectively.
However, items 5 (“I felt hopeful about the future”) and 8 (“I was happy”) were exceptions,
as they consistently demonstrated the lowest item-rest correlations across these groups.
Kilburn and colleagues [39] examined the performance of the CES-D10 among rural youth
in Kenya, Malawi, Tanzania, Zambia, and Zimbabwe using CFA and EFA and found that a
two-factor solution had the best model fit. Adams and colleagues [40] validated the 8-item
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CES-D among an aging Shangaan-speaking South African sample using EFA and CFA and
reported that a two-factor solution accounted for 50.6% of the variance in the overall scale.
The reliability of the scale differed by gender in that men were less likely to endorse sleep
problems and depressed mood than women. These studies suggest that while the CES-D is
a valuable tool, further assessment of its psychometry properties is warranted, particularly
in diverse cultural contexts.

This study aims to augment the existing body of evidence supporting the reliability,
validity, and dimensionality of the CES-D10 by employing Rasch analysis in tandem with
traditional CTT methods as well as factor analysis (EFA and CFA). The study aims to offer a
comprehensive evaluation of the scale, considering both sample-specific characteristics and
generalizable item properties. This dual-method approach aims to strengthen the empirical
foundations of the CES-D, making it more robust and applicable across varied settings
and populations.

2. Materials and Methods
2.1. Participants and Procedure

The study was conducted during the period 15 March 2022 to 19 August 2022. Partici-
pants were students (n = 322) at a university in the Western Cape province of South Africa.
We used Google Forms to construct an electronic version of the instruments described in
the Instruments section. This link was sent to a random sample of 1500 students selected
using a random number generator, along with an invitation to participate in a study related
to the mental health consequences of COVID-19. The 322 participants who accepted the
invitation constituted a response rate of 21.5%. A post-hoc analysis indicated that the
sample size of 322 leads to a 5.31% margin of error (95% confidence interval). The majority
of the sample lived in an urban area (87.3%) and were women (77%). The mean age of the
sample was 26.01 years (SD = 10.19). The university from which the participant sample
was drawn caters to mature students who range in age from 17–63 years.

2.2. Instruments

Participants completed the following questionnaires: the CES-D10 [30], the Perceived
Stress Scale (PSS) [41], the Satisfaction with Life Scale (SWLS) [42], and a short form of
the Beck Hopelessness Scale (BHS-9) [43]. In addition, participants completed a brief
demographic questionnaire.

The CES-D10 consists of 10 items to which participants respond on a 4-point scale,
ranging from “rarely or none of the time” (0) to “most or all of the time” (3). An example
item of the CES-D10 is: “I felt that everything I did was an effort.” Zhang and colleagues [31]
reported an alpha coefficient of 0.88 for the CES-D10 and found that the short-form version
was as accurate as the 20-item version in screening for depression. In South Africa, Baron
and colleagues [33] validated the CES-D10 in different language groups and reported
reliability coefficients ranging from 0.69 to 0.89.

The PSS is a 10-item measure of the extent to which individuals appraise events in
their lives as stressful. Responses to the 10 items are made on a 5-point scale ranging from
“never” (0) to “very often” (4). An example item of the PSS is: “How often have you felt
difficulties were piling up so high that you could not overcome them?” The author of the
scale reported reliability coefficients ranging from 0.84 to 0.86. The relationship between
life event scores and scores on the PSS served as evidence for the tool’s validity [41]. In
South Africa, Engelbrecht [44] confirmed the construct validity of the scale and reported a
reliability coefficient of 0.93 for the PSS.

The SWLS is a 5-item measure of the cognitive component of subjective well-being,
and it assesses participants’ cognitive appraisals of how satisfied they are with their lives.
Responses to the five items are made on a 7-point scale ranging from “strongly disagree” (1)
to “strongly agree” (7). An example item of the SWLS is: “So far, I have gotten the important
things I want in life.” Diener and colleagues [42] reported a Cronbach’s alpha of 0.87 in the
first application of the scale, and the relationship between scores on the SWLS and other
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measures of subjective well-being serves as evidence of the scale’s validity. Pretorius and
Padmanabhanunni [45] used CTT and IRT to demonstrate that the SWLS is a unidimen-
sional, reliable, and valid measure of life satisfaction when used with schoolteachers in
South Africa.

The BHS-9 is a short form of the original 20-item Beck Hopelessness Scale [46]. Re-
sponses to the nine items of the BHS-9 are made on a dichotomous true/false scale. An
example item of the BHS-9 is: “All I can see ahead of me is unpleasantness rather than
pleasantness.” Balsamo and colleagues reported a Mokken scale reliability of 0.87 and
an alpha coefficient of 0.86 for the 9-item version of the BHS in a sample of psychiatric
in-patients [43].

2.3. Ethical Considerations

Ethical approval to undertake the study was granted by the Humanities and Social
Sciences Ethics Committee of the University of the Western Cape (ethics reference number:
HS22/2/9, February 2022). The study was conducted in accordance with the guidelines of
the Declaration of Helsinki. Participants were assured of anonymity, and no identifying
information was collected. Participation was entirely voluntary, and participants could
withdraw from the survey at any time. Participants provided informed consent on the
landing page of the electronic link.

2.4. Data Analyses

We used IBM SPSS for Windows version 28 and IBM SPSS Amos version 28 (IBM
Corp., Armonk, NY, USA) for all CTT analyses. We used Pearson’s r to examine the
criterion-related validity of the CES-D10 by establishing the relationship between scores
on the CES-D10 and measures of perceived stress, hopelessness, and life satisfaction. Both
alpha and omega were used to examine the reliability of the CES-D10. In addition, the
contribution of each item to the overall reliability of the scale was assessed by determining
whether the exclusion of an item would lead to an increase in the scale’s reliability. To
examine the factor structure of the CES-D10, we used EFA (maximum likelihood with
oblique promax rotation) and CFA. Prior to the EFA, we used Bartlett’s test of sphericity
and the Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy to determine whether
the data were suitable for factor analyses. A significant Bartlett’s test and a KMO greater
than 0.50 would indicate that there is sufficient common variance, and thus, factor analyses
would be appropriate [47]. We also used parallel analysis to confirm the number of factors
that accounted for the variability in the data. In parallel analysis, a random number of
alternative data sets are generated, and eigenvalues obtained in these random data sets are
compared to the actual eigenvalues obtained in the data set under analysis. Meaningful
factors are those where the eigenvalue obtained for the real data set exceeds those obtained
in the parallel data sets. Parallel analysis was conducted with SPSS syntax, which is freely
available online [48]. With respect to CFA, we used the following fit indices [49] to examine
the extent to which the one-factor model fits the data: chi-squared (χ2: should be non-
significant, which would indicate a perfect fit), goodness-of-fit index (GFI: should be greater
than 0.90), confirmatory fit index (CFI: should be greater than 0.90), root-mean-square error
of approximation (RMSEA: should be less than 0.08), and the Tucker–Lewis index (TLI:
should be greater than 0.90) [49]. Akaike’s information criterion (AIC), a model comparison
index, was also used (the model with the lowest AIC value is considered the best fit). The
factor loadings in CFA should be significant and greater than 0.40 [50].

Construct validity was assessed in terms of inter-item correlations and item-total
correlations. Inter-item correlations should ideally be between 0.15 and 0.85, and average
inter-item correlations should be between 0.15 and 0.50 [51]. Inter-item correlations that
are too high (greater than 0.85) would indicate item redundancy, and those that are too
low (less than 0.15) would indicate that the items do not assess the same content domain.
Item-total correlations provide an indication of the extent to which each item contributes to
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the measurement of the latent variable; ideally, these correlations should be greater than
0.50 [52].

A Rasch analysis was conducted using Winsteps version 5.1.4 [53]. In Rasch analysis,
item and person separation indices provide further evidence of construct validity if the
person separation index is greater than or equal to 2 together with a person reliability
greater than or equal to 0.80 and an item separation index greater than or equal to 3, along
with an item separation reliability greater than or equal to 0.80. Person separation and
reliability assess whether an item can discriminate between high and low scorers on the
latent variable, while item separation and reliability confirm whether an item difficulty
hierarchy exists in the scale. The fit of items in the Rasch model is assessed using infit
and outfit mean squares (MnSq), which should range from 0.5 to 1.5. Mean square values
outside of this range are indicative of misfitting items. Finally, the dimensionality of
the scale was assessed through a principal component analysis of the residuals after the
presumed latent trait was excluded. If the eigenvalue of a possible second dimension
(referred to as the first contrast) is greater than 2, it would indicate the existence of a
possible second dimension.

3. Results

The intercorrelations, descriptive statistics, and reliability coefficients for the scales
used in the study are reported in Table 1.

Table 1. Intercorrelations, descriptive statistics, and reliabilities of study variables.

Scale 1 2 3 4

1. CES-D10 —
2. PSS 0.66 ** —

3. SWLS −0.53 ** −0.53 ** —
4. BHS-9 0.50 ** 0.47 ** −0.52 ** —

Mean 14.15 23.89 19.35 2.29
SD 6.77 6.28 7.06 2.45

Alpha 0.84 0.85 0.86 0.84
Omega 0.85 0.86 0.86 0.84

Note. CES-D10, Center for Epidemiological Studies Depression Scale-10; PSS, Perceived Stress Scale; SWLS,
Satisfaction with Life Scale; BHS-9, Beck Hopelessness Scale-9. ** p < 0.001.

The findings in Table 1 indicate that all the scales demonstrated satisfactory reliability
(α and ω: 0.84–0.86). Table 1 also shows a significant positive relationship between depres-
sion and perceived stress (r = 0.66, p < 0.001, large effect), as well as hopelessness (r = 0.50,
p < 0.001, large effect). Conversely, there was a significant negative relationship between
depression and life satisfaction (r = −0.53, p < 0.001, large effect).

The results of the KMO (0.86) and Bartlett’s test (p < 0.001) indicated substantial
correlations in the data; therefore, an EFA (maximum likelihood with oblique promax
rotation) was used to examine the factor structure of the CES-D10. EFA extracted two
factors which accounted for 42.13% and 10.82% of the variance, respectively. The results of
the EFA are reported in Table 2.

Table 2 indicates that all the negative items load on factor 1. The two positive items
load on factor 2. However, Items 12 (“I was happy”) and 8 (“I felt hopeful about the future”)
cross-loaded on both factors. Parallel analysis, however, indicated that one factor was
sufficient to account for the variability in the data as the eigenvalue of factor 1 in the real
data set (4.21) was greater than the eigenvalue of the parallel data sets (1.37), while the
eigenvalue of factor 2 (1.08) was lower than that obtained in the parallel data sets (1.24).

Consequently, we examined a one-factor model of the CES-D using CFA. However,
CFA indicated that item 8 had an unacceptably low factor loading of less than 0.40. We
thus examined two one-factor models of the CES-D10: one model included all 10 items,
and the other excluded Item 8. The CFA models are presented in Figure 1.
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Table 2. Results of the EFA for the CES-D10.

Item * Factor Loadings

1 2

Factor 1
1. I was bothered by things that usually don’t bother me. 0.68 0.37
5. I had trouble keeping my mind on what I was doing. 0.66 0.37

6. I felt depressed. 0.76 0.53
7. I felt that everything I did was an effort. 0.55 0.21

10. I felt fearful. 0.60 0.42
11. My sleep was restless. 0.58 0.39

14. I felt lonely. 0.66 0.10
20. I could not get “going”. 0.72 0.03

Factor 2
8. I felt hopeful about the future. 0.31 0.70

12. I was happy. 0.45 0.54
* Item numbers are drawn from the original 20-item scale. Factor loadings in bold indicate primary loading.
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The fit indices demonstrate that both models fit the data to an acceptable degree (GFI,
TLI, CFI > 0.90; RMSEA < 0.08). However, the fit indices for the two models indicate that
the 9-item model (χ2 = 65.56; p < 0.001; GFI = 0.96; TLI = 0.94; CFI = 0.95; RMSEA = 0.07)
was marginally better fit to the data than the 10-item model (χ2 = 96.86; p < 0.001; GFI
= 0.94; TLI = 0.91; CFI = 0.93; RMSEA = 0.07). In addition, the model comparison index
(AIC) indicated that the 9-item model (AIC = 101.56) had lower values than the 10-item
model (136.86) and thus was the better fitting model. Figure 1 also reflects that all items
had parameter estimates greater than 0.40 except Item 8, which had an unacceptably low
factor loading of less than 0.40 (β = 0.35). As the EFA suggested the presence of a method
factor (a distinction between positively- and negatively-worded items), we also examined a
two-factor model of the CES-D10. The fit indices indicated that the two-factor model was
an acceptable fit for the data (GFI, TLI, CFI > 0.90; RMSEA < 0.08). However, the AIC for
the two-factor model (123.09) was higher than that of the 9- and 10-item unidimensional
model, indicating that it was not the best-fitting model.

The item-level indices for the 10 items of the CES-D10 are reported in Table 3. These
indices include inter-item correlation, item-total correlation, mean, standard deviation,
reliability if item removed (CTT), and infit and outfit MnSq (Rasch).

Table 3. Item-level indices for the CES-D10.

Items and Indices 1 5 6 7 8 10 11 12 14 20

1. Bothered —
5. Keeping mind

on things 0.47 ** —

6. Depressed 0.52 ** 0.49 ** —
7. Everything was

an effort 0.34 ** 0.37 ** 0.45 ** —

8. Hopeful about
future 0.17 * 0.19 ** 0.31 ** 0.07 —

10. Fearful 0.43 ** 0.36 ** 0.46 ** 0.28 ** 0.23 ** —
11. Sleep restless 0.39 ** 0.34 ** 0.42 ** 0.32 ** 0.23 ** 0.48 ** —

12. Happy 0.31 ** 0.27 ** 0.38 ** 0.17 * 0.36 ** 0.33 ** 0.22 ** —
14. Lonely 0.41 ** 0.35 ** 0.49 ** 0.30 ** 0.27 ** 0.29 ** 0.31 ** 0.33 ** —

20. Could not get
going 0.36 ** 0.50 ** 0.45 ** 0.37 ** 0.31 ** 0.40 ** 0.41 ** 0.33 ** 0.47 ** —

Mean 1.26 1.55 1.38 1.71 1.30 1.10 1.51 1.43 1.49 1.43
SD 0.98 1.00 1.14 1.09 1.06 1.03 1.10 0.94 1.14 1.04

α if item removed 0.82 0.83 0.81 0.84 0.85 0.83 0.83 0.84 0.83 0.82
Item-total
correlation 0.68 ** 0.67 ** 0.78 ** 0.58 ** 0.49 ** 0.66 ** 0.65 ** 0.56 ** 0.66 ** 0.72 **

Infit MnSq 0.80 0.84 0.85 1.23 1.36 0.97 1.08 0.96 1.12 0.81
Outfit MnSq 0.84 0.90 0.80 1.34 1.60 0.94 1.09 1.01 1.12 0.78

** p < 0.001, * p < 0.01.

The findings in Table 3 indicate that the inter-item correlations were all significant
except for the correlation between Items 8 and 7. Generally, the findings reflect low to
medium correlations between Item 8 and the rest of the items of the CES-D10. The range
of inter-item correlations from 0.22 to 0.52 reflects low to moderate correlations, which
indicate that there is no item redundancy. Item 8 was the only item that would lead to a
marginal increase in the total scale reliability (α = 0.85) if excluded. The average inter-item
correlation was 0.21. All the item-total correlations were significant and greater than 0.50.
However, Item 8 had the lowest correlation with the scale total (r = 0.49) and a medium
effect size, whereas the correlation coefficients for the rest of the items represented a large
effect size (r > 0.50). In terms of the Rasch infit and outfit MnSq, all items except Item 8 had
optimal MnSq values (0.50–1.50). The outfit MnSq of Item 8 exceeded 1.50 (MnSq = 1.60),
which is less than optimal.
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The scale-level indices for the CES-D10 are reported in Table 4. These findings include
the CTT and Rasch indices for the 9- and 10-item versions of the scale.

Table 4. Scale-level indices for two versions of the short CES-D.

Index CESD-10 CES-D9 Acceptable Value

Alpha 0.84 0.85 >0.70
Omega 0.85 0.85 >0.70

Item separation reliability * 0.92 0.93 ≥0.80
Item separation index * 3.32 3.54 ≥3.00

Person separation reliability * 0.80 0.80 ≥0.80
Person separation index * 1.98 2.00 ≥2.00

First contrast *,1 1.57 1.40 <2.00

* Rasch indices; 1 eigenvalue of the unexplained variance in the first contrast.

The findings in Table 4 reflect that the two scale versions had similar and acceptable
indices at the scale level, except for the person separation index of the 10-item version,
which was lower than the acceptable level of 2.00.

4. Discussion

The development of the original 10-item version of the CES-D10 [30] and subsequent
validity studies thereof (for example, [33–35]) have largely been carried out from the
perspective of CTT. However, this method is sample-dependent; therefore, the results
may vary from sample to sample. IRT is theoretically a less sample-dependent approach
and thus produces indices that remain relatively stable across samples. The current study
sought to provide further evidence for the reliability, validity, and dimensionality of the
CES-D10 from the perspectives of CTT and IRT.

First, the reliability of the CES-D10 scale in the current study was satisfactory, as
determined using Cronbach’s alpha and McDonald’s omega. Second, Item 8 (“I felt hopeful
about the future”) proved problematic across several indices. It cross-loaded on two factors
in EFA, with the most salient loading on a second factor rather than the primary factor.
The loading of item 8 on a second factor does not suggest that the CES-D10 should be
considered multidimensional since a single-item factor would indicate that the single item
and the latent factor that it defines share 100% of the variance, making them empirically
indistinguishable. In this regard, Costello and Osborne [54] recommend that a factor should
only be retained if it has at least three items with factor loadings greater than 0.32. In CFA,
the factor loading for Item 8 was less than the recommended 0.40. CFA fit indices showed
that, while both a 9-item (excluding Item 8) and a 10-item version of the scale were good fits
for the data, the 9-item version demonstrated a superior fit. Item 8 had low correlations and
one non-significant correlation with the other nine items, which indicates that the items do
not share the same content domain [55]. In addition, the correlation of Item 8 with the total
scale was less than the recommended 0.50, which indicates that the contribution of this
item to the measurement of the latent variable was less than that of the other nine items.
Item 8 was also the only item that, if excluded, would marginally increase the reliability
of the total scale. Rasch analysis also indicated that this item is a misfit in the scale, as the
outfit MnSq value for Item 8 was greater than 1.50.

In terms of criterion-related validity, we found that depression was positively associ-
ated with perceived stress and hopelessness and negatively associated with life satisfaction.
These findings are consistent with the theoretical expectations, as higher levels of stress
and hopelessness and lower levels of life satisfaction have previously been associated with
higher levels of depression [56–58].

The 9- and 10-item versions of the CES-D had roughly similar indices at the scale
level (i.e., reliability, item separation indices, and dimensionality), suggesting that either
version would be acceptable for use. However, the 10-item version had a low person
separation index. This finding indicates that the construct validity of the 10-item version
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is compromised by Item 8 because it renders the scale unable to discriminate between
individuals with high and low measures of depression.

The study findings have several practical and theoretical implications for university
settings within developing contexts. University counseling centers or mental health services
are often under-resourced. This situation, coupled with the high stress levels and increased
vulnerability to mental health issues observed among university students, necessitates
the availability of a brief, reliable, and valid tool for the early detection of depressive
symptomology. Employing a reliable diagnostic tool can facilitate early interventions,
which could impact students’ mental health and well-being. Depression has a notable
impact on academic performance and overall well-being. For universities in developing
contexts—where students may already grapple with challenges such as financial constraints,
limited access to resources, and societal pressures—a reliable tool like the 9-item CES-D
can assist mental health professionals in identifying students in distress. Mental health
professionals would then be empowered to offer necessary support to these students, which
could, in turn, improve academic outcomes and reduce dropout rates.

Theoretically, the study emphasizes the importance of employing both CTT and IRT
for a comprehensive and generalizable assessment of the reliability and validity of the
scale. The identified problematic nature of Item 8, as highlighted in the study, underscores
the importance of ensuring the cultural relevance of psychometric tools. The low person
separation index for the 10-item version has implications for the construct validity of the
scale. In the context of developing countries, where the CES-D10 may be translated into
different languages or modified to account for local cultural norms, understanding the
limitations of particular items could guide adaptations to ensure the scale remains reliable
and valid.

In summary, the refined 9-item version of the CES-D could serve as an effective tool
for mental health assessment among university students in developing contexts, promoting
mental health interventions and academic support services. By using a reliable and valid
tool, mental health professionals can be more confident in diagnoses and subsequent
treatment plans for university students.

In sum, the current study makes important contributions on both theoretical and
practical fronts. Theoretical contributions are exemplified by our comprehensive approach
to evaluating the psychometric properties of the CES-D10 within a specific cultural context.
We highlight the importance of considering cultural relevance and adaptation in the assess-
ment of depressive symptomology, particularly in developing regions. The identification
of item 8 as problematic underscores the need for a nuanced approach when utilizing
widely used scales across diverse populations. From a practical perspective, our findings
provide mental health professionals, educators, and policymakers with a valuable tool for
early detection and intervention of depressive symptoms among university students. The
recommendation to exclude item 8 enhances the practical utility of the CES-D10, while our
criterion-related validity results emphasize its real-world applicability. Overall, this study
bridges theoretical insights with practical implications, contributing to a more comprehen-
sive understanding of mental health assessment and support in university settings within
developing contexts.

The study has certain limitations. The study is cross-sectional and, therefore, captures
data at a single point in time. This approach does not allow for assessment of the instru-
ment’s sensitivity to change over time, which is particularly important for tracking the
effectiveness of interventions. The study relies on a student sample from one institution
located in a specific geographic area, which may impact the generalizability of the findings.
Although this study provides valuable insights into the psychometric properties of the
CES-D10, it does not explicitly account for cultural variations that might influence the
interpretation of specific items, including Item 8. However, the exclusion of item 8 cannot
be solely grounded in the findings of the current study. The problematic nature of item
8 should be replicated in other samples and validated with different statistical methods,
such as non-parametric IRT, to further substantiate its potential limitations. The study
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employed both CTT and IRT; however, using additional methods such as longitudinal
designs or multi-group comparisons could offer more comprehensive insights regarding
the reliability and validity of the instrument. While the study did establish criterion-related
validity with respect to stress, hopelessness, and life satisfaction, it did not examine how the
CES-D10 correlates with clinical diagnosis of depression or other mental health conditions.
An examination of such correlations might offer a more direct validation of the tool’s utility
in clinical settings.

5. Conclusions

This study offers a nuanced examination of the psychometric properties of the CES-D10
scale, contributing valuable insights through the lenses of both CTT and IRT. The findings
suggest that the 9-item version of the CES-D may be more reliable and valid for assessing
depression than the 10-item version, particularly among university student populations in
developing contexts. This enhanced version has the potential to serve as a more precise
tool for mental health practitioners and researchers, thereby facilitating improved mental
health outcomes for students. The identification of limitations related to individual items
of the scale and the construct validity of the scale sets the foundation for future research
aimed at refining the measurement of depression among diverse populations. Given
the urgency of addressing mental health challenges in academic settings, particularly in
resource-constrained environments, the implications of this study are timely.
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