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Objective: To evaluate the item performance of the Center for Epidemiologic Studies Depression
Scale.

Methods: The participants were adults aged > 50 years from the English Longitudinal Study of
Ageing. Using classical test theory and item response theory, data from 11,612 participants were
analyzed to estimate reliability, item discrimination (a), and item difficulty (b). Differential item
functioning analyses were used to determine whether men and women responded differently to items
despite similar depressive symptom levels.

Results: The Center for Epidemiologic Studies Depression Scale demonstrated adequate internal
consistency (o = 0.80; » = 0.85), with marginal reliability (0.65). Around 60% of the participants
reported at least one depressive symptom. All items showed moderate to high levels of discrimination
(a > 0.66), with “slept restlessly” being the most frequently reported (b = 0.43), and “felt lonely” being
the least (b = 1.59). Four items — “slept restlessly,” “felt lonely,” “felt sad,” and “could not get going” —
had significant differential item functioning, with women more likely to report these items than men at
equivalent symptom levels.

Conclusion: The Center for Epidemiologic Studies Depression Scale items showed acceptable
reliability and effectively captured varying depression severity. Despite some differential item
functioning, no substantial gender-related measurement bias was found, supporting the scale’s use
for screening in older adult populations.

Keywords: Depressive symptoms; Center for Epidemiologic Studies Depression; older adult;
classical test theory; item response theory; differential item functioning

Introduction The Center for Epidemiologic Studies Depression

Scale (CES-D) is an extensively validated instrument for

Depressive disorder has a substantial impact on an
individual's emotional state, cognitive processes, and
ability to engage in daily activities."? Despite its sig-
nificant burden, depressive states in older adults often go
unrecognized and undertreated.® Noticeably, depressive
disorder manifests differently in older adults than younger
adults, presenting distinct nuances in its clinical fea-
tures.*® Likewise, older men and women also report a
dissimilar profile of depressive symptoms,” both in terms
of prevalence and psychopathological presentation.®®
Given the global trend in aging anticipated in the coming
decades, it is essential to improve the detection of
depressive states in older adults through cost-effective
screening tools.
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assessing depressive symptoms, particularly in commu-
nity-based settings.'®'? Its adaptability underscores its
relevance for older adults,'>'” making it a practical and
accessible tool for identifying those at risk of depression
in this population. However, depression screening tools
like the CES-D may require recalibration over time.
Reexamining large-scale data through alternative per-
spectives can provide insight into how well the scale
predicts the risk of depressive symptoms in aging cohorts.

The present study explored a large-scale dataset of the
8-item version of the CES-D scale from the perspective of
classical test theory (CTT) and item response theory
(IRT) to investigate its psychometric congruence. While
CTT was used to provide straightforward insights into the
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overall reliability and validity of the instrument, IRT
allowed for a deeper examination of individual item
characteristics, such as difficulty and discrimination
parameters. In addition, IRT analysis of differential item
functioning (DIF) helps uncover items that work differently
among individuals displaying depressive symptoms of
similar severity. The integration of both methodologies
allows a nuanced understanding of how the CES-D
functions across diverse older adult populations, account-
ing for unique variations in symptom presentation and
potential measurement biases.

This study analyzed self-reported depressive symp-
toms in community-dwelling older adults from the
English Longitudinal Study of Ageing (ELSA) through
item assessment of the CES-D scale. Such an analysis
could improve the scale’s precision and ensure that it
remains sensitive and reliable across different levels
of depressive severity in the community. First, the
CES-D’s psychometric properties and reliability for
detecting depressive symptoms will be described. Sec-
ond, the discrimination and difficulty levels of individual
CES-D items will be analyzed using the CTT and IRT
methods. Third, DIF analysis will be used to evaluate
gender-related measurement bias regarding item endor-
sement. Finally, equivalences and misconceptions
regarding the scale’s efficacy in older adults will be
discussed.

Methods
Design and participants

This study is a secondary analysis of data from ELSA, an
ongoing panel study designed to monitor individuals aged
> 50 years who reside in England. Recruitment for
ELSA’s participant pool began in 2002 based on the
Health Survey for England. Multi-stage stratified prob-
ability sampling was used to construct a nationally
representative sample.'® ELSA follow-up interviews are
conducted every 2 years. Additional information on the
study design can be found elsewhere.'®

The baseline wave (2002) included a cohort of 12,099
older adults. Of this group, 487 individuals were exclu-
ded due to invalid data or errors related to data collec-
tion or entry. The present analysis is based on a
dataset of 11,612 valid questionnaires, representing
96% of the original sample after removing unreliable
questionnaires. All participants completed a self-adminis-
tered survey with closed-ended questions focusing
on physical and mental health indicators, including the
CES-D scale.

Within this sample, 6,502 individuals were identified as
women, representing 56% of the participants. The overall
mean age was 63.8 years (SD = 10.6). Sex differences in
mean age were observed, with men slightly older than
women (mean age 64.1 vs. 63.5 years; p < 0.001).
Marital status was distributed as follows: 5.5% were
single, 67.6% were married, 10.5% were divorced, and
16.4% were widowed.
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The Center for Epidemiologic Studies Depression Scale

The 8-item CES-D is an abbreviated version of the 20-
item CES-D, which was designed to detect symptoms
indicative of depressive disorder.'®'® Respondents com-
plete a self-report survey in which they are instructed to
indicate the frequency of eight emotions they experienced
in the past week: depressed (item 1), everything was an
effort (item 2), restless sleep (item 3), happy (item 4),
lonely (item 5), enjoyed life (item 6), sad (item 7), and
unable to get going (item 8). Positive statements (items 4
and 6) were reversely coded. In general, each CES-D
item is scored as a dichotomized variable to identify
possible cases of depression above threshold scores
> 4.792% We used binary scoring (yes/no) to indicate the
absence or presence of depressive symptoms. Total
scores range from 0 to 8, indicating the presence of no
symptoms or all symptoms. Higher scores indicate
greater depression symptoms.

Regarding criterion validity, the CES-D’s sensitivity and
specificity were 56.2%-70.2% and 84.7%-94%, respec-
tively, in the Health and Retirement Study when com-
pared against the Composite International Diagnostic
Interview — Short Form as the gold standard,’” and its
sensitivity of and specificity were 29%-82% and 39%-
92%, respectively, in the Longitudinal Aging Study in
India.?’ Agreement on depression classification between
the CES-D and the Composite International Diagnostic
Interview — Short Form was poor or weak (x range = 0.04-
0.44).772" Variability across studies and populations has
led to inconsistencies and limitations in depression
classification, requiring careful interpretation in research
and clinical settings. Further studies are needed to
examine symptom-related and contextual factors.

In the ELSA cohort, a substantial proportion of
community-dwelling respondents (41.1%) scored zero
on the CES-D. A total of 16.2% of participants scored
above a cutoff of 4, indicating the potential presence of
depressive disorder. While no correlation was found
between age and total score, the mean CES-D score
differed significantly between women and men (1.8 vs.
1.3; p < 0.001). Although the CES-D is not designed to
diagnose clinical depression, its alignment with standard-
ized clinical interviews has been well-supported for older
populations.'#?

Statistical analysis

The initial analysis assessed the dispersion and homo-
geneity of individual scale items and overall scores. We
examined key parameters such as mean, SD, Pearson’s
coefficient of variation, and Cronbach’s alpha (x) to
ensure internal consistency. In addition, we estimated
McDonald’s omega (o) coefficients under the congeneric
measurement model. Both the CTT and IRT statistical
frameworks were used to examine the CES-D data.

In CTT, two methods of item analysis were considered:
the biserial point correlation (rs) and the proportion
of endorsement (%;). The ryis Measures evaluate the



relationship between observed and expected values to
determine the item’s discriminative ability.?® To interpret
the results, a correlation range of 0 to 0.14 was
considered weak, 0.15 to 0.25 moderate, 0.26 to 0.35
good, and > 0.35 very good.?*° The %, corresponds to
the endorsement proportion or item difficulty®® and ranges
from 0 to 1.0. Values close to 1.0 indicate items with low
difficulty, values ~ 0.5 indicate moderate difficulty, and
values close to 0 indicate high difficulty.?42°

Unidimensionality within the IRT framework was
evaluated using confirmatory factor analysis to examine
the covariance structure of the CES-D. As expected,
given the large sample size, the chi-square test was
statistically significant (X[zgo] =1440.94, p < 0.001), which
should not be interpreted in isolation as evidence of model
fit. Instead, model evaluation was based on a combination
of fit indices. The comparative fit index (0.97) and the
Tucker-Lewis index (0.95) both indicated good fit to a
unidimensional model, whereas the root mean squared
error of approximation (0.08) suggested borderline fit.
Taken together, these results provide overall support for
the adequacy of a unidimensional structure, while also
acknowledging some limitations in fit.

Local independence among the 8 CES-D items was
evaluated using Yen’s Q3 residual correlations derived
from the IRT model. Q3 values ranged from -0.295 to
0.162, with most item pairs showing residual correla-
tions below 10.20l, indicating that items were largely
locally independent. A few item pairs (1/6, 2/4, 2/7) had
slightly higher correlations (-0.261 to -0.295), suggesting
only mild local dependence. Overall, these findings
support the assumption of local independence and
provide evidence that IRT analyses of the CES-D are
unlikely to be substantially biased by violations of this
assumption.

Monotonicity of the 8 CES-D items was evaluated using
Mokken scale analysis. The instrument’s overall scal-
ability was medium-to-strong (H = 0.469), indicating a
coherent unidimensional structure. ltem-level scalability
coefficients (Hi) ranged from 0.394 to 0.541, showing that
all items scaled adequately with the latent trait. Pairwise
item scalability coefficients (Hij) were all positive and
moderate-to-high (0.325-0.636), supporting consistent
item behavior across levels of depression severity. These
results indicate that the probability of reporting each
symptom increased with higher latent depression sever-
ity, providing robust evidence that the monotonicity
assumption is satisfied for the CES-D scale.

In IRT, measurement precision is captured by the test
information function, which reflects how much information
the scale provides and how it relates to measurement
error. Based on this function, we calculated the marginal
reliability, a summary index that averages measurement
precision across the full distribution of the latent trait theta
(0) and provides an overall estimate of the scale’s
reliability. To complement this, we generated a conditional
reliability curve, which depicts reliability at specific 6
values along the latent trait continuum. Conditional
reliability, derived from the test information function,
illustrates how measurement precision varies across
different levels of the trait and is inversely related to the
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standard error of measurement — with higher reliability
indicating lower error.

The CES-D items were examined using a two-
parameter logistic IRT model with dichotomized scores.
The model estimates item discrimination (a;) and difficulty
(b) parameters. The magnitude of the a; parameter
illustrates an item’s ability to discriminate the construct
being analyzed, and the b; score positions an item along
the latent variable 6, which represents the difficulty (or
severity) of the construct being assessed by the CES-D
items. Both parameters were plotted as item character-
istic curves over 0. Sharp slopes indicated high discrimi-
native ability (a), whereas flat slopes indicated low
discriminative ability.

To evaluate whether CES-D items function equivalently
between genders, a DIF analysis was used to compare
men (reference group) and women (focal group), with
dichotomized item responses (0 = absence, 1 = pre-
sence). Significant DIF was initially flagged using Lord’s
chi-square test with a Bonferroni-adjusted alpha level
of 0.01. Logistic regression models then determined
whether bias was uniform or non-uniform across severity
levels (0). The classification of the type of DIF was based
on fit change across nested logistic regression models,
accounting for group membership and latent trait level 6.
Iltem responses were the dependent variable, while
independent variables included 6 of depressive symp-
toms, gender, and their interactions. Three models
(baseline, uniform DIF, and full DIF) were compared
through the analysis of variance function to determine the
best fit. Uniform DIF reflects consistent item response
differences across gender groups along the latent trait
continuum (0), while non-uniform DIF depends on the 0
level. Thus, uniform DIF indicates a group effect, and non-
uniform DIF reflects an interaction with 6.

The magnitude of impact of flagged DIF was evaluated
using delta R-squared (AR?), which estimates additional
variance explained by group-related predictors. The AR?
is computed by subtracting the McFadden pseudo-R? of
the baseline model and the extended model. A higher AR?
indicates that the DIF had a stronger impact on item
interpretation, typically with values above 0.01.%” If the
group effect was statistically significant and substantial,
it was considered to have affected the interpretation of the
underlying construct.

Difficulty-by-discrimination and item response were
presented visually through a graphical representation
created using SPSS 20.0 and an Excel spreadsheet. We
calculated the IRT and DIF parameters and plots using
the mirt and lordif packages in R, and the test information
curve was plotted in MPlus 5.0.

Ethics statement

Ethical approval and experimental protocols for the
ELSA study were granted by the Multi-center Research
and Ethics Committee (protocol #MREC/01/2/91). All
participants provided informed consent for their involve-
ment in the study. We confirm that all research and
methodologies adhered to approved guidelines and
regulations.
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Results

Table 1 presents the psychometric analysis of responses
from 11,612 individuals who completed the CES-D 8.
The mean total score was 1.58 (SD = 1.99; coefficient of
variation = 1.26). Data distribution was left-skewed,
mostly with item 3 “slept restlessly” showing the highest
mean score (mean = 0.41). Intermediate means (mean =~
0.2) were observed for items 2, 8, 7, and 1, respectively,
for “everything was an effort,” “unable to get going,”
“sad,” and “depressed.” Low means were observed for
items 5, 4, and 6 (mean = 0.10 to 0.13), respectively, for
“lonely,” “happy,” and “enjoyed life.” The wide data
dispersion of 1.99 suggested that response bias could
have affected score accuracy.

The CES-D showed acceptable internal consistency
(Cronbach’s o = 0.80). Considering item loadings and
error variances, the alternative McDonald’s o; (0.85) also
indicated adequate reliability. Meanwhile, the conditional
reliability of the IRT model displayed substantial variability
along the 0 dimension. The range of satisfactory reliabi-
lity (> 0.8) was 6 = 0.5 to 2.0 (Figure 1A). This interval
indicated that the scale works most reliably among
individuals with intermediate or high levels of 0 (i.e.,
severity of depressive symptoms). The marginal reliability
(0.62) suggested that the scale may not efficiently assess
a homogeneous construct across the entire 6 continuum.
These findings suggested that non-symptomatic/oligo-
symptomatic individuals and severely depressed individ-
uals would not be reliably identified.

Table 2 presents a comparison of item indicators in the
CES-D from both the CTT and IRT perspectives. The
discrimination (rpis) and difficulty index (%) of each item
were shown alongside their corresponding IRT discrimi-
nation (a) and difficulty parameter (b) values. For the
total CES-D score, the mean discrimination index
achieved through the CTT approach was rys = 0.65
(range: 0.57-0.74), with a mean difficulty index of %, =
19.6 (range: 9-40). Half of the items (1, 2, 7, and 8)
effectively distinguish depressive states (fpis > 0.65), but
the items’ difficulty levels varied. While the CES-D had
favorable item indicators, the precision of CTT-derived
estimates is a concern.

Three items with varying degrees of difficulty were
chosen to illustrate the outcomes of the CTT and IRT
methods. These items consist of item 3 “slept restlessly,”

which was the least difficult, item 7 “sad,” which was of
moderate difficulty, and item 5 “lonely,” which was the
most difficult. The response patterns for each item
through CTT item response were displayed in slopes,
where the y-axis indicates the probability of endorsement
and the x-axis the severity level or range of the total score
(Supplementary Figure S1). Iltem 3 showed higher
endorsement at low severity levels and a decreasing
slope toward the next severity level. Conversely, items 5
and 7 showed consistently low endorsement or high
levels of difficulty throughout the continuum.

According to traditional CCT analysis, none of the CES-
D items were classified as easy to endorse based on the
level of difficulty and discrimination plot (Supplementary
Figure S2). Item 3 had the lowest severity or difficulty
level (%, = 40%), while items 1, 4, 5, and 6 were
considered the most severe or difficult to endorse (%, <
20%). Our results show that the difficulty parameters (b))
and depression severity varied widely in the model,
ranging from b; = 0.4 to 1.6 on 0 (Table 2). In this study
of older adults, items 5 and 6 reflected higher levels of
depression severity or were more difficult to endorse (b;
> 1.5), while items 3 and 2 had the lowest severity level
or were more easily endorsed (b; < 1.0). The remaining
items (4, 1, 7, and 8) had moderate severity (1.0 > b; <
1.5). Based on 1,000 bootstrapped samples, a significant
correlation emerged between difficulty indicators %, and
b; (r = -0.96, 95%Cl -0.92 to -0.99, p < 0.001). Conse-
quently, there was considerable agreement between the
outcomes of both methods, and most CES-D items
identified individuals exhibiting moderate-to-high severity
of the depressive construct under assessment.

Item discrimination parameters ranged from a; = 0.66 to
2.09. The items with the highest ability to discriminate the
construct under study were 1, 6, 4, and 2 (a;range = 1.39-
2.09). In contrast, item 3 was the least discriminating item
(a; = 0.66). The remaining items, 7, 8, and 5 (a; range =
1.0-1.31), showed acceptable discriminative ability.

Figure 1B displays the item characteristic curves of
three selected depressive symptoms (items 3, 5, and 7).
The curves show the slopes of item discrimination (a;) and
item difficulty (b) along the continuum 6. The S-shaped
curves depict varying degrees of monotonicity and depict
the probability of responding in a specific category or
higher based on the latent trait level. Visually, item 3
was positioned on the left side of 0, item 7 around the

Table 1 Psychometric characteristics of the 8-item CES-D scale for older adults from the ELSA cohort (N = 11,612)

Item M SD Ccv o

1. Felt depressed 0.18 0.38 2.11 0.75
2. Everything was an effort 0.23 0.42 1.83 0.76
3. Slept restlessly 0.41 0.49 1.19 0.80
4. Were happy 0.11 0.31 2.82 0.77
5. Felt lonely 0.13 0.34 2.61 0.78
6. Enjoyed life 0.10 0.30 3.00 0.77
7. Felt sad 0.21 0.40 1.90 0.77
8. Could not get going 0.22 0.41 1.86 0.77
Total 1.58 1.99 1.26 0.80

The mean scores are based on the dichotomous scoring method.

CES-D = Center for Epidemiologic Studies Depression Scale; CV = Pearson’s coefficient of variation (SD/M); ELSA = English Longitudinal
Study of Ageing; M = mean; o = Cronbach’s alpha coefficient of internal consistency if the item is deleted.
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Figure 1 A) Conditional reliability curve (marginal reliability = 0.62) of the Center for Epidemiologic Studies Depression 8-item
version across the 0 continuum (n = 11,612). A threshold > 0.8 is considered acceptable reliability. B) Item characteristic
curves for selected items: slept restlessly (item 3), felt lonely ( item 5), and felt sad (item 7) using the item response theory
approach. C) Differential item functioning - uniform (item 7) and non-uniform (item 8).

midpoint, and item 5, which was on the right side, had the Importantly, the narrow standard error of estimates of
highest difficulty. The correlation between discrimination IRT parameters from this large sample (Table 2) under-
parameters in CTT and IRT (ris and a;) yielded a robust scores the accuracy of the indicators. Furthermore, the
association (r= 0.75; p < 0.032). test information curve and standard error estimates
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Table 2 Parameters of item difficulty and item discrimination of the CES-D, comparison between the CTT and IRT models

CTT IRT

Item Tobis Yoo a; (SE) b; (SE)

1. Felt depressed 0.74 18 2.09 (0.07) 1.05 (0.02)
2. Everything was an effort 0.70 23 1.39 (0.04) 0.91 (0.02)
3. Slept restlessly 0.57 40 0.66 (0.02) 0.43 (0.02)
4. Felt happy 0.64 11 1.62 (0.06) 1.45 (0.02)
5. Felt lonely 0.57 13 1.00 (0.03) 1.59 (0.03)
6. Enjoyed life 0.64 9 1.78 (0.07) 1.51 (0.02)
7. Felt sad 0.68 21 1.31 (0.04) 1.04 (0.02)
8. Could not get going 0.67 22 1.22 (0.03) 1.03 (0.02)

%, = difficulty index; a; =

discrimination parameter of the item /; b; = severity (difficulty) parameter of the item /; CES-D = Center for

Epidemiologic Studies Depression Scale; CTT = classical test theory, IRT = item response theory; rfypis = blserlal point correlation; SE =

standard error.

Table 3 DIF analysis for CES-D items by gender (reference = men vs. focal = women)
ltem Response categories %2 (chiyp) %2 (chiys) %2 (chig) Type of DIF
1. Felt depressed 2 0.5533 0.8355 0.9286 No
2. Everything was an effort 2 0.5857 0.7246 0.5557 No
3. Slept restlessly 2 0.0000" 0.00007 0.00007 Uniform and non-uniform
4. Were happy 2 0.1461 0.1811 0.2534 No
5. Felt lonely 2 0.0000" 0.00007 0.1425 Uniform
6. Enjoyed Life 2 0.0854 0.2277 0.9924 No
7. Felt sad 2 0.0000" 0.0000" 0.0279 Uniform*
8. Could not get going 2 0.1815 0.00017 0.00007 Non-uniform

Bold type denotes statistical significance.

CES-D = Center for Epidemiologic Studies Depression Scale; chij3 = baseline model vs. full model (uniform and non-uniform differential item

functlonlng [DIF]); chixz = uniform DIF model vs. full model; p-value of chi;» = baseline model vs. model with uniform DIF.
"Items with p-value < 0.01 in anygg comparisons were flagged as evidence of DIF.

fMcFadden’s delta R-squared (AR

(Supplementary Figure S3) allow examination of the
range in which the CES-D provides optimal information
about depression symptom severity, which falls between
1and 1.5in 0.

Differential item functioning analysis

Table 3 shows the results of the DIF analysis between
male and female respondents. Taking men as the
reference group, four of the eight CES-D items demon-
strated evidence of DIF at the 0.01 significance threshold:
item 3 (slept restlessly), item 5 (felt lonely), item 7 (felt
sad), and item 8 (could not get going). Regression models
(data not shown) classified some items as exhibiting both
uniform and non-uniform DIF (item 3), uniform DIF (items
5 and 7), and non-uniform DIF (item 8). Figure 1C
illustrates uniform (item 7) and non-uniform DIF (item 8).
These findings suggest measurement bias for these
items, indicating that the interpretation of these symptoms
differs between genders, even when the overall severity
of depressive symptoms is comparable. Women over-
estimated symptom severity in half of the CES-D items.
The effect of differential expression of depressive
complaints was assessed using McFadden’s pseudo-R?
difference (AR?). Of the four items flagged for DIF, only
item 7 (felt sad) yielded a AR® above 0.01 (Supplemen-
tary Table S1), indicating that group membership had a
small effect on item response. While items 3, 5, and 8
also showed DIF, their AR? values remained below 0.01.
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> 0.01) for an increase in variance explained.

Therefore, the overall effect on measurement validity for
most flagged items appeared minimal.

Discussion

This study conducted item analysis in the context of
depression research in older adults, applying CTT and
IRT frameworks. For the first time, a large dataset of 8-
item CES-D responses from a nationwide survey was
analyzed, focusing on scale reliability, item discrimination,
difficulty parameters, and gender-related measurement
invariance. Both methods confirmed that the CES-D has
reasonable reliability, high discriminative capacity, and
varying levels of item endorsement difficulty, which
supports its effectiveness in screening for depressive
states in community-dwelling older adults. The IRT
framework enhanced the precision of psychometric
parameter estimation and helped identify the range in
which the scale performed best, yielding a refined
understanding of item functioning. Furthermore, IRT
provided additional perspective on item measurement
bias, contributing to a more comprehensive interpretation
of the scale’s application in older populations.

Our reliability analysis offers further insight into the
performance of the CES-D. The scale’s internal consis-
tency, assessed using various methods (e.g., Cronbach’s
o and McDonald's ®), was comparable to findings from
previous studies.?>2%2° However, IRT-based reliability
analyses suggested that it performs optimally for indivi-
duals with multiple depressive symptoms, particularly in



the 6 range of +0.5 to +2. Marginal reliability values
indicated potential heterogeneity among certain CES-D
items, which warrants further attention.

The eight CES-D items showed variable discriminative
ability. In IRT analysis, discrimination parameters ranged
from moderate to very high,>® while CTT analysis
indicated consistently good discrimination.?* The items
on depressed mood (depressed) and loss of pleasure
(enjoyed life) were the most discriminatory in both
models, aligning with core DSM-5 criteria®' for major
depressive disorder. The items “lonely,” “enjoyed life,”
and “happy” required more severe depression for
endorsement. “Lonely” was particularly prevalent among
ELSA participants, highlighting its role as a social
determinant of depression and its impact on the well-
being of older adults.®*3® Conversely, “slept restlessly”
showed the lowest discrimination and difficulty in older
adults, a pattern consistent in CTT and IRT. Sleep
problems are common among older individuals and often
lack specificity in psychiatric associations.®*3% Many
unique features of depression severity in older adults
are captured by scale items.

Previous studies on CES-D measurement bias using
large datasets have yielded mixed results. Using multi-
group confirmatory factor analysis, data from the multi-
country European Social Survey found consistent gender
differences in depression despite eliminating measure-
ment bias,?® while a later wave of the survey reported
invariance between the sexes in factor structure, inter-
cepts, residuals, and loadings.??> The Survey of Health,
Ageing and Retirement indicated that the CES-D’s
depression construct was comparable across age and
country groups, supporting substantive interpretations of
symptom correlations.?® These findings highlight the
importance of psychometric evaluation in ensuring fair-
ness and accuracy in mental health assessments,
particularly in epidemiological studies and clinical settings
that rely on group comparisons for diagnostic and
research purposes.

In the IRT framework, the DIF in four of the eight CES-
D items reinforces concerns about the scale’s measure-
ment bias between genders. Women were more likely
to endorse item 3 (slept restlessly), possibly due to
biological or psychosocial influences on sleep-related
complaints.®®” Similarly, the DIF in item 5 (felt lonely)
may reflect gender differences in social connectedness
or emotional reporting.”*® The DIF of item 7 (felt sad)
suggested that women endorsed it more frequently,
possibly due to sociocultural influences on emotional
expressiveness rather than genuine differences in
depressive severity.>° Finally, the DIF of item 8 (could
not get going) indicated a higher likelihood of endorse-
ment by women, possibly related to fatigue, motivation, or
gender-specific daily demands.”® These unequal effects
could be interpreted in light of the mental health
consequences of accumulating work and family roles at
various life stages among women. As a consequence, the
presence of DIF may suggest that the inflated depression
scores among women were not due to actual differences
in latent trait depression, but rather to biased item
responses.*>*! This underscores the importance of

CES-D in ELSA

considering DIF when using patient-reported outcome
measures in diverse populations.*?#3

Potential limitations should be kept in mind when
interpreting the results of our study. First, the narrow
demographic characteristics of participants aged > 50
years preclude the generalizability of the results to
younger groups. This selection bias could be addressed
by recruiting a more inclusive sample. Second, the self-
report characteristics of the CES-D may be influenced by
the participants’ level of education and mental health
stigma. Third, there was no external validator, such as a
structured interview, to confirm the diagnosis of major
depression or its severity. Longitudinal data studies
should be conducted to confirm the stability of our item
analysis.

The 8-item CES-D is a brief and reliable self-report
measure for identifying depressive symptoms in older
adults. The use of multiple item analysis methods offered
a comprehensive evaluation of its performance in a
community setting. Therefore, the CES-D’s ability to
screen individuals suspected of depressive disorders is
confirmed. Our findings also reveal gender-related mea-
surement bias in the CES-D, although it had a small
effect. These findings underscore the importance of
routinely evaluating item performance before implement-
ing psychometric tools in survey research.
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