Validation of the Eight-Item Center for

Epidemiologic Studies Depression Scale
(CES-D) Among Older Adults

Jahanvash Karim, Robert Weisz, Zaina
Bibi & Shafiq ur Rehman

Current Psychology
A Journal for Diverse Perspectives on
Diverse Psychological Issues

ISSN 1046_1 310 DEVELOPMENTAL ¢ LEARNING e« PERSONALITY « SOCIAL

SEPTEMBER 2014 VOLUME 33 NUMBER 3

- PSyChOI FEMI-NAZIS AND BRA BURNING CRAZIES: A ¢
> L ES: A QUALITATIVE
DOI 10.1 007/51 2144-014-9281 -y EVALUATION OF ,5?.3” p[u)[:":[{; fb‘l’:;:ril‘?BOUnLMu\lsm

THE BROADER AUTISM PHENOTYPE, SOCIAL INTERACTION ANXIETY,
AND LONELINESS: IMPLICATIONS FOR SOCIAL FUNCTIONING
Dustin Lamport and Kimberly R. Zlomke

THE RELATIONSHIP BETWEEN ATTACHMENT AND PSYCHOPATHY:
A STUDY WITH A SAMPLE OF VIOLENT OFFENDERS
Adviano Schimmenti, Alessia Passanisi, Ugo Pace, Sergio Manzella,
Giovanbattista Di Carlo and Vincenzo Caretti

FINDINGS FOR A CBT SUPPORT GROUP FOR LATINA
MIGRANT FARMWORKERS IN WESTERN COLORADO
Joseph D. Hovey, Gabriela Hurlado and Laura D. Seligman

HOW YOU PERCEIVE TIME MATTERS FOR HOW YOU FEEL
IN SCHOOL: INVESTIGATING THE LINK BETWEEN TIME
PERSPECTIVES AND ACADEMIC EMOTIONS
Ronnel B. King and Marianne Jenmifer M. Gaerlan

A PSYCHOLOGICAL TYPOLOGY OF NEWLY UNEMPLOYED
PEOPLE FOR PROFILING AND COUNSELLING
Claude Howssemand, Anne Pignault and Raymond Meyers

NOT ALL HATE CRIMES ARE CREATED EQUAL: AN EXAMINATION OF THE ROLES
OF AMBIGUITY AND EXPECTATIONS IN PERCEPTIONS OF HATE CRIMES
Karyn M. Plummi, Cheryl A. Terrance and Adam Austin

NARCISSISM AND THE MOTIVATION TO ENGAGE IN VOLUNTEERISM
Amy B. Brunell, Laraine Tumblin and Melissa T. Buelow

EXAMINING THE INTERNAL CONSISTENCY RELIABILITY
AND CONSTRUCT VALIDITY OF THE AUTHENTIC HAPPINESS
INVENTORY (AHI) AMONG IRANIAN EFL LEARNERS
Reza Zabihi, Saced Ketabi, Mansoor Tavakoli and Momene Ghadiri

RESILIENCE IN THE CONTEXT OF ERIKSON'S THEORY OF HUMAN DEVELOPMENT
Matija Svetine

PLEASURE, AROUSAL, DOMINANCE: MEHRABIAN AND RUSSELL REVISITED
Iris Bakker, Theo van der Voordt, Peter Vink and Jan de Boon

INVESTIGATING SEVERAL FACTORS POTENTIALLY RELA’
TO ENDORSING GAMBLING AS AN ESCAPE
Jeffrey N. Weatherly and Mattherw L. Cookman

@ Springer

Springer



Your article is protected by copyright and all
rights are held exclusively by Springer Science
+Business Media New York. This e-offprint is
for personal use only and shall not be self-
archived in electronic repositories. If you wish
to self-archive your article, please use the
accepted manuscript version for posting on
your own website. You may further deposit
the accepted manuscript version in any
repository, provided it is only made publicly
available 12 months after official publication
or later and provided acknowledgement is
given to the original source of publication

and a link is inserted to the published article
on Springer's website. The link must be
accompanied by the following text: "The final
publication is available at link.springer.com”.

@ Springer



Curr Psychol
DOI 10.1007/s12144-014-9281-y

Validation of the Eight-Item Center for Epidemiologic
Studies Depression Scale (CES-D) Among Older Adults

Jahanvash Karim - Robert Weisz « Zainab Bibi -
Shafiq ur Rehman

© Springer Science+Business Media New York 2014

Abstract The aim of the present study was to examine the factor structure and
psychometric properties of the 8-item short version of the Center for Epidemiologic
Studies-Depression Scale (CES-D) in a large sample of European older adults. Data
from The European Social Survey (ESS Round 6 Edition 1.1) provided the basis for
this study (5,774 Males and 7,258 Females). Exploratory and confirmatory factor
analyses provided support for a single factor structure. The results from multi-group
confirmatory factor analyses revealed that the factor structure of the CES-D 8§ is
invariant across sexes, including invariance of item intercepts, item residuals, and item
factor loadings. Moreover, the results provided support for the nomological validity of
the scale. These results suggest that the shorter 8-item CES-D scale is a valid and
reliable instrument of depression and extends the list of available instruments for
screening depression among older adults.

Keywords Depression - CES-D 8 - Reliability - Factorial validity - Nomological validity

Depression, “a mental disorder that presents with depressed mood, loss of interest or
pleasure, decreased energy, feelings of guilt or low self-worth, disturbed sleep or
appetite, and poor concentration” (Marcus et al. 2012, p. 8), is a common health
problem in older adults (Blazer 2009; Djernes 2006). The prevalence estimates of
depression in elderly range from 10 to 15 % (Aisling et al. 2000; Kay et al. 1985; Liu
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et al. 1997; Newman et al. 1998; Schoevers et al. 2000; World Health Organization
2001). The benefits from an improved understanding of depression among older adults
are likely to be substantial. Depression in older adults has implications for many life
outcomes, including disability and impaired well-being (Beekman et al. 1997), suicide
(Conwell and Brent 1995), alcohol and substance abuse (Koenig and Blazer 1996),
morbidity and mortality (Gotlib and Hammen 2009), and general health (Royal College
of Psychiatrists Working Group of the Faculty of Old Age Psychiatry 2005). Early
detection, by administering time-effective and psychometrically sound screening in-
struments, can help in minimizing the adverse effects of depression. However, given
the high prevalence of depression among elderly, it is worth mentioning that “healthy,
normally functioning older adults are at no greater risk for depression than younger
adults. What seem to be age-related effects on depression are attributable to physical
health problems and related disability” (Roberts et al. 1997. p. 1384).

Given the strong and growing interest in depression, many psychometrically sound
interviewer-rated and pencil-and-paper scales have been developed for screening
depression in individuals. Compared to interviewer-rated depression scales, pencil-
and-paper depression screening instruments have remained the focus of much attention,
as they are often developed to screen depression quickly and inexpensively (e.g., the
Zung Self Rated Rating Scale: Zung 1965; the Geriatric Depression Scale: Brink et al.
1982; the Beck Depression Inventory: Beck et al. 1997; and the Center for Epidemi-
ological Studies Depression Scale: Radloff 1977). Most of these instruments were
developed for general populations and their use with older adults calls for empirical
validation.

The Center for Epidemiologic Studies—Depression Scale (CES-D) is a commonly
used self-rating scale designed to measure depressive symptomatology (interpersonal
relations, positive affect, depressed affect, and somatic activity) in clinical and non-
clinical settings (Radloff 1977). The original CES-D scale consisted of 20 items.
Although the CES-D 20-item version appears to be a highly reliable and valid instru-
ment that has been widely used to screen depression in older adults (Beeckman et al.
1997; Mui et al. 2001; Papassotiropoulos and Heun 1999), the administration of the
CES-D can be problematic among older adults (Irwin et al. 1999). It may be difficult for
older adults to remain focused for the length of time required to complete the instrument.
Similarly, if the CES-D is employed in telephone interview, the number of items may
decrease the participants’ motivation in responding to the items. Given the problems
associated with administration of the original 20-item scale, researchers have made
efforts to develop shortened versions of the scale (Andresen et al. 1994; Kohout et al.
1993; Melchior et al. 1993; Santor and Coyne 1997; Van de Velde et al. 2009; 2008).

The CES-D 8-item is a commonly used abbreviated version of the CES-D 20
(Turvey et al. 1999). It is often preferred over other versions (e.g., CES-D 20 or
CES-D 10) because of following reasons. First, the CES-D 8 is one of the most
commonly used measures in many large sample-population based surveys such as
the Asset and Health Dynamics among the Oldest Old (AHEAD) (Fonda and Herzog
2001), The Health and Retirement Study (HRS) (Steffick 2000), the European Social
Survey (http://www.europeansocialsurvey.org), English Longitudinal Study of Ageing
(ELSA) (Steptoe et al. 2013), Established Populations for Epidemiologic Studies of the
Elderly (EPESE) (Cornoni-Huntley et al. 1990). Second, it has been widely used for
screening depression among elderly (Turvey et al. 1999). Third, its internal consistency,
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reliability and validity are almost identical to those of the 10-item CES-D and 20-item
CES-D (O’Halloran et al. 2014).

This one-dimensional 8-item version was first embedded in The European Social
Survey (ESS3 2006/07). Van de Velde et al. (2009) analyzed data from the ESS3 and
found that a one-factor solution provided the best fit of the data to the model. In
addition, their results provided support for the factorial invariance of the CES-D 8
across sexes and countries. Whilst initial studies (Van de Velde et al. 2009; 2008) have
demonstrated acceptable psychometric properties of the scale in general population,
psychometric issues of the scale need to be addressed in older adults.

The aim of the present study is to extend the utility of the CES-D 8 by assessing its
psychometric qualities in a sample of older adults, where an early detection of
depression is called for (Blazer 2009). To our knowledge this is the first study on this
issue. First, we evaluated the unidimensional factor structure of the scale in a sample of
elderly adults using exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA). Second, we examined measurement invariance of the scale across sexes by the
multi-group confirmatory factor analyses (Bollen 1989). We selected gender (for
assessing measurement invariance) since depression scales are often used to compare
depression scores across sexes (e.g., Kessler et al. 1993; Piccinelli and Wilkinson 2000;
Weissman and Klerman 1977; Weissman et al. 1984). If valid comparisons are to be
made across sexes then it is imperative that the psychometric properties of the scale are
invariant across males and females. Measurement equivalence or measurement invari-
ance is a statistical property of measurement that concerns the extent to which the same
construct is being measured in same way across groups or item responses preserve their
meaning across groups (Vandenberg and Lance 2000). “Comparing groups using a
non-invariant measure is worthless or, put differently, is analogous to comparing apples
and oranges” (Vlachopoulos et al. 2013, p.624). Once measurement equivalence is
established, it is safe to conclude that differences between groups are meaningful (the
groups differ with regards to the construct being measured and the differences are not
due to differences in perceptions of meaning of the items across groups). Third, we
assessed the known group validity of the scale by examining the mean differences
between male and female subgroups. “Known-groups validity is demonstrated when
individuals from populations that are ‘known’ to be ‘high’ (or ‘low’) on the construct
being assessed score higher (or lower) on the purported measure of that construct than
individuals ‘known’ to be ‘low’ (or ‘high’) on that construct” (Wallston 2005, p.624).
Various studies have well-documented that females tend to score higher than males on
depression scales (e.g., Kessler et al. 1993; Piccinelli and Wilkinson 2000; Weissman
and Klerman 1977; Weissman et al. 1984).

Finally, we assessed the nomological validity of the CES-D 8. Nomological validity
refers to a measure’s ability to exhibit correlations (positively or negatively) with
measures of other constructs in accordance with some established theory (Cronbach
and Meehl 1955). Various studies have indicated that depression is associated with
social trust (Alsund et al. 2010), autonomy (Fairbrother and Moretti 1998), optimism
(Chang and Sanna 2001; Hart et al. 2008), self-esteem (Joiner et al. 1999; Orth and
Robins 2013), subjective well-being (Cheung and Bagley 1998; Lewinsohn et al.
1991), social relationships/social isolation (Adams et al. 2004; Biordi and Nicholson
2009), and anxiety (Angst 1997). To demonstrate nomological validity of the scale, the
composite CES-D 8 scores should have significant negative correlations with social
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trust, autonomy, optimism, self-esteem, social relationships, satisfaction with life, and
happiness, and a significant positive correlation with anxiety.

Method
Participants

The European Social Survey (ESS) is a large cross-national survey project that
measures the attitudes, beliefs, and behaviors of people living in Europe. The ESS
started in 2002 by the European Science Foundation (http://www.esf.org/). Every two
years (2002, 2004, 2006, 2008, 2010, 2012), the survey is repeated in an increasing
number of countries. Individuals for the survey are selected by random probability
methods. The ESS questionnaires consist of two main parts, core module (repeated in
each round) and rotating modules (modules on specific themes, for example, welfare
attitudes and trust in justice).

The ESS is a publicly-available data set that can be utilized by researchers, social
scientists and policy makers in a variety of ways. The major objective of the ESS is to
study changes in economic, political, social, and cultural structures and processes
across European countries (Jowell 2004). Data from the 2012 wave provide the basis
for this study (ESS Round 6 Edition 1.1), particularly the ESS Personal and Social
Well-Being Module which includes CES-D 8 and other well-being questions. The data
collection of the sixth wave of the ESS took place in 2011/2012 in 24 countries
(Belgium, Bulgaria, Switzerland, Cyprus, Czech Republic, Germany, Denmark, Esto-
nia, Hungary, Spain, United Kingdom, Ireland, Israel, Iceland, Netherlands, Norway,
Poland, Portugal, Russian Federation, Sweden, Slovenia, Slovakia, Kosovo) (N=
46,257). Due to large number of missing values on the CES-D 8 items, the data for
Hungary was excluded from the analyses. Participants falling in the age bracket of 60
and older were selected for analyses. The final sample comprised 13,032 individuals
(range =60 to 90 years; 5,774 Males; M,,.=70.01, SD,e.=7.40 and 7,258 Females;
Mg =70.60, SDpo.=7.79).

Measures

In the present study, analyses utilized both single-item and multi-item scales included in
the ESS round 6. The variables of primary interest were CES-D 8, social trust,
autonomy, optimism, self-esteem, subjective well-being, social relationships, and
anxiety.

CES-D 8 In this study, we used the eight-item version of the original CES-D
included in the ESS and suggested by Van de Velde et al. (2009). Item responses
were rated on a four-point scale from (1) rarely or none of the time to (4) most
or all of the time. To emphasize current state, the directions read “How often you
have felt this way during the past week....”. Eight items were “you felt de-

LR N3

pressed”, “you felt everything you did was an effort”, “your sleep was restless”,

“you were happy”, “you felt lonely”, “you enjoyed life”, “you felt sad”, and
“you could not get going”.
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Subjective Well-Being There are two single-item variables measuring subjective
well-being in the ESS: satisfaction with life (“How satisfied with life as a
whole?”; rated on a ten-point scale from 0 [extremely dissatisfied] to10 [extremely
satisfied])) and happiness (“How happy are you?”; rated on a ten-point scale from
O[extremely unhappy] tol0[extremely happy]). Both single-item scales have dem-
onstrated adequate reliability and validity (e.g., Abdel-Khalek 2006; Lucas and
Donnellan 2012). Moreover, these single-item scales have been widely used in
various large scale surveys, such as, German Socio-Economic Panel Study
(GSOEP), The British Household Panel Study (BHPS), The Household, Income,
and Labour Dynamics in Australia Study (HILDA), The Swiss Household Panel
Study (SHP), and the World Values Survey (WVS).

Subjective Health A single item was used to assess the subjective health of participants:
“How is your health in general?” Item responses were rated on a five-point scale from
(1) very good to (5) very bad. The item was reverse-coded to facilitate analyses. This
single-item measure has demonstrated acceptable reliability and validity (see Van
Ginneken and Groenewold 2012).

Social Trust The ESS asks three questions about social trust: (1) “Most people can be
trusted or you can’t be too careful” (coded on a metric from 0 [“You can’t be too
careful”’] to10 [“Most people can be trusted”]); (2) “Most people try to take advantage
of you, or try to be fair” (coded on a metric from 0 [“Most people try to take advantage
of me”] to10 [“Most people try to be fair’]) and; (3) “Most of the time people helpful or
mostly looking out for themselves” (coded on a metric from 0 [“People mostly look out
for themselves™] to10 [“People mostly try to be helpful”’]). This scale, for measuring
generalized social trust, has been used in previous large scale surveys (e.g. World
Values Survey, European Values Survey, and General Social Survey).

Optimism A single-item measure of optimism was used in the present analyses: “I am
always optimistic about my future”. The item was measured with a five-point scale
from 1="agree strongly” to 5="disagree strongly”. The item was reverse-coded so that
a higher score reflects higher optimism. This item was adopted from the Life Orienta-
tion Test (Scheir et al. 1994).

Self-Esteem Two items were used to measure self-esteem: “In general I feel very
positive about myself” and “at times I feel as if [ am a failure” with a 5-point scale
ranging from 1=“Agree strongly” to 5=“Disagree strongly”. First item was reverse-
coded. Analyses utilized composite scores of two items so that a higher score reflects
higher level of self-esteem. These items were adapted from the Rosenberg (1965) self-
esteem scale (original items were “I take a positive attitude toward myself” and “I
certainly feel useless at times”).

Anxiety A single-item measure of anxiety was used in the present analyses: “Felt
anxious, how often past week” (coded 1="None or almost none of the time”, 2="“Some
of the time”, 3="“Most of the time”, 4="“All or almost all of the time”). This
item was adopted from Norman et al. (2006) Overall Anxiety Severity and
Impairment Scale (OASIS).
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Autonomy A single-item measure of autonomy was used in the present analyses: “Free
to decide how to live my life” with a 5-point scale ranging from 1="Agree strongly” to
5=“Disagree strongly”. The item was reverse-coded so that a higher score reflects
higher level of autonomy. The item was adopted from the 2 1-item Basic Psychological
Needs Scale (Ilardi et al. 1993). The item intends to assess the psychological needs for
autonomy.

Results
Exploratory Factor Analysis (EFA)

Six thousand five hundred fifty seven participants were randomly selected from the
overall data set (2,893 Males and 3,664 Females). The principal component method
with varimax rotation was chosen for factor extraction.

Prior to EFA, the factorability of the eight CES-D items was examined. The
overall Kaiser—Meyer—Olkin (KMO; Kaiser 1970) coefficient of sampling adequa-
cy showed that the correlation matrix was suitable for factor analysis (KMO=
0.87). In addition, respective KMO values for individual items were>0.82, which
is well-above the acceptable limit of 0.50. The Bartlett’s Test of Sphericity was
significant (x> (28) =17,763.28, p<0.05), indicating that the correlation matrix
was not an identity matrix or that the correlation matrix was significant for factor
analysis. Finally, the communalities for all items were above 0.30 (see Table 1),
confirming that variance of the original values was fairly explained by some
underlying factor.

In line with suggestions outlined by Gorsuch (1983), four different criterions were
used to determine the number of factors to extract: (1) Kaiser or minimum eigenvalue
greater than 1 criterion (K1) (Kaiser 1960); (2) Cattell (1966) scree test; (3) parallel
analysis (Horn 1965) and; (4) Velicer (1976) minimum average partial method (MAP).
MAP and parallel analyses were carried out through SPSS programs developed by
O’Connor (2000). Results supported extraction of only one factor. The first factor
accounted for 48.74 % of the total variation (eigenvalue =3.98). Factor loadings ranged
from 0.58 to 0.77. The item-total correlations ranged from 0.61 to 0.76. The mean of
the eight-item scale was 1.79, with a standard deviation of 0.56. The internal consis-
tency reliability of the scale (Cronbach’s alpha) was 0.84. EFA using the principal axis
factoring method also provided support for the unidimensionality of the scale and
similar pattern of factor loadings.

Confirmatory Factor Analysis (CFA)

CFA was employed, using remaining data (N=6,475; Males =2,881 and Females
=3,594), to verify the unidimensionality of the CES-D 8 revealed by EFA. AMOS 16
statistical software (Arbuckle 2007), with maximum-likelihood estimation, was used to
perform confirmatory analyses.

Four fit indices were used in the present study: (1) The Chi-Square (x°) statistics
(Bollen 1989); (2) the Tucker-Lewis Index (TLI; Tucker and Lewis 1973); (3) the
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Table 1 Means, standard deviations, inter-item correlations, factor loadings, and item—total correlations for
the CESD-8

M SO 1 2 3 4 5 6 7 F h MSA LT

—_

. Felt depressed, how 1.54 0.73 - 0.77 0.6 0.89 0.76
often past week

. Felt everything did as  1.82 0.87 0.50 — 0.68 047 0.89 0.69
effort, how often past
week

. Sleep was restless, how 1.86 0.89 0.41 036 - 0.58 034 093 0.61
often past week

4. Were happy, how often 2.17 0.86 0.43 033 028 — 0.66 0.44 0.81 0.68
past week (R)

. Felt lonely, how often 1.51 0.80 045 037 0.31 036 - 0.67 046 091 0.67
past week

6. Enjoyed life, how often 2.16 0.89 041 034 0.27 0.61 035 — 0.67 045 0.82 0.69
past week (R)

Felt sad, how often 1.64 0.75 0.58 043 038 041 053 043 — 0.77 0.60 0.88 0.76
past week

. Could not get going, 1.67 0.78 048 0.49 0.37 033 041 037 051 0.71 0.51 0.90 0.71
how often past week

NS}

W

W

=~

o]

(N=6,557)
All correlations were significant at 0.01 level

F Factor Loadings, ° communalities, MSA Measures of Sampling Adequacy, /-7 Item-Total Correlations

Comparative Fit Index (CFI: Bentler 1990); and (4) the Root-Mean-Square Error of
Approximation (RMSEA; Browne and Cudeck 1993). The Chi-Square (x°) statistics
(Bollen 1989) indicates the “magnitude of discrepancy between sample and fitted
covariance matrices” (Hu and Bentler 1999, p. 32). Insignificant x* values indicate
good fit (Barrett 2007). The TLI is a relative fit index which assesses the model by
comparing the chi-square value of the model to the chi-square value of the null model
(in null model all measured variables are uncorrelated), with values close to 1.00 being
indicative of good fit. The CFI compares the hypothesized model (sample covariance
matrix) with null model in which all correlations among variables are zero, and where a
value of CFI >0.95 is recognised as indicative of good fit (Hu and Bentler 1999). The
RMSEA answers the question “How well would the model, with unknown but
optimally chosen parameter values, fit the population covariance matrix if it were
available?” (Browne and Cudeck 1993, p. 137-138). RMSEA values less than 0.05
indicate good fit.

Initial CFA results indicated a poor fit to the data with y?/df=96.56, p<0.05;
GFI1=0.93; CFI=0.89; and RMSEA=0.12 (low=0.11, high=0.12). An
examination of modification indices indicated a strong evidence of correlated
residuals between two reversed-coded items 4 (“Were happy, how often past
week”) and 6 (“Enjoyed life, how often past week”) (modification index
=1,356.85), which was considered as a reasonable one (Van de Velde et al.
2009). Therefore, correlated errors were modeled between items 4 and 6. This
modified model (with correlated errors between items 4 and 6) was refit to the
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data and resulted in a significant improvement in the model fit with y?/df=23.59,
p<0.05; GFI=0.98; CFI=0.976; and RMSEA=0.059 (low=0.054, high=0.064).
Fig. 1 presents the final one-factor measurement model. All standardized factor
loadings were significant at p<0.01. The alpha reliability coefficient for the scale
was 0.84.

Multiple Group Confirmatory Factor Analyses

Multi-group analyses were employed to test whether the structure of the CES-D 8§ was
invariant across gender (older women and older men). Prior to invariance analysis, one-
factor baseline model of the CES-D 8 was tested separately for each sub-sample. Once
a one-factor baseline model was established within each sub-sample separately, we
tested the invariance of this model across the two sub-samples in subsequent multi-
group CFAs (see Appendix Table 5 for inter-item correlations matrices of each gender
group).

In line with suggestions outlined by Byrme (2010) and Widaman and Reise (1997),
invariance was tested on four levels of nested models: configural, weak, strong, and
strict invariance models. Equality constraints were imposed on factor loadings, item
intercepts, and item residuals in stepwise fashion (Meredith 1993). Configural invari-
ance requires that the number of factors and the respective factor-loading pattern be the
same across male and female groups. In this model, parameters are freely estimated for
each group in multi-group analysis or no equality constraints are imposed on param-
eters—factor loadings, intercepts, and unique item variances. This model is often
known as a multi-group representation of the baseline models (Byrne 2010). In weak
measurement invariance model factor loadings are constrained to equality across
groups. The hypothesis of concern is that latent variable is related to the items in same
way across groups. In strong measurement invariance model, in addition to factor
loadings, the item intercepts are constrained to equality across groups. This indicates

you felt depressed ‘

you felt everything you did was an effort ‘

your sleep was restless ‘

you were happy (R)

you felt lonely A3

you enjoyed life (R)

you felt sad ‘

you could not get going ‘
Fig. 1 Confirmatory factor analysis of the CES-D 8 (N=6,475)
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that, in addition to invariant factor loadings, the item intercepts are invariant across
groups. Finally, in strict measurement invariance model, in addition to factor loadings
and item intercepts, item residuals (errors) are constrained to equality across groups.
These nested models are compared to determine whether configural, weak, strong, and
strict invariances are present across sub-samples. We used the ACFI<0.01 criteria
(Cheung and Rensvold 2002) for determining invariance of parameters (models) across
sub-samples. If the more constrained model exhibits an adequate model fit and ACFI
value (between the unconstrained and constrained models) exhibits that the constrained
model does not lead to decrease in model fit as compared to the unconstrained model,
the constrained parameters (factor loadings, intercepts, or error variances) are consid-
ered to be invariant across sub-samples. The ACFI<0.01 would indicate invariance
(Cheung and Rensvold 2002).

A one-factor congeneric measurement model fit well for both gender groups (see
Table 2), and the item loadings were all significant (»p<0.001) (see Table 3 for item
loadings). Goodness-of-fit indices related to testing of unconstrained model (configural
invariance model) suggested that the configural model represents the data well for both
males and females (see Table 2 for fit indices and Table 3 for item loadings). Thus,
configural invariance was supported, suggesting that males and females samples shared
the same one-factor pattern. Next, to determine the invariance of item factor loadings
(weak invariant model), equality constraints were imposed on item factor loadings. Fit
indices indicated that this constrained model was acceptable (see Table 2). To deter-
mine the degree of weak invariance, we compared a metric invariant model (equality
constraints imposed on item factor loadings) to the configural model (unconstrained
model). The ACFI value between configural invariance model and weak invariance
model was 0.001, indicating that item factor loadings were invariant across sexes. In
addition to the item factor loadings, the indicator’s intercepts were also constrained to
be equivalent across sexes (strong invariant model). Multi-group analysis revealed that
this strong invariant model was acceptable (see Table 2). Also, the ACFI value between

Table 2 Multi-group confirmatory factor analyses

¥ DF TLI CFI ACFI RMSEA[CI]

Baseline models

Male 21673 19 0960 0.973 0.060
(0.053, 0.067)
Female 26137 19 0.965 0.976 0.060

(0.053, 0.066)
Invariance Models

Configural 478.10 38 0.963 0.975 0.042

(no equality constraints imposed) (0.039, 0.046)
Weak 486.99 45 0968 0.974 0.001 0.039

(equality constraints imposed on A’s) (0.036, 0.042)
Strong 668.12 53 0.962 0.965 0.009 0.042

(equality constraints imposed on A’s and T’s) (0.040, 0.045)
Strict (equality constraints imposed on A’s, T’s  725.08 61 0.965 0.962 0.003 0.038

and 0’s (0.039, 0.046)

(N=6,475; Males =2,881 and Females =3,594). A=item factor loadings, T=item intercepts, O=item residuals
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strong invariance model and weak invariance model was less than 0.01, suggesting
that, in addition to factor loadings, intercepts of each item were also invariant across
gender groups. Finally, in addition to factor loadings and item intercepts, residual item
variances for each item were constrained to be equal across the two gender groups
(strict invariance model). The strict invariance model was acceptable (see Table 2).
Also, the ACFI value between strict invariance model and strong invariance model was
less than 0.01. In sum, results indicated that the item factor loadings (weak invariance),
item intercepts (strong invariance), and item residual variances (strict invariance) were
invariant across sexes. The parameter estimates of four nested models are presented in
Table 3.

Significant differences in depression scores across sexes were observed, with older
females (M=1.87, SD=0.58) scoring higher than older males (M =1.70, SD=0.52),
t(13030):_17.27,p<0.01, d=0.30.

Regarding nomological validity, results revealed that depression measured by
the CES-D 8 correlated significantly in negative direction with life satisfaction,
happiness, social trust, self-esteem, optimism, subjective health, autonomy, and
social relationships and correlated significantly in positive direction with anxiety
(see Table 4).

Discussion

The CES-D 8 was developed to screen depression symptoms but has limited psycho-
metric support for use with older adults. Psychometric researches indicate that factor
structures of psychological measurements often differ among elderly compared with
adults (Blazer 2009). The aim of the present study was to evaluate the psychometric
properties of the 8-item short version of the CES-D and to test measurement invariance
across sexes in a large sample of older adults.

The first objective of the present study was to examine, using EFA and CFA
approach, the factorial structure of the CES-D 8 in a sample of older adults. The
EFA using the principal component analysis and principal axis factoring method
provided support for a single factor structure and a similar pattern of factor
loadings. In the current study, we employed more rigorous and accurate factor
extraction criteria (Kaiser’s criterion, Cattell’s scree test, HPA, and MPA). There-
fore, it is recommended that attempting to extract more factors would be consid-
ered over factoring. Specifically, we found the internal consistency of the §-item
CES-D scale to be adequate. The CFA results indicated that the hypothesized
single-factor provided a satisfactory fit to the data. These results are inline with
previous findings (Van de Velde et al. 2009; 2008). However, the CES-D 8 factor
structure showed better fit indices (particularly the RMSEA) when covariance
between errors of item 4 (“Were happy, how often past week”) and item 6
(“Enjoyed life, how often past week™) were allowed. This suggests that there is
a perceived redundancy between these items.

Additionally, multi-group CFAs were performed to assess the measurement
invariance/equivalence of the 8-item CES-D across sexes. The results indicated that
(1) a single-factor model was an acceptable description of the data for both males and
females in older adults (configural invariance), (ii) latent construct (depression) was
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related to the eight items in a similar fashion across sexes (weak invariance or factor
loadings non-invariance), (iii) the CES-D 8 items were scored systematically lower or
higher across males and females irrespective of their level on the latent construct
(strong invariance or intercepts non-invariance), and (iv) the items of the CES-
D 8 measure the depression with more (or less) measurement error in the two
subgroups (strict invariance or errors non-invariance) or the items are equally
reliable across sexes.

The third objective of this study was to compare older males’ and older females’
scores on the CES-D 8. Older females scored higher than older males on the CES-D 8.
These results confirm previous findings suggesting that women report higher levels of
depression than man (e.g., Kessler et al. 1993; Piccinelli and Wilkinson 2000;
Weissman and Klerman 1977; Weissman et al. 1984). Many factors contribute to the
prevalence of higher depression rates in females. For example, compared to men,
women are more likely to perceive a greater lack of respect and power in society, are
more likely to face harassment, are more likely to have low income and live in poverty,
are more likely to have poorer self-concepts, and are less able to handle stressful events
effectively (see Keita 2007 and Nolen-Hoeksema 2001). All these factors ultimately
lead to depression. Additional analyses revealed that compared to older men, older
women scored higher on all items. These results were in line with previous findings that
found that women, in comparison with men, appear to be less happy (Mrozek and
Kolarz 1998), express sadness with more intensity (Balswick and Avertt 1977), expe-
rience more sleep problems (Zhang and Wing 2006), and experience more loneliness
(Page and Cole 1991).

The fourth objective of this study was to examine the nomological validity of
the 8-item CES-D scale with measures of social trust, autonomy, optimism, self-
esteem, satisfaction with life, happiness, social relationships, subjective health,
and anxiety. The results revealed that the scores on the scale were significantly
correlated with theoretically relevant variables, which is consistent with results
from previous studies (Adams et al. 2004; Alsund et al. 2010; Biordi and
Nicholson 2009; Cheung and Bagley 1998; Chang and Sanna 2001; Fairbrother
and Moretti 1998; Hart et al. 2008; Joiner et al. 1999; Lewinsohn et al. 1991;
Orth and Robins 2013) and supported the nomological validity of the CES-D 8.
In addition, current research indicated a strong relationship between anxiety and
CES-D 8, confirming that “anxiety and depression can be defined as emotional
states or as clinical syndromes” (Madden et al. 2000, p. 277).

Although results for psychometric properties of the CES-D 8 are promising, there
are some limitations to the present research. First, we did not determine sensitivity
(ability of the CES-D 8 to correctly identify people experiencing depression), specific-
ity (ability of the CES-D 8 to correctly identify people not experiencing depression),
and receiver operating characteristics (ROC) curves (Murphy et al. 1987) for determin-
ing a cutoff value for the scale. It is recommended that future studies should employ
ROC analysis for selecting the best threshold score for the CES-D 8 and compare the
sensitivity and specificity of the CES-D 8 against a criterion diagnosis of depressive
disorder (e.g., the Beck Depression Inventory: Beck et al. 1997) in elderly sample.
Second, we evaluated the psychometric properties of the CES-D 8 in a nonclinical
sample, and no incremental utility of the scale was found over other similar scales.
Third, self-reported responses on the CES-D 8 and other variables could lead to
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common method variance problems. Further validation of the scale should explore
relationships with different depression measures (e.g., interviewer-rated depression
rating scales) and test causal relationships with antecedents (e.g., self-esteem, self-
efficacy, locus of control) and outcomes (e.g., satisfaction with life) using longitudinal
or experimental designs. Fourth, as the ESS is a cross-sectional in nature (participants
are not followed up with the same questionnaire), we were unable to assess the test-
retest reliability and longitudinal invariance of the scale. Future studies should assess
the test-retest reliability and test measurement invariance of the scale using a
longitudinal framework. Fifth, although we have employed item-total correlations
and multi-group confirmatory factor analysis procedures, future studies should
employ more sophisticated differential item functioning (DIF) procedures for
determining item bias. Sixth, this study relied exclusively on a sample of older
adults from Europe (predominantly western cultures). Future studies should assess
the psychometric properties of the scale in Eastern cultures to enhance its gener-
alizability. Finally, the usage of single-item measurement of constructs in psycho-
logical research has been a subject of debate in literature. On the positive side,
single-item scales are easy to administer, flexible, reduce response bias and are not
monotonous to complete (Drolet and Morrison 2001; Gardner et al. 1998;
Pomeroy et al. 2001). In contrast, various researchers strongly advocate the use
of multi-item scales (see Boyd et al. 2005; Churchill 1979; Diamantopoulos and
Winklhofer 2001; Viswanathan 2005). More importantly, compared to multi-item
scales, single-item measures lack construct validity because they do not tap the
construct from different dimensions (Baumgartner and Homburg 1996; Nunnally
and Bernstein 1994; Wirtz and Lee 2003). Therefore, as one of the anonymous
reviewers of this manuscript rightly pointed out, a stronger case for the nomolog-
ical validity of the CESD-8 would be made if correlations were examined with
well-established multi-item/multi-dimensional scales such as the Rosenberg’s self-
esteem scale (Rosenberg 1965), The Oxford Happiness Questionnaire (Hills and
Argyle 2002), Life Orientation Test (Scheir et al. 1994), The Hamilton Anxiety
Scale (Maier et al. 1988), and The index of autonomous functioning (Weinstein
et al. 2012).

Conclusion

Given the problems associated with the use of self-report depression assessing instru-
ments in the elderly (e.g., administration and scoring time) (Gallagher et al. 1980), a
number of researchers have called for the development and validation of shortened
versions of the depression scales for the elderly (McNair 1979; Montorio and Izal
1996). According to the results of this study, the 8-item CES-D is not only a valid
instrument, it also has several advantages over longer 20-item version. It is easy to read,
easy to understand, simple in format, extremely easy to administer, and requires
minimum time. Based on the present results we suggest that the CES-D 8 is a suitable
instrument for measuring or screening depression in older adults. Hence, the CES-D 8
opens up further possibilities for depression research in clinical or non-clinical settings,
as its brief nature may lead to wide-scale adoption by researchers and clinical
psychologists.
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Appendix

Table 5 Item correlation matrices of each gender group

M SD S K Item1 Item2 Item3 Item4 Item5 Item6 Item 7

Male (N=2,881)

Item1 142 067 171 284

Item2 171 081 1.01 039 0.48

Item3 174 084 097 029 0.36 0.35

Item4 212 084 033 -0.55 040 0.29 0.26

Item5 141 073 189 3.3 0.42 0.31 0.24 0.35

Item6 2.08 086 037 -0.60 038 0.31 0.26 0.63 0.34

Item7 1.52 069 137 183 0.56 0.41 0.34 0.41 0.51 0.40

Item8 1.60 0.74 121 120 0.44 0.47 0.34 0.30 0.38 0.32 0.47
Female (N=3,594)

Item1 1.59 074 121 1.16

Item2 1.88 089 079 -0.15 051

Item3 195 088 071 —0.15 038 0.36

Item4 223 087 024 -0.60 043 0.30 0.26

Item5 1.59 082 136 1.16 0.47 0.39 0.30 0.37

Item6 223 089 021 -0.76 0.44 0.35 0.28 0.63 0.39

Item7 172 076 098 0.79 0.59 0.43 0.37 0.44 0.56 0.44

Item8 1.75 0.82 098 044 0.50 0.50 0.34 0.33 0.41 0.36 0.52
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