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A B S T R A C T

Background: Depression is an important public health outcome in the older adult population. It is

associated with declining physical and psychological well-being and increasing healthcare utilisation.

The Center for Epidemiological Studies Depression Scale (CES-D) although widely accepted as a

screening tool for depressive symptoms in older adults, can be long and exhaustive as part of a

comprehensive geriatric assessment.

Aim: We investigated the consistency, reliability and validity of the original and three short formats of

the CES-D.

Methods: Six thousand six hundred and thirty-seven community-living adults, aged � 50 years from The

Irish Longitudinal Study on Ageing (TILDA), completed the 20-item CES-D. Confirmatory factor analysis

determined the factor structures of the 20-, 10- and two 8-item formats of the CES-D. Latent factors from

each format were validated against disability and perceived stress, particularly the Positive Affect factor.

Analysis was also performed in a subset aged 65+ years.

Results: All formats of the CES-D displayed good internally consistency (0.87–0.72) and good model fit for

the expected four- and three-factor structures of the CES-D. Latent factors from all formats were

representative of each other and the Positive Affect factor was negatively correlated with disability and

perceived stress on all CES-D formats.

Conclusion: Short forms of the CES-D are consistent, reliable and valid for use in the older adult

population (50+ or 65+ years), where avoiding long assessments and response fatigue is warranted.

These formats may be used to measure Positive Affect, an important construct related to physical health,

resilience and psychological well-being in later life.

� 2014 Published by Elsevier Masson SAS.
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1. Introduction

Depression, an important public health outcome in the older
adult population, is associated with declining physical and
psychosocial well-being and increasing health service utilisation.
All of which become more prevalent as we age [1,2]. The Center for
Epidemiological Studies Depression Scale (CES-D), a widely
accepted screening tool for assessing depressive symptoms in
the older population, has been shown to have good psychometric
properties and strong correlations with clinically diagnosed
depression [3,4].

The 20-item CES-D is most often represented by the four-factor
structure (Depressed Affect, Positive Affect, Somatic and Retarded
Activity, and Interpersonal Problems), originally proposed by Radloff
(1977) using principal components analysis (PCA). Subsequent
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evaluations using different factor analysis techniques have demon-
strated similar results across older age groups [5,6].

However, not all studies have replicated the four-factor
structure. A three-factor structure, combining Depressed/and
Somatic Affect, provided the best fit using confirmatory factor
analysis (CFA) in two female samples of low-income and Mexican-
American women, respectively [7,8]. Meanwhile, PCA of the Dutch
version of the CES-D across cancer patients and a nonclinical group,
indicated the best model fit was a two-factor solution (Depressed
Affect and Positive Affect) [9]. They concluded that there was weak
support for the validity of the Positive Affect items as a measure of
depression. This is contrary to previous research using the English
version of the CES-D, which demonstrated a four-factor structure
and supported the validity of the Positive Affect items [10,11].

Efforts have been made to derive more parsimonious formats of
the CES-D, to facilitate administration to older adults. Both 11- and
10-item formats have shown good reliability and validity [12,13].
An 8-item format was also formulated to screen for depressive
symptoms in large cohorts of older adults, e.g. Health and
rs of depression from the short forms of the CES-D are consistent,
d (2014), http://dx.doi.org/10.1016/j.eurger.2013.12.004
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Retirement Study [14] and the European Social Survey [15]. Item
reduction has yielded some inconsistency regarding the factor
structure of the shorter forms of the CES-D in older cohorts, with
two- and three-factor structures reported, mainly in Asian
populations [16,17]. Despite this, Positive Affect as measured by
the CES-D, has been inversely correlated with Negative Affect,
activities and instrumental activities of daily living (I/ADL), and
poor psychological health in older adults [18–20].

Our aim was to investigate the structure of the long (20-item)
and short (10- and 8-item) forms of the CES-D in a large,
representative, community-living sample of adults aged 50 years
and over, and in the subset aged 65 years and over. Upon
identifying satisfactory measurement models, our objective was
to validate these latent factors using measures of physical
disability and perceived stress.

2. Methods

2.1. Study design

At baseline, The Irish Longitudinal Study on Ageing (TILDA)
included 8175 participants representative of the community-
living population aged 50 and over in Ireland. The sampling
procedure and the home interview have been described in detail
previously [21]. Measures specific to the current analysis are
described below.

2.2. Measurements

The items and scoring of the CES-D are provided in Appendix 1
[4,12,15]. Participants completed the CES-D once and responded to
the 20 items by indicating how often they had felt that way in the
past week: 0 = rarely or none of the time (� 1 day), 1 = some or a
little of the time (1–2 days), 2 = a moderate amount of the time (3–
4 days), and 3 = most of the time (5–7 days).

A binary-response version of the CES-D8 was generated by
converting the participant responses ‘‘rarely or none of the time’’
and ‘‘some or a little of the time’’ equal to ‘‘No’’ and ‘‘a moderate
amount of the time’’ and ‘‘most of the time’’ equal to ‘‘Yes’’ [12,14].
The Positive Affect items were reverse scored for all versions of the
CES-D.

A 6-item version of the ADL scale was used to assess one’s
ability to perform daily self-care activities (walking, dressing,
bathing, eating, getting in and out of bed and using the toilet), and
is a measure of functional status and/or disability. Scores were
dichotomized to represent presence/absence of any ADL disability.

A 6-item version of the IADL scale measured an individual’s
ability to live independently in the community. IADLs assess
respondents’ ability to perform certain activities, i.e. manage
money, shop, use the telephone, housekeep, prepare meals and
take medications correctly. Scores were dichotomized to represent
presence/absence of any ADL disability.

Participants completed the Perceived Stress Scale (PSS-4) by
indicating how often they had experienced four situations in the last
month: ‘‘felt that you were unable to control the important things in
your life’’, ‘‘felt confident about your ability to handle your personal
problems’’, ‘‘felt that things were going your way’’ and ‘‘felt
difficulties were piling up so high that you could not overcome
them’’ [22]. Responses ranged from: 1 = never, through 5 = very
often. The two positively stated items were reverse scored. Higher
scores signify greater levels of perceived stress (range 0–16).

2.3. Analysis

All analyses were performed using Mplus (v6). We used CFA to
test the factor structures of the long and short forms of the CES-D.
Please cite this article in press as: O’Halloran AM, et al. The latent facto
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As the items are ordinal (or binary), we used the weighted least
square means and variance adjusted (WLSMV) estimator to
estimate model parameters.

Radloff’s original four-factor structure was tested for the 20-
and 10-item CES-D formats. A three-factor structure (Depressed
Affect, Positive Affect, and Somatic and Retarded Activity) was
tested for the 8-item formats, because the two Interpersonal
Problems items are not present in these formats. We estimated the
reliability of all formats using Cronbach’s alpha (a) coefficient.
Overall model fit was assessed by adjusted Chi-square test, where a
non-significant value was indicative of good fit. We also considered
approximate fit indices: root mean square error of approximation
(RMSEA) values of < 0.08 and < 0.05 indicated satisfactory and
close model fit, respectively and weighted root mean square
residual (WRMR), where �1.0 indicates satisfactory fit [23].

Changes to the model were guided by the modification indices,
the expected parameter changes (EPC) and substantive interpreta-
tion of the misspecification. The modification index provides an
estimate of the expected change in the adjusted Chi-square value if
the parameter were estimated and the EPC provides an estimate of
the size of the parameter were it estimated. Due to multiple
testing, we only consider the modification index to be significant
after a Boferroni correction, in conjunction with an EPC greater
than a small effect size and substantive interpretability [24]. If
model changes were required, the new model (alternative) was
compared to the previous model (null) using the DIFTEST
procedure. This tests the difference in the overall model fit
between the null and alternative models [25].

Using structural equation modelling, the CFA model was
extended, allowing a simultaneous investigation of the effects of
IADLs, ADLs and Perceived Stress on the latent factors of depression
while controlling for age and sex. Regression coefficients for each
model were examined to investigate whether the different forms
of the CES-D had an effect on the results and conclusions.

Analyses were performed for the total cohort aged 50+ years
and for a subset aged 65+ years.

3. Results

3.1. Characteristics of the sample

Of the 8175 participants aged � 50 years recruited to TILDA,
8044 (98.4%) had no missing data on the 20-item CES-D 20. A self-
administered questionnaire was completed by 6800 of these
participants and included the PSS-4 and of these, 6542 participants
had complete data for the PSS-4, ADLs and IADLs. This comprised
the full dataset. Appendix 2 provides an overview of the participant
characteristics.

3.2. Factor structure of the four CES-D scale formats in the 50+ age

group

Data was imputed for an additional 95 participants with one
missing item from the CES-D using Mplus, bringing the sample size
to 6637.

Overall reliability estimates were 0.87, 0.78 and 0.72 for the 20-,
10- and 8-item formats, respectively. The latent factors also
displayed good reliability with the exception of the Interpersonal
Problems factor from the 20-item format (Table 1).

Initially, the four-factor structure had unsatisfactory fit for the
long form. However, with the inclusion of four residual covar-
iances, the model had satisfactory fit (x2(160) = 764.23, P < 0.001,
RMSEA = 0.024, 90% CI = 0.022–0.024, WRMR = 1.30) (Fig. 1a).
Residual covariances were between the items ‘‘sad’’ and ‘‘crying
spells’’, ‘‘sad’’ and ‘‘lonely’’, ‘‘everything was an effort’’ and ‘‘not get
going’’ and ‘‘I felt lonely’’ and ‘‘crying spells’’. For the 10-item
rs of depression from the short forms of the CES-D are consistent,
d (2014), http://dx.doi.org/10.1016/j.eurger.2013.12.004
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Table 1
Regression analysis to assess the overall validity of the four CES-D measurement models and the impact of IADLs, ADLs and perceived stress in the 50+ age group (n = 6637).

Depression Somatic Positive Affect Interpersonal

20-item CES-D (a = 0.87)

a 0.83 0.76 0.67 0.48

Age �0.004 (�0.007–�0.001) �0.010 (�0.013–�0.007) 0.004 (0.001–0.007) �0.013 (�0.018–�0.008)

Sex 0.384 (0.325–0.442) 0.311 (0.255–0.366) �0.076 (�0.129–�0.023) 0.053 (�0.030–0.137)

IADLs 0.365 (0.254–0.476) 0.651 (0.548–0.754) �0.267 (�0.153–�0.381) 0.259 (0.110–0.409)

ADLs 0.411 (0.305–0.516) 0.586 (0.487–0.685) �0.279 (�0.387–�0.171) 0.105 (�0.038–0.247)

Perceived stress 0.174 (0.165–0.184) 0.161 (0.152–0.170) �0.144 (�0.153–�0.135) 0.133 (0.099–0.126)

x2(240) 1183.06, P < 0.001. RMSEA 0.024, 90% CI: 0.023–0.026

10-item CES-D (a = 0.78)

a 0.75 0.64 0.69 0.48

Age 0.002 (�0.001–0.005) �0.007 (�0.010–�0.004) 0.006 (0.003–0.009) �0.013 (�0.018–�0.008)

Sex 0.357 (0.295–0.419) 0.334 (0.274–0.393) �0.105 (�0.161–�0.049) 0.053 (�0.031–0.137)

IADLs 0.287 (0.169–0.404) 0.681 (0.571–0.792) �0.234 (�0.353–�0.115) 0.259 (0.110–0.408)

ADLs 0.419 (0.310–0.527) 0.695 (0.590–0.800) �0.262 (�0.373–�0.150) 0.106 (�0.036–0.249)

Perceived stress 0.171 (0.161–0.182) 0.151 (0.141–0.161) �0.135 (�0.144–�0.126) 0.113 (0.099–0.126)

x2(58) 300.84, P < 0.001. RMSEA 0.025, 90% CI: 0.022–0.028

8-item CES-D (a = 0.78)

a 0.75 0.64 0.69 NA

Age 0.002 (�0.002–0.005) �0.008 (�0.011–�0.005) 0.006 (0.003–0.009) NA

Sex 0.358 (0.296–0.420) 0.359 (0.296–0.423) �0.105 (�0.161–0.049) NA

IADLs 0.286 (0.168–0.404) 0.722 (0.603–0.841) �0.234 (�0.353–�0.115) NA

ADLs 0.420 (0.311–0.528) 0.739 (0.625–0.852) �0.260 (�0.372–�0.149) NA

Perceived stress 0.172 (0.162–0.182) 0.159 (0.148–0.171) �0.135 (�0.144–�0.126) NA

x2(41) 227.43, P < 0.001. RMSEA 0.027, 90% CI: 0.023–0.030

8-item (binary) CES-D (a = 0.72)

a 0.64 0.53 0.63 NA

Age 0.002 (�0.003–0.006) �0.007 (�0.011–�0.003) 0.001 (�0.002–0.005) NA

Sex 0.289 (0.202–0.376) 0.276 (0.198–0.355) �0.108 (�0.179–�0.038) NA

IADLs 0.280 (0.128–0.431) 0.734 (0.603–0.807) �0.274 (�0.411–�0.136) NA

ADLs 0.504 (0.363–0.644) 0.681 (0.555–0.807) �0.260 (�0.391–�0.130) NA

Perceived stress 0.171 (0.157–0.186) 0.136 (0.123–0.149) �0.136 (�0.149–0.123) NA

x2(41) 131.13, P < 0.001. RMSEA 0.018, 90% CI: 0.015–0.022

Values reported are regression coefficients (b) with 95% confidence intervals (95% CI); a: Cronbach’s alpha coefficient.

A.M. O’Halloran et al. / European Geriatric Medicine xxx (2014) xxx–xxx 3

G Model

EURGER-452; No. of Pages 6
version, a four-factor structure was identified with satisfactory
overall model fit (x2(28) = 123.70, P < 0.001, RMSEA = 0.023, 90%
CI = 0.019–0.027, WRMR = 0.87) with the inclusion of one residual
covariance between ‘‘sad’’ and ‘‘lonely’’. Satisfactory model fit was
achieved for the 3-factor 8-item CES-D with residual covariances
between ‘‘sad’’ and ‘‘lonely’’, and ‘‘everything was an effort’’ and
‘‘not get going’’ (x2(15) = 50.37, P < 0.001, RMSEA = 0.019, 90%
CI = 0.013–0.025, WRMR = 0.63). Finally, the 8-item binary version
required one residual covariance between ‘‘sad’’ and ‘‘lonely’’ to
achieve satisfactory model fit (x2(16) = 26.26, P = 0.054,
RMSEA = 0.010, 90% CI = 0.000–0.016, WRMR = 0.63).

3.3. Validity of the latent factors of depression from four CES-D scale

formats in the 50+ age group

Measurement models were extended to include IADLs, ADLs
and Perceived Stress as exogenous variables (Table 1). These
variables were regressed on the latent factors for each of the four
models. Overall, we found that the effects of disability and
perceived stress on Depressed Affect, Somatic Affect, Interpersonal
(20- and 10-item formats) and Positive Affect were very similar
regardless of the number of items used to represent the factor. We
found that participants with greater stress or disabilities in ADLs or
ADLs reported higher Depressed Affect and Somatic Affect, but
lower Positive Affect. The gender coefficients were somewhat
lower on the binary 8-item format and the ADL coefficients on
Depressed Affect were also lower for all three short forms. Finally,
the IADL coefficients on Somatic Affect were higher on the short
Please cite this article in press as: O’Halloran AM, et al. The latent facto
reliable and valid in community-living older adults. Eur Geriatr Me
forms. However, all relationships remained significant with the
same direction of effect.

3.4. Factor structure of the four CES-D scale formats in the 65+ age

group

Data was imputed for an additional 51 participants with one
missing item from the CES-D using Mplus, bringing the sample size
to 2769 in the 65+ age group.

Overall reliability estimates were slightly lower than in the
total cohort at 0.83, 0.76 and 0.67 for the 20-, 10- and 8-item
formats, respectively. The latent factors for Depressed Affect and
Positive Affect again displayed good reliability on all formats,
although Somatic Affect displayed poor reliability on the binary 8-
item format. Again the Interpersonal Problems factor from the 20-
and 10-item formats displayed poor reliability (Table 2).

Similar to the overall cohort, the four-factor structure had
satisfactory fit for the long form, with the inclusion of two of the
four residual covariances observed in the 50+ age group
(x2(162) = 329.56, P < 0.001, RMSEA = 0.019, 90% CI = 0.016–
0.022, WRMR = 0.92) (Fig. 1b). Residual covariances were between
the items ‘‘sad’’ and ‘‘crying spells’’ and ‘‘sad’’ and ‘‘lonely’’. The
same four and three-factor structures were observed for the 10-
and both 8-item versions, with the inclusion of the same residual
covariance between ‘‘sad’’ and ‘‘lonely’’ in the 65+ age group,
however, the covariance between ‘‘everything was an effort’’ and
‘‘not get going’’ seen in the 8-item version was not included. Model
fit was satisfactory (x2(28) = 47.22, P = 0.013, RMSEA = 0.016, 90%
rs of depression from the short forms of the CES-D are consistent,
d (2014), http://dx.doi.org/10.1016/j.eurger.2013.12.004
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Fig. 1. a: the 20-item Center for Epidemiological Studies Depression (CES-D) Scale measurement model in the TILDA cohort aged 50+ years; b: the 20-item Center for

Epidemiological Studies Depression (CES-D) Scale measurement model in the TILDA cohort aged 65+ years.
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CI = 0.007–0.023, WRMR = 0.53), (x2(16) = 23.51, P = 0.101,
RMSEA = 0.013, 90% CI = 0.000–0.024, WRMR = 0.44) and
(x2(16) = 15.29, P = 0.503, RMSEA = 0.001, 90% CI = 0.000–0.017,
WRMR = 0.46), for the 10- and 8-item and 8-item binary versions
respectively.

3.5. Validity of the latent factors of depression from four CES-D scale

formats in the 65+ age group

Measurement models were again extended to include IADLs,
ADLs and perceived stress as exogenous variables (Table 2).
Overall, we found that the effects of disability and perceived stress
on Depressed Affect, Somatic Affect, Interpersonal and Positive
Affect were essentially the same as in the 50+ age group, regardless
of the number of items used to represent the factor. There were
differences with respect to the impact of age and gender on the
Positive Affect factor in the 65+ age group however. Female gender
and advancing age were associated with Positive Affect in the 50+
but not the 65+ age group.

4. Discussion

This study examined the factor structure of the long and short
forms of the CES-D using CFA in a large sample representative of
community-living adults aged 50 and over in Ireland. The expected
four-factor structure of the 20-item and 10-item format achieved
good model fit in the total cohort aged 50 and over. Both the 8-item
binary and frequency response formats also displayed good model
fit for the expected three-factor structure. All four versions
exhibited good overall internally consistency, with the shorter
forms exhibiting almost identical a-coefficients. Also, disability
Please cite this article in press as: O’Halloran AM, et al. The latent facto
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and perceived stress had similar associations with the latent
factors from the shorter forms as was previously reported for the
20-item CES-D [26]. Results were very similar in the subset of the
cohort aged 65 and over. These results are consistent with previous
studies which support the original structure proposed by Radloff
[5,6]. They strengthen the evidence advocating for the use of the
shorter versions of the CES-D in studies of older populations, which
help to shorten interview time, diminish response fatigue and
eliminate items exhibiting poor psychometric properties [13,27].

We also confirmed the latent factors of depression, i.e.
Depressed Affect, Somatic Affect and Positive Affect showed good
internally consistency on all formats of the CES-D. However, the
reliability coefficients were lower for the Interpersonal Problems
factor from the 20- and 10-item versions and for Somatic Affect on
the binary 8-item format in the 56+ age group. We noted some
small fluctuations in the strength of the effects between gender,
ADLs and IADLs and the Depressed Affect and Somatic Affect
factors on the short formats in the overall cohort and these
fluctuations were more apparent in the 65+ age group. This is likely
a consequence of the reduction in sample size from the 50+ to 65+
age groups. Despite this, the associations remained significant with
consistent direction of effect.

The two-item Positive Affect factor from the short formats was
closely representative of the four-item Positive Affect factor from
the longer format. Although, the weak associations with age and
female gender were not observed in the older age group, the
persistence of the negative associations with disability and
perceived stress with the four- and two-item Positive Affect factor
among the 50+ and 65+ age groups, provides evidence of the
validity and reliability of using the two positive items from the
short formats to measure Positive Affect in older adults. This
rs of depression from the short forms of the CES-D are consistent,
d (2014), http://dx.doi.org/10.1016/j.eurger.2013.12.004
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Table 2
Regression analysis to assess the overall validity of the four CES-D measurement models and the impact of IADLs, ADLs and perceived stress in the 65+ age group (n = 2769).

Depression Somatic Positive Affect Interpersonal

20-item CES-D (a = 0.83)

a 0.78 0.71 0.61 0.37

Age �0.007 (�0.014–0.000) �0.016 (�0.022–�0.009) �0.007 (�0.014–0.000) �0.016 (�0.027–�0.004)

Sex 0.329 (0.240–0.419) 0.267 (0.181–0.354) �0.054 (�0.138–�0.031) 0.065 (�0.079–0.208)

IADLs 0.312 (0.162–0.462) 0.576 (0.434–0.718) �0.179 (�0.339–�0.018) 0.277 (0.055–0.498)

ADLs 0.386 (0.244–0.528) 0.561 (0.434–0.718) �0.278 (�0.426–�0.130) 0.128 (�0.082–0.338)

Perceived stress 0.138 (0.122–0.154) 0.138 (0.123–0.153) �0.113 (�0.127–�0.098) 0.084 (0.062–0.106)

x2(242) 566.41, P < 0.001. RMSEA 0.022, 90% CI: 0.020–0.024

10-item CES-D (a = 0.76)

a 0.71 0.59 0.63 0.37

Age 0.001 (�0.006–0.008) �0.011 (�0.018–�0.004) �0.004 (�0.011–0.003) �0.016 (�0.027–�0.004)

Sex 0.310 (0.215–0.405) 0.314 (0.219–0.408) �0.068 (�0.158–0.022) 0.065 (�0.079–0.208)

IADLs 0.210 (0.052–0.369) 0.571 (0.417–0.726) �0.171 (�0.338–�0.005) 0.277 (0.055–0.498)

ADLs 0.398 (0.251–0.545) 0.696 (0.551–0.840) �0.264 (�0.416–�0.112) 0.127 (�0.083–0.337)

Perceived stress 0.135 (0.118–0.151) 0.122 (0.106–0.138) �0.103 (�0.118–�0.088) 0.084 (0.062–0.106)

x2(58) 143.61, P < 0.001. RMSEA 0.023 90% CI: 0.018–0.028

8-item CES-D (a = 0.76)

a 0.71 0.59 0.63 NA

Age 0.001 (�0.007–0.008) �0.011 (�0.018–�0.004) �0.004 (�0.011–0.003) NA

Sex 0.310 (0.214–0.405) 0.313 (0.219–0.407) �0.068 (�0.158–0.022) NA

IADLs 0.211 (0.052–0.369) 0.573 (0.418–0.727) �0.171 (�0.338–�0.005) NA

ADLs 0.399 (0.252–0.546) 0.695 (0.551–0.839) �0.264 (�0.416–�0.112) NA

Perceived stress 0.135 (0.118–0.151) 0.122 (0.106–0.139) �0.103 (�0.118–�0.088) NA

x2(41) 118.60, P < 0.001. RMSEA 0.026, 90% CI: 0.021–0.032

8-item (binary) CES-D (a = 0.67)

a 0.60 0.47 0.58 NA

Age 0.000 (�0.010–0.011) �0.023 (�0.032–�0.013) �0.006 (�0.015–0.002) NA

Sex 0.198 (0.065–0.331) 0.203 (0.078–0.328) �0.027 (�0.138–0.085) NA

IADLs 0.239 (0.030–0.448) 0.795 (0.606–0.984) �0.225 (�0.413–�0.037) NA

ADLs 0.472 (0.283–0.661) 0.622 (0.446–0.798) �0.220 (�0.395–�0.044) NA

Perceived stress 0.142 (0.119–0.165) 0.106 (0.085–0.127) �0.090 (�0.108–0.072) NA

x2(41) 68.97, P = 0.040. RMSEA 0.016, 90% CI: 0.009–0.022

Values reported are regression coefficients (b) with 95% confidence intervals (95% CI); a: Cronbach’s alpha coefficient.

A.M. O’Halloran et al. / European Geriatric Medicine xxx (2014) xxx–xxx 5

G Model

EURGER-452; No. of Pages 6
reflects previous reports for the four-item Positive Affect factor
[18–20]. This disability and perceived stress are highly correlated
with other important physical (falls, frailty and mortality) and
psychological (anxiety and loneliness) outcomes [28,29]. Thus,
investigating the relationships between these outcomes and
Positive Affect from the shorter forms of the CES-D has validity.

A strength of this study is the large representative sample
which allows robust CFA analyses to be performed. It provides
support for the use of shorter forms of the CES-D to measure
depressive symptoms and Positive Affect in similar populations.
Although, it is important to note that this study focuses only on the
factor structure and validity of the CES-D and its latent factors. The
sensitivity and specificity of the long and short forms to detect
clinically relevant depression is beyond the score of this study. The
limitations of this study are mainly concerned with issues of
measurement. We used one administration of the 20-item CES-D
as the basis of our analysis. This may have introduced measure-
ment bias associated with the ordering of the items, which would
differ if separate 10- and 8-item versions had been administered.
However, repeated administrations of the CES-D to the same
participants would introduce measurement bias due to the
problem of response fatigue in older adults. Finally, we acknowl-
edge the limitations of the cross-sectional design of the study.
Subsequent waves of the TIILDA study will help to further test the
data presented here.

This study shows that the factor structure of depression from
the shorter forms of the CES-D displays good internal consistency,
reliability and validity compared with the long form in the
community-living adult population aged 50+ and 65+ years. We
Please cite this article in press as: O’Halloran AM, et al. The latent facto
reliable and valid in community-living older adults. Eur Geriatr Me
also confirm validity of using short forms of the scale to measure
Positive Affect, a construct of growing importance to beneficial
health outcomes, physical resilience and psychological well-being
in later life. Clinicians working in the field of geriatric medicine
most often administer the CES-D as part of a comprehensive
geriatric assessment. Therefore, using a short version of the CES-D
is supported, and may even be preferable in the general population
of older adults, where avoiding long assessments and response
fatigue is warranted.
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