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Background

Depression is associated with decreased life satisfaction, physical and mental decline, increased
health service use and increased mortality."? Assessing depression is complicated, particularly in
the presence of disability, physical disease and other mental disorders.>* Various screening scales
have been developed to improve recognition of depressive symptoms.*>® In epidemiological
studies, screening scales can provide estimates of the prevalence of depression using consistent
measurement criteria across samples and time.*

CES-D and CESD-10

One of the most commonly used self-report depression screening scales is the 20-item Center for
Epidemiologic Studies Depression Scale (CES-D) which was designed as a screening instrument
for symptoms of depressed mood in older adults.” It has been validated across a range of ages
making it appropriate for use in longitudinal studies.® Responses are on a 4-point scale, coded 0 to
3.” The scale is suitable for self-administration, is easy to read and is easily scored.® However,
there have been reports that the elderly sometimes have problems with multiple-item, forced-
choice scales.*

Shrout and Yager® demonstrated that the length of the 20-item CES-D could be halved without
appreciable loss to reliability and quartered without significantly affecting the validity. Various short
and/or simplified forms of the 20-item CES-D have been evaluated.'®" The most commonly used
abbreviated forms are the Boston form (10 dichotomously scored items'®), the lowa form (11 items
with three response options'®) and the four-category response 10-item form (CESD-10) developed
by Andresen et al.”® The lowa form and CESD-10 have been found to perform as well as the
original 20-item CES-D."*"

In factor analysis of the CES-D in three groups of white Americans (n=2 514, 1 060 and 1 422),
Radloff” identified four factors: depressed affect, positive affect, somatic and retarded activity, and
interpersonal. Of the CESD-10 items, three items (c, f, j) loaded on “Depressed”, two items (e, h)
on “Positive” and the remaining five items loaded on “Somatic”. Radloff stated ‘The factors found in
the general population are consistent with the components of depression built into the scale.
However, the high internal consistency of the scale found in all groups argues against undue
emphasis on separate factors. The items are all symptoms related to depression. For
epidemiologic research, a simple total score is recommended as an estimate of the degree of
depressive symptomatology.”’
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In separate studies of 1 206 and 615 older people,'®"" factor analysis of the CESD-10 yielded two
factors: “positive affect” (items h and e) and the remaining eight items made up “negative affect”
Loadings were not provided in the Andresen study'® but the loadings in the Boey study’
suggested some cross-loading for items ¢ (0.24), h (0.23) and a (0.20). Boey stated ‘Principal
component analysis revealed two relatively independent factors of the CESD-10, this finding is in
line with the contention that positive affect and negative affect are two distinct constructs. Though
positive affect and negative affect can be distinguished conceptually and empirically, it is not
practicable to use two separate scores of the CESD-10 for screening purposes. Furthermore, the
factor of positive affect included only two items, which is hardly sufficient to form a scale. With all
its 10 items, the CESD-10 can be regarded as a measure of affect i.e. the presence of negative
affect and, to a lesser extent, the absence of positive affect.’ 1

CESD-10 Scores

The positive mood items (e and h) are reversed and the score is the sum of all item scores.
Andresen'® recommends the conservative approach of mean imputation for only one missing item.
The range of scores is 0 to 30, with higher scores representing a more depressed mood.

Depression screening scales generally overestimate the prevalence of depression.*'® Most studies
using the 20-item CES-D recommend a score of 16 or more to categorise individuals as positive for
depressive symptoms, however higher cut-off scores have been used in different populations to
decrease the number of false positives.”'"'® Validation of the CESD-10 against the 20-item CES-D
using a cut-offs of 8, 9, 10 has shown the cut-off of 10 or more, minimises false positives with little
loss of sensitivity.'*"

Source Items

The CESD-10"° was first included in full version of Survey 2 for all 3 age cohorts of the ALSWH.
Items and codes are shown over the page. An extra item (k), ‘I felt terrific’, was added for the Mid-
age and Older cohorts so that the scale finished with a positive item. Data are not shown for this
item as it was not included in the calculation of scale scores.

Below is a list of ways you might have felt or behaved. Please indicate how
often you have felt this way DURING THE LAST WEEK.

CESD1 a | was bothered by things that don't usually bother me

CESD2 b I had trouble keeping my mind on what | was doing
CESD3 c | felt depressed

CESD4 d | felt everything | did was an effort

CESD5 e | felt hopeful about the future ®

CESDG6 f | felt fearful

CESD7 g My sleep was restless

CESDS8 h  lwas happy?

CESD9 [ | felt lonely

CESD10 j | could not "get going"
k | felt terrific’
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Positive Negative

Item Item
Score Score Response
3 0 Rarely or none of the time (less than 1 day)
2 1 Some or a little of the time (1-2 days)
1 2 Occasionally or a moderate amount of the time (3-4
days)
0 3 Most or all of the time (5-7 days)

Scale Evaluation

Item Responses

Full versions of Survey 2 were completed by 9 604 Younger women, 11 648 mid-age women and 9
514 older women. The distribution of their responses to the CESD-10 items is shown in Table 1.
Proportions of missing data for the CESD-10 items were similar for the Younger (1.3-2.7%) and
mid-age women (1.3-2.4%). Among the older women, the missing data ranged from 32.5% (I was
happy) to 47.5% (I felt fearful).

Across-scale completion was high for Younger and mid-age women, with 97% and 98%
respectively completing sufficient items (9 or 10) to have a CESD-10 score calculated. However,
less than half the older women (44%) completed sufficient items to have a score calculated. Ten
percent of women had all items missing, 16% answered only one item, and a further 9% answered
only two items (Table 2).

Consequently, the ALSWH has decided to discontinue use of the CESD-10 as a measure of
depression in the Older cohort. An extensive exploration of the reasons for and correlates of
missing data in the Older cohort has been published.
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Table 1

Distribution (%) of responses and percent missing for CESD-10 items among all 3
age cohort at Survey 2

Occasionally

Rarely Some or ora

or none a little moderate Most or  Number
of the of the amount of all of the (percent)
time time the time time missing

Younger Cohort (n =9

197)

a | was bothered by 60.8 28.7 8.2 24 142
things that don't (1.5)
usually bother me

b | had trouble keeping 45.3 37.8 12.7 4.2 131
my mind on what | was (1.4)
doing

c |felt depressed 54.7 291 11.4 4.7 155

(1.6)

d |felt everything | did 55.5 30.6 9.8 4.0 201
was an effort (2.1)

e | felt hopeful about the 13.8 27.5 32.6 26.1 168
future @ (1.8)

f | felt fearful 721 19.6 6.5 1.9 259

(2.7)

g My sleep was restless 36.1 354 18.8 9.7 164

(1.7)
h | was happy ? 4.7 18.8 36.1 40.3 123
(1.3)
i |feltlonely 55.4 28.5 114 4.7 282
(1.9)
j | could not "get going" 41.7 40.0 13.5 4.8 182
(1.9)

Mid-age Cohort (n =11 648)

a | was bothered by 69.9 22.4 5.3 2.2 182
things that don't (1.6)
usually bother me

b | had trouble keeping 57.7 314 7.7 3.2 148
my mind on what | was (1.3)
doing

c | felt depressed 65.6 23.4 7.6 3.4 283

(2.4)

d | felt everything | did 57.5 28.8 8.7 5.0 160

was an effort (1.4)

Continued next page
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j

| felt hopeful about the
future ?

| felt fearful

My sleep was restless
| was happy ?

| felt lonely

| could not "get going"

Older Cohort (n =9 501)

a

j

| was bothered by
things that don't
usually bother me

I had trouble keeping
my mind on what | was
doing

| felt depressed

| felt everything | did

was an effort
| felt hopeful about the

future @

| felt fearful

My sleep was restless
| was happy ?

| felt lonely

| could not "get going"

17.8

75.8

36.7

6.6

68.8

48.0

72.9

69.3

66.7

55.0

22.2

76.7

40.4

9.5

60.9

49.8

21.5

16.8

37.1

16.1

20.0

36.3

16.9

15.9

18.5

20.3

7.3

13.0

223

3.3

18.1

253

19.3

5.1

15.7

22.1

7.4

10.4

8.6

12.5

12.3

17.6

17.4

8.4

25.7

12.2

16.5

19.4

41.4 266
(2.3)
2.3 218
(1.9)
10.5 165
(1.4)
55.3 179
(1.5)
3.8 167
(1.4)
5.2 143
(1.2)
1.6 4 071
(42.8)
2.2 4 161
(43.7)
2.6 3 994
(42.0)
7.1 3 784
(39.8)
53.1 4 055
(42.6)
1.9 4515
(47.5)
115 3 550
(37.3)
75.0 3 091
(32.5)
4.5 3976
(41.8)
5.5 3 756
(39.5)

@ Positive mood items
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Table 2 Number and percent of CESD-10 items missing

Number of Younger Mid-age Older
items missing Number Percent Number Percent Number Percent
0 8 969 93.4 10 810 92.8 4182 44.0
1 361 3.8 594 5.1 453 4.8
2 96 1.0 97 0.8 187 2.0
3 29 0.3 25 0.2 120 1.3
4 16 0.2 9 0.1 141 1.5
5 30 0.3 9 0.1 206 2.2
6 16 0.2 7 0.1 293 3.1
7 22 0.2 6 0.1 517 5.4
8 17 0.2 7 0.1 900 9.5
9 13 0.1 13 0.1 1555 16.3
10 35 0.4 71 0.6 960 10.1

Scale reliability

Cronbach’s alphas for all exceed 0.8 and the ALSWH criteria of 0.6 (Table 3). ltem-to-total
correlations are low (<0.5) for items e and g (Table 3). Kaiser's measure of sampling adequacy is
good (0.9 for both age-cohorts).

Factor Analysis

For both the Younger and Mid-age cohorts, exploratory factor analysis using varimax rotation
suggested the same factors described by Andresen at al'®. and Boey'" - a positive affect factor
(items h and e) and a negative affect factor (remaining 8 items) (Tables 4 & 5). Almost all the
loadings exceed the ALSWH criteria of 0.5. Cross-loading is highest for items ¢ and i; item h from
the positive affect factor cross-loads to a lesser extent. When the items were forced onto one
factor, the loadings ranged from 0.82 to 0.41 for the Mid-age cohort and 0.81 to 0.45 for the
Younger cohort. These loadings are the same as the un-rotated factor loadings in the two factor
solution (data not shown).

Communalities for 5 and 3 items for the Younger and Mid-age cohorts respectively are less than
0.5 based on the 2-factor solution (Table 3). There are further major reductions in communalities
for items e and h after forcing a 1-factor solution.

In accord with the recommendation of Boey'", a single factor solution was preferred, using all items
of the CESD-10 as a measure of affect. This also allows for direct comparison with other
publications based on the CESD-10.
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Table 3  Correlation with item-total and Cronbach's alpha for standardised variables with
deletion of individual items and communality estimates
Deleted Correlation Cronbach's Communality Estimates
item/item with total Alpha 2-factor 1-factor
Younger Cohort
None 0.85
a 0.52 0.84 0.42 0.40
b 0.59 0.83 0.56 0.48
c 0.72 0.82 0.66 0.65
d 0.63 0.83 0.60 0.54
e 0.35 0.85 0.77 0.20
f 0.50 0.84 0.39 0.37
g 0.41 0.85 0.34 0.26
h 0.62 0.83 0.72 0.50
i 0.57 0.83 0.47 0.46
j 0.56 0.83 0.48 0.44
Mid-age Cohort
None 0.86
a 0.58 0.85 0.50 0.47
b 0.66 0.84 0.62 0.58
c 0.74 0.84 0.68 0.67
d 0.70 0.84 0.65 0.62
e 0.33 0.87 0.79 0.17
f 0.59 0.85 0.47 0.47
g 0.47 0.86 0.41 0.34
h 0.60 0.85 0.68 0.46
i 0.49 0.86 0.35 0.33
j 0.61 0.85 0.55 0.51
Table 4 Results of factor analysis
Mid-age cohort Younger Cohort
Factor Eigenvalue Difference Proportion Eigenvalue Difference Proportion
1 4.31 3.20 0.43 4.61 3.52 0.46
2 1.1 0.32 0.11 1.09 0.32 0.10
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Table 5 Factor loadings from varimax rotation (2 factors) and un-rotated (1 factor)

analyses
Younger Mid-age
Item Factor1 Factor 2 Factor 1 Factor1 Factor 2 Factor 1
d 0.75 0.19 0.73 0.78 0.21 0.79
b 0.74 0.13 0.70 0.77 0.16 0.76
j 0.68 0.17 0.66 0.73 0.14 0.71
c 0.64 0.51 0.81 0.71 0.41 0.82
a 0.62 0.19 0.63 0.68 0.18 0.69
g 0.58 0.04 0.51 0.64 0.02 0.58
f 0.58 0.22 0.61 0.62 0.29 0.68
[ 0.50 0.47 0.68 0.46 0.38 0.57
e -0.02 0.88 0.45 -0.002 0.89 0.41
h 0.36 0.77 0.71 0.38 0.73 0.68

Derived Variable

Scores and missing values

Study participants are considered to have completed the CESD-10 if they completed 9 or more of
the 10 items.'® The mean of the 9 items completed is imputed as the response for the missing
item. The score is set to missing if fewer than nine items are completed. Scores are calculated as
the sum of item codes (with reversed codes for positive mood items) and are shown in Table 6.
CESD scores are not normally distributed and cannot be successfully transformed to approximate
a normal distribution.

Table 6 Distributional properties of summed score for CESD-10

Summed Score Number Mean (SD) Median Skewness Range
Younger 9330 7.61 (5.49) 6.00 1.07 0-30
Mid-age 11 404 6.47 (5.61) 5.00 1.23 0-30
Categorisation

Although a cut-off score of 10 has been recommended'®"", there are no clear guidelines for
categorisation. Generally the ALSWH has classified women with a CESD-10 score of 10 or more
depressed.
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The SAS code defining CESD-10 scores is:

: cesdl0_1 = y2q72a ;

: cesd10_2 = y2q72b ;

: cesdl0_3 = y2q72c ;

: cesdl0_4 = y2q72d ;

: cesdl0_6 = y2q72f ;

: cesdl0_7 = y2q729 ;

: cesdl0_9 = y2q721 ;

: cesd10_10 = y2q72j ;
: cesdl0_5 = 3-y2q72e ;
: cesd10_8 = 3-y2q72h ;

array cesditem{10}

sumq72

cesd10_1 cesd10_2 cesdl10_3 cesdl0_4 cesdl10_5
cesdl10_6 cesdl10_7 cesdl10_8 cesdl0_9 cesd10_10;

: = sum(of cesditem{*}) ;
: meanq72 = mean of cesditem{*});
imissq72 = nmiss of cesditem{*});

1f missq72 = 0 then cesdl0 = sumq72 ;
: else if missq72 = 1 then cesdl0 = sumq72 + meanq72 ;

:else cesdl0 = . ;

References

1.

10.

Henderson AS, Korten AE, Jacomb PA, Mackinnon AJ, Jorm AF, Christensen H, Rodgers B.
The course of depression in the elderly: a longitudinal community-based study in Australia.
Psychological Medicine 1997;27:119-129

Steffens DC, Skoog I, Norton MC, Hart AD, Tschanz JT, Plassman BL, Wyse BW, Welsh-
Bohmer KA, Breitner JCS. Prevalence of depression and its treatment in an elderly
population: the Cache County Study. Archives of General Psychiatry 2000; 57:601-607

McCallum J, Mackinnon A, Simons L, Simons J. Measurement properties of the Center for
Epidemiologic Studies Depression Scale: an Australian community study of aged persons.
Journal of Gerontology. Series B, Psychological Sciences and Social Science
1995;50B:5182-5189

Vahle VJ, Andresen EM, Hagglund KJ. Depression measures in outcomes research.
Archives of Physical Medicine and Rehabilitation 2000; 81: S53-S62

Beekman ATF, Deeg DJH, van Limbeek J, Braam AW, de Vries MZ, van Tilburg W. Criterion
validity of the Center for Epidemiologic Studies Depression Scale (CES-D): results from a
community-based sample of older subjects in the Netherlands. Psychological Medicine
1997;27:231-235

Mulrow CD, Williams JW, Gerety MB, Ramirez G, Montiel OM, Kerber C. Case-finding
instruments for depression in primary care settings. Annals of Internal Medicine
1995;122:913-921

Radloff LS. The CES-D Scale: A self-report depression scale for research in the general
population. Applied Psychological Measurement 1977;1(3):385-401

Ossip-Klein D, Rothenberg B, Andresen E. Depression screening measures. In Andresen
EM, Rothenberg B, Zimmer J (editors) Assessing the health status of older adults. Springer
Publishing Co: New York, 1997

Shrout PE, Yager TJ. Reliability and validity of screening scales: effect of reducing scale
length. Journal of Clinical Epidemiology 1989;42:69-78

Andresen EM, Carter WB, Malmgren JA, Patrick DL. Screening for depression in well older
adults: evaluation of a short form of the CES-D. American Journal of Preventive Medicine,
1994;10:77-84.

ALSWH Data Dictionary Supplement

Section 2 Core Survey Dataset

2.7 Psychosocial Variables

Center for Epidemiologic Studies Depression Scale — Shortened Version (CESD)



11.

12.

13.

14.

15.

16.

17.

18.

19.

Boey KW. Cross-validation of a short form of the CES-D in Chinese elderly. International
Journal of Geriatric Psychiatry, 1999 Aug; 14(8):608-17.

Carpenter JS, Andrykowski MA, Wilson J, Hall LA, Rayens MK, Sachs B, Cunningham LLC.
Psychometrics for two short forms of the Centre for Epidemiological Studies- Depression
Scale. Issues in Mental Health Nursing 1998;19:481-494

Furukawa T, Anraku K, Hiroe T, Takahashi K, Kitamura T, Hirai T, Takahashi K, lida M.
Screening for depression among first-visit psychiatric patients: comparison of different
scoring methods for the Center for Epidemiologic Studies Depression Scale using receiver
operating characteristic analyses. Psychiatry and Clinical Neuroscience 1997;51(2):71-8

Irwin M, Artin KH, Oxman MN. Screening for depression in the older adult. Archives of
Internal Medicine 1999;159:1701-1704.

Kohout FJ, Berkman LF, Evans DA, Cornoni-Huntley J. Two shorter forms of the CES-D
Depression Symptoms Index. Journal of Aging and Health 1993;5:179-193

Zich JM, Attkisson CC, Greenfield TK. Screening for depression in primary care clinics: the
CES-D and the BDI. International Journal of Psychiatry in Medicine 1990;20:259-77

Lyness JM, Noel TK, Cox C, King DA, Conwell Y, Caine ED. Screening for depression in
elderly primary care patients: a comparison of the Centre for Epidemiologic Studies —
Depression Scale and the Geriatric Depression Scale. Archives of Internal Medicine
1997;157:449-454

Penninx BWJH, Guralnik JM, Ferrucci L, Simonsick EM, Deeg DJH & Wallace RB.
Depressive symptoms and physical decline in community-dwelling older persons. Journal of
the American Medical Association 1998;279:1720-1726

Powers JR, Young AF, Russell A, Pachana NA. Who has missing data? Implications of non-
response of older women to a short form of the Center for Epidemiologic Studies Depression
Scale. International Journal of Aging and Human Development 2003;57(1):37-54

ALSWH Data Dictionary Supplement

Section 2 Core Survey Dataset

2.7 Psychosocial Variables

Center for Epidemiologic Studies Depression Scale — Shortened Version (CESD)



