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One-hundred and ninety-eight elderly subjects attending their general practitioners (GPs) were asked to
complete the 15 item Geriatric Depression Scale (GDS15). Analysable results were obtained from 194
(98%). Of these, 67 (34%) scored above the GDS15 cut-off (4/5) for significant depressive symp-
tomatology. 87.6% found the questionnaire to be acceptable and only 3.6% found it very difficult or very
stressful. The GDS15 had a high level of internal consistency (Cronbach's alpha = 0.80). All the individual
items of the GDS15 associated significantly (P < 0.01) with total score and 'caseness'. A single question
"do you feel that your life is empty?" identified 84% of 'cases'. In an attempt to devise short scales to
screen elderly primary care patients for depression, the data were subjected to logistic regression analysis.
Ten (GDS10), four (GDS4) and one (GDS1) item versions were generated. Agreement between these
short scales and the GDS15 in the original sample was 95, 91 and 79% respectively. Cronbach's alpha was
0.72 for the GDS10 and 0.55 for the GDS4. The short scales were then validated in an independent sample
of 120 patients in whom both GDS data and the results of a detailed psychiatric interview (the Geriatric
Mental Status Schedule, GMS) were available. The sensitivity and specificity of the GDS10 against GMS
caseness were 87 and 77% (cut-off 3/4); those of the GDS4 were 89 and 65% (cut-off 0/1) and 61 and
81% (cut-off 1/2). Sensitivity and specificity for the GDS1 were 59 and 75%. It is concluded that these
short scales may be useful in helping GPs and practice staff to identify elderly patients with significant
depressive symptoms.

INTRODUCTION
Depression in old age carries a poor prognosis' with in-
creased use of health and social service facilities2 and
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excess mortality3 as well as frequent chronicity of the
depressive symptoms.4 However, while depressive
symptoms are common in elderly patients attending
their general practitioners (GPs),5'6 depression is
seldom recorded in the GP case notes even where a
clear diagnosis can be made.7 It is also clear that
depression in old age, as identified through community
surveys, is seldom treated.4'8. These findings suggest
that depression in old age may be both underdetected
and undertreated in primary care.
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In a younger population, recognition of depression
by the GP improves outcome even when the patient
does not comply with treatment.' Validating a
patient's feelings by making a formal diagnosis may
itself have therapeutic potential. The possible con-
tribution of a short questionnaire, acceptable to both
GPs and their patients, that would improve detection
rates and facilitate a higher rate of effective inter-
vention, is thus considerable. Screening for such
depressive symptoms would be a legitimate part of the
mandatory screening of patients aged 75 and over,
which now forms part of the GP contract.10

The Geriatric Depression Scale (GDS)" is a 30 item
yes/no questionnaire devised specifically to detect
depression in elderly subjects. It has been extensively
validated in hospital samples.12 Evans and Katona6

have shown it to have acceptable sensitivity (85%) and
specificity (68%) against diagnosis based on structured
psychiatric interview (the Geriatric Mental Status
Schedule (GMS)13 in a British primary care sample
aged 65 and over. It also agreed with GMS diagnosis
significantly more often than GPs' own diagnoses
(76% versus 65%). A shorter, 15 item version of the
Geriatric Depression Scale (GDS 15) has been devised
by Sheikh and Yesavage.14 The GDS15 has been
recommended for use within the over-75 health check
by the Royal College of General Practitioners."

The first aim of the present study was to assess the
feasibility and acceptability of using the GDS 15 to
detect depression in elderly GP surgery attenders.
Since the GDS15 takes up to 10 minutes to complete, it
remains relatively cumbersome to be an-ideal part of
the routine screening of elderly patients (within a brief
consultation with the GP, or in the context of a brief
domiciliary health screen administered by non-medical
practice staff). A second aim of the study was to devise
shorter and more acceptable versions of the GDS.

METHODS
The study was performed at the Lower Clapton Health
Centre, a seven partner general practice that serves a
population of approximately 10 500 patients. The
practice has a computerized appointment system
linked to its age-sex register, enabling easy identifica-
tion of all elderly surgery attenders. All patients aged
65 or over attending their GPs during weekday morn-
ing, afternoon or evening surgeries over an 8 week
period between January and March 1993 were ap-
proached in the waiting room by a researcher (PD)
and asked if they minded participating in a study ex-
amining whether a short questionnaire was useful in
helping doctors to know how their patients are feeling
in terms of mood.

If there were no objections to participating, PD
then asked the 15 questions of the GDS15. For 10 of
the questions the answer 'yes' gives a positive score (in-
dicating depression); in the remaining five the answer
'no' scores positively. The scores are then summed to

give a total of 0-15, with a score of 5 or more
indicating probable depression.

In addition, as a measure of acceptability of the
questionnaire, patients were asked three questions:
"did you find the questionnaire difficult?", "did you
find the questionnaire stressful?" and "did you find
the questionnaire acceptable?". These were scored as
"not at all", "quite" or "very".

Patients who required home visits or who attended
weekend surgeries were excluded from data collection
but weekday emergency surgery attenders were in-
cluded. The weekday emergency clinic runs parallel to
the other clinics and is for patients who need to see a
doctor that day and are unable to make an appoint-
ment due to all clinic lists being full.

Student's /-test and the Wilcoxon test were used
to examine the relationship between individual item
scores and the GDS 15 total and the internal consistency
of the scale examined using Cronbach's alpha. In addi-
tion, subjects were divided into cases and non-cases on
the basis of a GDS 15 cut-off of 4/5. The relationship
between individual item scores and caseness/non-
caseness was examined using the chi-square test, as was
the relationship between caseness and test acceptability.
Subjects' scores on the individual GDS 15 items were
subjected to logistic regression analysis, with GDS15
'caseness' as the dependent variable. At each step
in the analysis, the most discriminating item was
eliminated and the remainder reanalysed. The pro-
cedure was continued until no further items signifi-
cantly improved the goodness of fit of the logistic
regression model. Ten, four and one item short ver-
sions (GDS10, GDS4 and GDS1) were derived; these
are described in the Results below. The internal con-
sistencies of the GDS 10 and GDS4 were assessed using
Cronbach's alpha, and correlations (Pearson's and
Kendall's) were calculated between scores on the
GDS15 and each of the short GDSs.

The short versions of the GDS were then tested in an
independent validation sample. This consisted of the
first 120 patients from the dataset collected by Evans
and Katona6 in whom GMS diagnoses were available
and individual GDS30 (and thus GDS 15) items had
been entered. Their demographic characteristics,
derived GDS 15 scores and proportion identified as
being 'cases' of depression on the GMS are summarized
in Table 1. Scores on the GDS10, GDS4 and GDS1
were calculated for each subject in the validation
sample. Correlations, between-group comparisons and
chi-square tests were calculated as for the internal
validation. In addition, sensitivity (percentage GMS
cases detected by each short GDS), specificity (percen-
tage of short GDS detected cases confirmed by GMS)
and negative predictive value (percentage of short GDS
non-cases confirmed as non-cases by GMS) were calcu-
lated. All data analysis was carried out using
SPSS/PC+, version 3.1.16
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RESULTS
Demographic Characteristics of Patients Studied
As shown in Table 1, the mean age of the subjects was
73.5 years. Eighty-six subjects (43%) were aged 75 or
over. The female:male ratio was approximately 2:1.

GDS Total Scores
The mean total score for the 15 questions was 3.7
(median 3, range 0-15). The distribution of GDS15
total scores is shown in Figure 1. Table 1 summarizes
the proportion of patients scoring above the 4/5 cut-
off. There were no statistically significant relationships
between GDS15 score and age (caseness rate of 33% in
those aged 65-74 and 35% in those aged 75 and over).
Similarly, there was no relationship between the
GDS15 score and gender, with 35% of the men and
33% of the women scoring in the depressed range.

Relationship Between Individual Item Scores and
GDS15
For each of the GDS 15 questions, there was a
statistically significant relationship (P < 0.01) between

TABLE 1 Demographic and psychiatric characteristics

Characteristic

n
Sex (F/M)
Mean age (range)
Mean GDS 15 score

(range)
% GDS 15 cases
% GMS cases

Derivation
sample

198
126/72

73.5 (65-92)

3.7 (0-15)
34

N/A

Validation
sample

120
82/38

74.1 (65-90)

4.7 (0-13)
48
38

20 r

15

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
GDS15 total score

FIGURE 1 The distribution of CDS15 total scores

a positive score and the GDS 15 total. Similarly signifi-
cant associations were found between each item and
caseness/non-caseness. The proportion of subjects giv-
ing 'depressed' responses to each GDS question (in the
total group and after division into GDS 15 'cases' and
'non-cases') is summarized in Table 2. Question 3 (do
you feel that your life is empty?) was found to be the
best predictor of caseness with an 84% level of agree-
ment (chi-square = 76.2, P < 0.0001) while question 9
(do you prefer to stay at home, rather than going out
and doing new things?), had the most modest statisti-
cal relationship (chi-square = 8.6, P < 0.01) with
caseness. Cronbach's alpha for the GDS15 was 0.80.

Acceptability of the GDS15
Of 198 patients approached, only four refused to par-
ticipate, leaving 194 (98%) for subsequent analysis. A
total of 88% found the questionnaire to be 'very' ac-
ceptable, 89% found it to be 'not at all' stressful and
88% found it 'not at all' difficult (Table 3). There were
no statistically significant relationships between gender
or age and any of the parameters of acceptability. As
can be seen from Table 3, there was a statistically
significant relationship between GDS15 'caseness' and
finding the questionnaire 'difficult' or 'stressful', with
a similar trend linking 'caseness' and the experience of
the GDS 15 as unacceptable.

Logistic Regression Analysis
The results of the pooled within-groups correlations
between individual items of the GDS 15 are summarized
in Table 4, showing the order of elimination and
residual correlation coefficients. A 10 item version,
GDS10, was derived by totalling the scores of all the
items contributing significantly to the logistic regres-
sion model. Similarly, a four item version, GDS4,
was derived from the totals for the four best
discriminating items. The questions forming GDS10
are shown in Table 5, with the GDS4 items in bold.

Internal Validation of the Short GDSs
The GDS10 and GDS4 scores both correlated very
highly with the GDS 15 (r = 0.97 and r = 0.89 respec-
tively, both P < 0.0001). Student's /-test on GDS 15
scores in those scoring yes versus no on the single most
discriminating question (GDS1) gave / = 12.6, P <
0.0001. Cronbach's alpha was 0.72 for the GDS 10 and
0.55 for the GDS4. Using cut-off scores of 3/4 for the
GDS10 and 1/2 for the GDS4 gave 93 and 91% agree-
ment with GDS15; chi-square was 129.8 and 115.2
respectively, both P < 0.0001. Using lower cut-offs of
2/3 (GDS 10) and 0/1 (GDS4) gave 95 and 81% agree-
ment with GDS15. With these cut-off scores, chi-
square was 144.1 and 77.5, again both P < 0.0001.
Agreement between GDS1 'yes' and GDS15 caseness
was 84%; chi-square = 76.2; P < 0.0001. Results for
non-parametric tests (Kendall's tau and Wilcoxon's
test) gave similar results, all with significance levels of
P < 0.0001.
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TABLE 2 Relationships between individual item scores and GDSI5
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Item
Cases
(67)

49

55

70

78

43

Per cent scoring
+ ve

Non-cases
(127)

5

19

9

22

8

Total
(194)

20

31

30

41

20

Per cent
agreement

79

72

84

78

75

Are you basically satisfied with your life?

Have you dropped many of your activities and interests?

Do you feel that your life is empty?

Do you often get bored?

Are you in good spirits most of the
time?

Are you afraid that something bad is going to happen
to you?

Do you feel happy most of the time?

Do you often feel helpless?

Do you prefer to stay at home, rather than going out and
doing new things?

Do you feel you have more problems with memory
than most?

Do you think it is wonderful to be alive now?

Do you feel pretty worthless the way you are now?

Do you feel full of energy?

Do you feel that your situation is hopeless?

Do you think that most people are better off than
you are?

48

30

13 25

45

49

34

3

8

15

18

22

22

15

36

43

73

42

49

9

4

39

6

14

18

18

51

18

26

73

79

77

68

71

72

78

65

76

73

TABLE 3 Acceptability of the GDSI5

Difficult
Not at all
Quite
Very

Stressful
Not at all
Quite
Very

Acceptable
Not at all
Quite
Very

GDS cases
(«)

52
9
6

49
12
6

3
9

55

GDS
non-cases

in)

118
8
1

123
3
1

1
11

115

n

170
17
7

172
15
7

4
20

170

Total
Per cent

87.6
8.8
3.6

88.7
7.7
3.6

2.1
10.3
87.6

Independent Sample Validation
The product-moment correlation between the GDS10
and the full GDS30 was 0.91 (P < 0.0001); for the 4
item GDS it was 0.76 (P < 0.0001). For the GDS1,
comparison between GDS30 scores for subjects scor-
ing yes and no gave / = 7.3, P < 0.0001. The cor-
responding non-parametric tests gave very similar
results, in all cases also significant at the 0.0001 level.
Results for agreement against the GMS interview for
the GDS10 and GDS4 (using both possible cut-off
points in each case) and for GDS1 are summarized in
Table 6. The performance of the GDS15 at cut-off
points of 4/5 and 5/6 (also derived from GDS30 data)
in the validation sample is also shown for comparison.
Since the GDS4 had higher sensitivity at the lower
(0/1) and higher specificity at the higher (1/2) cut-off,
we also examined the discriminating ability of the
GDS10 in the 36 subjects with an intermediate score (1)
on the GDS4. The GDS10 showed 74% sensitivity and
58% specificity in this subsample (chi-square = 4.4;
P < 0.05).
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TABLE 4 Logistic regression analysis

CDS question
Order of

elimination Correlation

1. Are you basically satisfied with your life?
2. Have you dropped many of your activities and interests?
3. Do you feel that your life is empty?
4. Do you often get bored?
5. Are you in good spirits most of the time?
6. Are you afraid that something bad is going to happen to you?
7. Do you feel happy most of the time?
8. Do you often feel helpless?
9. Do you prefer to stay at home, rather than going out and doing new things?

10. Do you feel you have more problems with memory than most?
11. Do you think it is wonderful to be alive now?
12. Do you feel pretty worthless the way you are now?
13. Do you feel full of energy?
14. Do you feel that your situation is hopeless?
15. Do you think that most people are better off than you are?

3
8
1

N/A
N/A

4
2
10

N/A
7

N/A
N/A

6
5
9

0.29
0.25
0.54
NS
NS

0.28
0.38
0.21
NS

0.23
NS
NS

0.19
0.22
0.17

TABLE 5 10-ltem geriatric depression scale (4-item version in bold)

Are you basically satisfied with your life?

Have you dropped many of your activities and interests?

Do you feel that your life is empty?

Are you afraid that something bad is going to happen lo you?

Do you feel happy most of the time?

Do you often feel helpless?

Do you feel you have more problems with memory than most?

Do you feel full of energy?

Do you feel that your situation is hopeless?

Do you think that most people are better off than you are?

Yes/NO

YES/No

YES/No

YES/No

Yes/NO

YES/No

YES/No

Yes/NO

YES/No

YES/No

TABLE 6 Performance of CDS 10, GDS4 and GDS1 against CMS

GDSI5 (cut-off 4/5)

GDS15 (cut-off 5/6)

GDS10 (cut-off 3/4)

GDS10 (cut-off 2/3)

GDS4 (cut-off 1/2)

GDS4 (cut-off 0/1)

GDS1

iitivity
%)

91

78

89

93

61

93

59

Specificity

72

82

77

63

88

63

75

Negative
predictive value

94

87

93

94

80

94

77

Chi-square

55.1

55.6

61.2

41.2

44.6

41.2

29.3

P <

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001
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DISCUSSION
Only 2% of the sample refused to participate, and a
further 2°k of those interviewed found the GDS15 to
be 'not at all' acceptable. It is thus clear that the
GDS15 (at least as administered in interview form) is a
very feasible screening instrument for elderly people
attending their GPs. It also showed very satisfactory
internal consistency in this sample. Our further finding
that those subjects having difficulty with the question-
naire were very likely to score within the depressed
range may itself be a useful clinical pointer.

The primary aim of our study was to assess the
feasibility and performance of the GDS15 in elderly
GP surgery attenders. The population we interviewed
is representative of such attenders and was not in-
tended to reflect the elderly population as a whole.
This is borne out by our 'caseness' rate of 34%, which
is very similar to that reported in other studies of GP
surgery attenders by MacDonald,3 who used a brief
clinical interview, and by Evans and Katona6 who used
the longer (30 item) original version of the GDS." The
consistently higher rate of depression 'caseness' in GP
attenders than in epidemiological community surveys
such as those by Copeland's group,17 suggests that
elderly depressed patients are more likely than their
non-depressed counterparts to visit their GPs fre-
quently and thus be identified early by surgery-based
screening. This enhances the potential efficiency of
opportunistic screening in picking up depression in
elderly attenders of GPs' surgeries.

The similar GDS scores in over and under 75s is con-
sistent with the epidemiological literature.17 The
finding of almost identical 'caseness' rates in men and
women is, however, surprising since both GP-based5'6

and community17 studies usually report a higher rate of
depression in women. This may simply reflect the
relatively low power of a sample of the size of ours to
detect a gender difference.

As can be seen from Table 6, we have confirmed in a
British primary care sample that the GDS 15 has very
satisfactory sensitivity (91%) and negative predictive
value (95%) against a standardized mental state assess-
ment interview, the GMS, as well as a reasonable
specificity of 72%. The present results thus provide
some justification for the recent recommendation of
the Royal College of General Practitioners13 that the
GDS should be used for routine screening of elderly
patients in primary care.

The GDS15 has not, as yet, received wide usage in
primary care and is perceived by many GPs as being
too long for routine use. The development and
demonstrated effectiveness of a very short screening
questionnaire could, however, encourage GPs and
their ancillary staff to screen a higher proportion of
their elderly patients more frequently. With a cut-off
of 3/4, our 10 item version has a very similar overall
performance to the parent version, with the advantage
of omitting some of the redundancy in its content with
little loss in terms of internal consistency. The utility of

the GDS 10 clearly needs further evaluation, particu-
larly since the saving in time (and therefore accepta-
bility) is small. We have also shown that a single ques-
tion (do you feel that your life is empty?) identifies
nearly two-thirds of the patients diagnosed on detailed
psychiatric interview as depressed. We would not,
however, recommend routine use of this single ques-
tion alone since (though much better than nothing) it
misses an unacceptably high proportion of depressed
patients.

We suggest that the GDS4 deserves particularly
careful consideration as a minimal screening procedure
for detecting depression in elderly primary care
patients. Though its internal consistency was con-
siderably lower than that of the parent scale and it had
relatively low specificity, it missed only five of the 46
depressed patients in the validation sample. A two-
stage procedure, in which the six extra questions of the
GDS 10 are given to the subgroup with a score of 1 on
the GDS4, may provide the optimal combination of
brevity, sensitivity and specificity.

There are clearly limitations to the conclusions that
can be drawn from our data on short versions of the
GDS. Despite the high correlation between the GDS4
and the longer versions of the scale, there is as yet no
evidence that either it or the GDS10 would be satisfac-
tory as measures of severity of depression or to
measure change over time. It must also be remembered
that our short version GDS data were not obtained
directly but were derived from longer interviews in
which the GDS15 (derivation sample) and GDS30
(validation sample) were administered. The validation
subjects, though drawn from elderly primary care at-
tenders, were not a random sample since a particular
attempt was made to interview GDS30 'cases'. Fur-
thermore, GMS interviews were not blind to GDS30
scores and not all patients approached agreed to
undergo the lengthy GMS interview. This is reflected
in their somewhat higher GDS scores. In demographic
characteristics (Table 1), however, they were very
similar to the more representative derivation sample.

More fundamental is the issue of whether 'caseness'
as detected by such screening procedures represents
true depressive illness of a nature and severity warrant-
ing and potentially benefitting from treatment inter-
ventions. The fact that most of the GDS 'cases' in
the validation sample were confirmed by detailed
psychiatric interview suggests that they did represent
true depression. The relationship with depression as
recorded and/or treated by GPs is examined in a com-
panion paper.18 The community follow-up study by
Copeland's group4 suggests that only a minority of
cases of depression in old age remit spontaneously. We
are currently analysing the data from a 1 year follow-
up study of the sample reported here to establish
whether the same is true for depression as detected
by opportunistic screening of elderly primary care
attenders.
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Despite the limitations of our study, we conclude
that extrapolation of our validation results to other
elderly primary care patients appears reasonable. The
GDS4 in particular merits field testing in a new
sample of general practice patients. Such a study could
also address the issue of whether effective detection of
depression in elderly primary care patients can meet
the stringent criteria of a screening programme" by
enabling more appropriate management and causing
measurable improvements in outcome.
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