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SUMMARY
Background. Many scales have been developed to assess
depression, but they are often too lengthy to be of practical
use in general practice consultations.
Aim. A study was undertaken to investigate the feasibility,
reliability and diagnostic value of the geriatric depression
scale and its shorter versions for screening in general prac-
tice.
Method. A total of 586 consecutive consulting patients
aged 65 years and over were studied in nine general prac-
tices in the west of the Netherlands (13 doctors). The 30-
item version of the geriatric depression scale was com-
pared with the diagnostic interview schedule as a reference
test.
Results. The reference test indicated a major depression in
six patients while 27 patients had a dysthymic disorder
(that is, a chronic mild depression). Five per cent of patients
required help for 50% of the questions on the geriatric
depression scale. The diagnostic value of the 30-item, 15-
item, 10-item and four-item versions did not differ signific-
antly, but the one-item version performed no better than
chance. Two items discriminated best between patients
who were and who were not depressed (P<0.05), only one
of which was included in a previously proposed four-item
version of the scale. The reliability of the proposed four-
item version was 0.64, the reliability of the other versions
ranging from 0.70 to 0.87.
Conclusion. The results for the different versions of the
geriatric depression scale suggest the use of a 10-item or a
four-item version. For practical purposes, the smallest sub-
set would be the most desirable: the four-item version.
These scales may be better suited for exclusion rather than
inclusion purposes. The feasibility of screening for depres-
sion in elderly people in a general practice setting is dis-
cussed in the light of the results of the study.
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Introduction
DEPRESSION is an important health problem. Depressive

symptoms, with or without depressive disorder, have been
associated with negative outcomes such as diminished function-
ing or well being, and increased mortality.",2 A number of scales
have been developed to assess depression. Examples of these are
the self-care(D), and the geriatric depression scale.4
The geriatric depression scale is a self-report instrument with

30 yes/no questions (rated 1/0). It identifies clinical depression
according to the Diagnostic and statistical manual ofmental dis-
orders, third edition.5'6 The 30-item version of the geriatric
depression scale is considered a useful but somewhat lengthy
screening instrument for depression in elderly people. Its feas-
ibility and diagnostic value have been demonstrated in a variety
of settings.7 The reliability and validity of the Dutch translation
of the geriatric depression scale appear satisfactory.8
A shorter 15-item version of the geriatric depression scale was

developed in the United States of America (Appendix 1).9 It
retains the diagnostic value of the longer scale, while consider-
ably shortening the time required for its administration.'0 A gen-
eral practice package of health checks for people aged 75 years
and over containing this 15-item version is now available for the
routine screening of this group in the United Kingdom. "I
While advocated for general use (for example by the Royal

College of Physicians'2) the 30- and 15-item versions of the geri-
atric depression scale are still thought to be too lengthy and
therefore cumbersome for use in general practice. A version with
fewer than 15 items would be seen as desirable by many general
practitioners. One research team has derived versions with 10,
four, and one items.913
A study was undertaken to determine the characteristics of the

30-item geriatric depression scale in general practice. Analyses
were carried out in order to answer the following questions:
What is the feasibility of using different subsets of questions
from the geriatric depression scale as screening instruments for
depression in elderly general practice patients? What is their
diagnostic value (that is, sensitivity, specificity and negative and
positive predictive value)? Can a previously proposed selection of
10, four, and one questions from the geriatric depression scale be
confirmed? Are the subsets reliable (that is, internally consistent)?

Method
The diagnostic interview schedule was used for obtaining refer-
ence diagnoses of major depression and dysthymia (that is, a
chronic mild depression).'4 This schedule is a widely accepted,
structured psychiatric interview that was designed for use by
trained lay interviewers. For the study, 11 interviewers received
training in the use of appropriate sections (somatizing disorders,
affective disorders, schizophrenia and cognitive impairment).
The manual of mental disorders guided which sections were to
be chosen.'5 The diagnosis of cognitive impairment is not a dia-
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gnosis according to the manual, but is based on the mini-mental
state examination. The mini-mental state examination forms an
integral part of the diagnostic interview schedule.

Fourteen general practitioners in Leidschendam were invited
to take part. Leidschendam is located near the Hague, in the
densely populated western part of the Netherlands.

Eighty consecutive patients aged 65 years and over consulting
in the surgery or at home were invited by each doctor to take part
in the study. From February to April 1992 the practice assistants
in each practice made lists of all these patients. Patients were
excluded if they were assessed by the general practitioner or the
interviewer as not capable of participating or if they declined to
take part. During the consultation the general practitioner men-
tioned the research project, handed the patient a letter describing
the project, and asked him or her to fill in a Dutch version of the
30-item geriatric depression scale at home. All the participating
patients were subsequently visited by an interviewer. If requested
by a patient, assistance in completing the questionnaire was pro-
vided by the interviewer at the visit. The interviewers used the
diagnostic interview schedule to determine the six-month preval-
ence rates of major depression and dysthymic disorder.

Statistics
Data from the diagnostic interview schedule were analysed using
the official Dutch version of the computer diagnostic pro-
gramme.'5 Several checks were made to ensure accuracy of data
collection and subsequent data entry. Data were entered using
SPSSPC+ data entry software. Double entry was performed on a
random sample of 5% of the data, revealing accurate entry.
To determine the feasibility of administration of the geriatric

depression scale, the number of times each patient needed help
with an individual item was assessed.
To compare the diagnostic value of the different versions

against the diagnostic interview schedule, receiver operating
characteristic curves were used.'6 These allow the examination
of a test's ability to discriminate between two states, regardless
of the cut-off point selected. The area under the curve was used
as a quantitative measure of test performance.'7" 8 The differ-
ences between areas under the curves were calculated using 95%
confidence intervals; a perfect diagnostic test will have an area
under the curve equal to one, while a test with no diagnostic
value will have an area equal to 0.5, which represents chance.
To determine whether these data support the choice of items

proposed by D'Ath and colleagues,9 a forward stepwise logistic
regression was performed. At each step in the analysis, the item
which discriminated most between depressed and non-depressed
patients according to the reference interviews was chosen and the
remaining items reanalysed. In this way, the questions for the
10-, four- and one-item versions of the questionnaire were select-
ed. Cronbach's alpha was used for internal consistency reliabil-
ity, where a value of 1.0 indicates complete internal consistency
and a value of zero indicates a lack of internal consistency.
Statistical analyses were performed with SPSSPC+, version 4.0.

Results
Thirteen general practitioners from nine practices participated in
the study. Eleven general practitioners were involved in under-
graduate or postgraduate medical training, or in research in gen-
eral practice. Five doctors worked in a single-handed practice,
the others in two-partner practices. Most (11) had at least 10
years' experience in general practice. The mean practice list size
for the 13 general practitioners was 2250 patients (range
1400-3000). The mean list size in the Netherlands is 2350
patients.
Of 706 patients requested to participate, 120 were excluded.
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The general practitioners considered 20 patients not able to par-
ticipate because they were cognitively impaired (six patients),
unable to read or write (three), they did not understand the proced-
ure (10), or were too depressed (one). Twenty five patients were
otherwise excluded: 16 patients could not be contacted by the
interviewer, four were too ill, and two had language problems
(no reason given for three patients). Fifty patients refused to par-
ticipate. There were incomplete data in 25 cases (the geriatric
depression scale was incomplete in 13 cases and the diagnostic
interview schedule in 12 cases).
The doctors spontaneously mentioned depression in six of the

50 patients who refused to participate. The 120 patients excluded
from the study (mean age 76.3 years, range 66-92 years) were a
mean of 2.8 years older than the 586 participants (mean age 73.5
years, range 65-94 years; P<0.001). Proportionally more women
(83) than men were among the non-participants than the particip-
ants (349) (69.2% versus 59.6%, P<0.05).

Data from 586 patients were available for analysis (237 men
and 349 women; 351 patients were aged between 65 and 74
years, and 235 were aged between 75 and 94 years). The age-sex
distribution was representative of the parent population. A total
of 390 patients were married or living with a partner, and 196
were single, widowed or divorced. Most patients (495) lived in
independent housing while 91 lived in homes for elderly people.
There were 464 practice visits and 122 home visits.
The mini-mental state examination (part of the diagnostic

interview schedule) scores indicated mild cognitive impairment
in 18 patients, mild or possibly severe cognitive deficit in one
patient, and no cognitive impairment in 567 patients.

Feasibility
A total of 185 patients (31.6%) needed help with one, two or
three questions on the geriatric depression scale; 101 (17.2%)
needed help with three or more questions. In all versions the
percentage of patients requiring help was the same (between 5%
and 6%). Patients who required help needed help for 50% of the
questions in all versions.

Diagnostic value
According to the diagnostic interviews, 33 patients had a positive
reference test: six patients had evidence of a major depression in
the last six months, and 27 of a more chronic dysthymic disorder.
The estimated prevalence of recent major depression and dys-
thymic disorder was therefore calculated to be 5.6% (33/586).
The frequency of scores on the 30-item version of the geriatric

depression scale among depressed and normal patients is shown
in Figure 1. The distribution of scores in the depressed group is
clearly to the right of the normal group. Figure 2 shows receiver
operating characteristic curves for the different versions of the
geriatric depression scale. The curve for a perfect test would
approach the upper left hand corner; even the 30-item version of
the test is not perfect. The actual questions selected in the 10-,
four- and the one-item versions are shown in Appendix 1.
The prevalences, sensitivity, specificity and positive and neg-

ative predictive values according to the reference standard, the
diagnostic interview schedule, are shown in Table 1. For screen-
ing purposes, a high negative predictive value is most desirable.
For example, a cut-off point of two on the 15-item version is
associated with a sensitivity of 76%, a specificity of 53%, and a
positive and negative predictive value of 9% and 97%, respect-
ively. The use of the 15- or 10-item version where the cut-off
point is three changes a prior probability of disease of 6% (that
is, the prevalence of major depression and dysthymia) into a
probability after the test (that is, a positive predictive value) of
13% or 15%, respectively. Few patients who are depressed
according to the reference standard are missed, but many patients

British Journal of General Practice, April 199S196



HW J van Marwijk, P Wallace, G H de Bock, et al Original papers

1 ir--l-/ 2,!;> 36 7 .$. 940.* 181 142J;1af 14 15 16i 17 18. 19 21. 22 23 24 25 26 27;
:.i.aten* pression iiaI score

Figure 1. Frequency of geriatric depression scale scores among normal and depressed patients (n = number of patients).

who are not depressed are falsely considered depressed.1.0- / The diagnostic performance of the different versions was stud-
ied by examining the areas under the receiver operating charac-

0.9- / teristic curves. Confidence intervals for differences between
areas under the curves are presented in Table 2. The 30-item ver-

0.8- sion had an area under the curve of 0.79, the 15-item version of
0.73, the 10-item version of 0.72, and the four-item version of

0.7- 0.69. The 95% confidence interval of the area under the curve for
the one-item version was 0.45-0.66. This contains 0.5, which

>0.6 / represents chance. Apart from the one-item version which per->. 2 <// / / / formed no better than chance, there was no difference in dia-
> 0 5- 3w/ / /, gnostic value between any of the versions of the scale.0.5 / / Geriatric depressionCen 0 4- l# / / / scale item version Discriminating items

0.4-
. l /, ' + 30 Logistic regression analysis revealed that the questions: 'Are you
/ / / * 15 basically satisfied with your life'? and 'Have you dropped many03-3 111 /, * 10 | of your activities and interests?' were most discriminating

/ 10 between patients who were depressed and not depressed accord-
0.2- } , , x 5 ing to the reference interviews (P<0.05). None of the other ques-

| -----.-- 1 | tions added significantly to the discriminating power of the
0.1 1 ~~~~~~~~~~~~model.

O Reliability
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 Internal-consistency reliabilities of both the 30-item and the 15-

False positives (1-specificity) item version were good, with a Cronbach's alpha for the 30-item

Figure 2. Receiver operating characteristic curves of the 30- version of 0.87 and for the 15-item version of 0.76. The 10-item
15-, 10-, four- and one-item versions of the geriatric depression and four-item versions had Cronbach's alphas of 0.70 and 0.64,
scale. respectively.
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Table 1. Performance of the versions of the geriatric depression scale at different cut-off points, using data from 586 patients, and using
the 33 patients (6%) identified by the diagnostic interview schedule as the reference standard.

Geriatric depression scale Positive Negative
version and cut-off point Positive test(%) Sensitivity (%) Specificity (%) predictive value (%) predictive value (%)

30-item
<11/11+ 16 55 86 19 97
<7/7+ 36 79 67 12 98

15-item
<3/3+ 30 67 73 13 97
<2/2+ 49 76 53 9 97
10-item
<3/3+ 19 52 83 15 97
<2/2+ 36 67 66 10 97

4-item
<2/2+ 36 67 66 10 97
<1/1+ 30 61 72 11 97

1-item 8 18 92 13 95

Table 2. 95% confidence intervals (95% Cl) of the differences
between the areas under the receiver operating characteristic
curves for different versions of the geriatric depression scale
(GDS).

95% Cl of differences for GDSa

GDS version 30-item 15-item 10-item 4-item

30-item - - - _
15-item 0 - 0.1 - - -

10-item 0 -0.1 0 -0.1 - -
4-item 0 - 0.2 0 - 0.1 0 - 0.1 -

1-item 0.1 - 0.3 0.1 - 0.3 0.1 - 0.3 0.1 - 0.2

aA 95% confidence interval including zero indicates a non-significant
result at the 5% level.

Discussion
The sample of patients was drawn from consecutive patients
attending general practice, both from practice visits and home
visits. This sampling frame might have influenced the estimated
prevalence. However, open community studies in North America
with the diagnostic interview schedule show similar prevalences
of major depression and dysthymia in this age group.'9 Practices
differed in the number of elderly people they had on their lists so
not all were able to recruit the 80 consecutive patients specified
in the study. The age-sex distribution was representative of the
population. Nonetheless, a substantial proportion (17%) were
excluded. A higher prevalence would improve the positive
predictive values of the test.

It was found that some patients needed a lot of help in com-
pleting the geriatric depression scale. It appears unrealistic to
rely on the ability of elderly patients to fill in this questionnaire
themselves. This makes it important to have a shorter question-
naire. As the 30-item version was used, the actual feasibility of
any of the shorter versions was not tested. The impression was
that the difficulties patients experienced were connected to the
wording of the questions and not to the number of items. This
needs to be studied in a practice setting.
With the exception of the one-item version which performed

no better than chance, there was no difference in diagnostic value
between any of the versions of the geriatric depression scale. The
15-, 10-, and four-items thus all provided the same diagnostic
information as the 30-item version. Given the relatively low
prevalence of depression in the group studied, all shorter ver-
sions had a low positive and a high negative predictive value.

These scales are thus better suited for exclusion rather than inclu-
sion purposes: two thirds would be screened out and those
screened in would need a detailed assessment. A higher preval-
ence estimate20 with a different reference standard would have
given a higher positive predictive value and lower negative
predictive value, making it more useful for inclusion purposes.
The reliability of two of the shorter versions of the scale was

adequate. The 15-item and 10-item versions had adequate in-
ternal reliability, but Cronbach's alpha of the four-item version
was low.2'
The present study showed that only two questions discriminat-

ed between those who were and who were not depressed. One of
the questions, 'Have you dropped many of your activities and
interests?', is not present in the four-item version proposed by
D'Ath and colleagues.9 This apparent disagreement favours a 10-
item version for research purposes. Further research is needed to
settle this issue and to show which items are most suitable for a
four-item version.
The case for classic population screening of elderly general

practice patients is unproven at the moment.22 However, there
may be a place for a more selective strategy of case-finding,
using questionnaires such as the short versions of the geriatric
depression scale or similar instruments3 such as the short Zung
scale.23 A major problem with this sort of case-finding is the
evaluation of depression symptoms in the presence of dementia.
Studies on the utility of the geriatric depression scale in demen-
ted patients show conflicting results.24'25
The 15-, 10-, and four-item versions of the geriatric depression

scale are an adequate substitute for the 30-item version. For prac-
tical purposes, the smallest subset of questions would be the
most desirable: the four-item version. Although the reliability of
the four-item version was somewhat low, the four-item version
seems preferable because it could perhaps by incorporated into
routine care by the general practitioner.

Appendix 1. The 15-item geriatric depression scale, and those items
included in the 10-, four- and one-item version of D'Ath and colleagues9
and in the present study, selected after regression analysis.

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?

D'Ath9 Present study
10,4 10, 4, 1

10 10, 4
10,4, 1

10
10

10,4
10,4 10,4
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D'Ath9 Present study

Do you feel helpless? 10 10
Do you prefer to stay at home, rather than
going out and doing new things? 10, 4

Do you feel you have more problems with
memory than most? 10

Do you think it is wonderful to be alive?
Do you feel pretty worthless the way you
are now? 10

Do you feel full of energy? 10 10
Do you feel that your situation is hopeless? 10
Do you think that most people are better off
than you are? 10 10
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Food for thought...
'Counselling is a social act, not a chemical behaviour. Politics
and economics are also social sciences, yet often those very mar-
ket theorists who exalt judgement by outcome are content to
impose ideologically-driven changes in advance of empirical
testing'.

Hazzard AJ. Measuring outcome in counselling: a brief explora-
tion of the issues [editorial].
March Journal, p. 118.

PREVENTION OF MENTAL ILLNESS AND MENTAL
HEALTH PROMOTION IN PRIMARY CARE

Kensington Town Hall London
12-14 July 1995

An International Conference organised by the
Department of Health in collaboration with the
Royal Institute of Public Health and Hygiene and co-
sponsored by the World Health Organization.

This conference will bring together distinguished international
speakers and will aim to evaluate action programmes for the
prevention of mental disorders and the promotion of mental
health which can be implemented in primary care. It is aimed
at academics and practising health and social care profession-
als in primary care and mental health.
Contributors will include:
Professor N Bosanquet, Professor of Health Policy, University of London.
Dr J A Costa s Silva, Director, Division of Mental Health, World Health
Organization.

Dr L Eisenberg, Professor of Social Medicine, Harvard Medical School.
Professor D Goldberg, Director, Institute of Psychiatry.
Dr Rachel Jenkins, Principal Medical Officer, Department of Health.
Dr D Pereira Gray, Director, Postgraduate Medical School,
University of Exeter.

Professor R Price, Director, Michigan Prevention Research Center.
Dr N Sartorus, Professor of Psychiatry, University of Geneva.
Dr A Tyle, Senior GP Fellow, St Georges Hospital Medical School.
For further information contact Professional Briefings, 120 Wilton Road,
London SW1V 1JZ. Tel: 0171-233 8322.

British Journal of General Practice, April 1995 199


