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SUMMARY

Background Older people with depression make greater use of healthcare services, but the detection of the disorder is
poor. The National Service Framework for Older People recommended screening for depression in acute healthcare settings
to improve health outcomes of older people. Previous studies, mainly outside the UK, report widely differing rates for
depression that do not usefully inform UK practice. Thus the aim of this study is to estimate, in a large representative sample
of older medical inpatients in a UK hospital setting, the prevalence of depressive symptoms and ICD-10 depressive disorder
and to examine the sensitivity and specificity of the 15–item Geriatric Depression Scale (GDS-15) as a screening instrument.
Methods A two-phase prevalence study of depressive disorder was carried out in acute wards of a district general hospital.
Six hundred and eighteen (61%) of 1009 eligible older medical inpatients were screened using the GDS-15. A stratified
sample (n¼ 223) was further assessed using the Geriatric Mental State, from which ICD-10 diagnoses were determined.
Results The weighted prevalence estimate of ICD-10 depressive disorder was 17.7% (95%CI: 12.9–22.5). Forty-four
percent of participants scored above the normally recommended cut-point of � 5 on the GDS-15. However, on the basis
of ROC, the optimal cut-point of the GDS-15 for screening for depressive disorder in this hospitalised population is two
points higher at � 7 (sensitivity 0.74, specificity 0.81).
Conclusions This study confirms that depression is common amongst older UK medical inpatients with 1 in 6 suffering
from clinical depression. The cut-point for GDS-15 for this population is � 7. Copyright # 2006 John Wiley & Sons, Ltd.
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INTRODUCTION

Depression is a common mental health disorder in
older people. Prevalence estimates of 5–10% have
been reported in population-based community sam-
ples (Copeland et al., 1987; Katona et al., 1997;
Copeland et al., 1999). As depression has been found
to be more common in people who are high utilisers
of health care and in those who have chronic medical
disorders (Pearson et al., 1999), the prevalence of
depressive disorder amongst older general hospital
inpatients is likely to be particularly high. Studies car-

ried out in North America, Europe and Australasia
have reported rates of major depressive disorder in
older people hospitalised with medical illness of up
to ten times that reported in community samples
(Koenig and Blazer, 1992).

In the UK, the National Service Framework (NSF)
for Older People (Department of Health, 2001) priori-
tised the detection and treatment of depression in
older people. The introduction of screening of high-
risk groups was recommended in the NSF and in
recent UK depression guidelines (National Institute
for Clinical Excellence, 2004). However, the cost
implications for such a programme, particularly in
terms of staffing, are potentially enormous. Studies
in Europe and North America which used recognised
screening tools and standardised diagnostic inter-
views in older medical inpatients reported between
9% and 42% of inpatients scored above recommended
screening cut-points (Magni et al., 1985; Koenig
et al., 1988a; Koenig et al., 1989; O’Riordan et al.,
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1989; Kok et al., 1995; Koenig et al., 1997; Inouye et
al., 1998; Covinsky et al., 1999; Linka et al., 2000;
Pouget et al., 2000), and between 6% and 36% had
clinical depressive disorder (Koenig et al., 1988a;
Rapp et al., 1988; O’Riordan et al., 1989; Koenig et
al., 1991; Burn et al., 1993; Hammond et al., 1993;
Fenton et al., 1994; Kok et al., 1995; Koenig et al.,
1997; Linka et al., 2000; Schneider et al., 2000; Borin
et al., 2001). This considerable variation is likely to
be accounted for by differences in definition of
screening, instruments used, variations in the target
populations, approaches to sampling and accuracy
of estimates.

Two UK-based studies (Burn et al., 1993;
Hammond et al., 1993) reported similar prevalence
rates for depressive disorder (23% and 28% respec-
tively) but these were carried out over ten years ago
since when admission policies may have changed.
Decision makers considering the implications of
introducing depression screening policies in the UK
thus need contemporary empirical data regarding
the probable numbers of older general hospital
inpatients in the UK that would screen positive for
depression and the proportion that would have true
depressive disorder.

The aim of this paper is to contribute to the UK
evidence base by reporting the prevalence of depres-
sive symptoms and depressive disorder in a large
representative population sample of older medical
inpatients in a UK district general hospital setting.
Its specific objectives are to:

1. Report the proportion of the sample scoring above
various cut-points on the 15-item Geriatric
Depression Scale (GDS-15).

2. Report the prevalence of ICD-10 depressive
disorder.

3. Examine the sensitivity and specificity of the
GDS-15 as a screening instrument for ICD-10
depressive disorder in this population.

METHODS

This prevalence study formed part of a larger on-
going randomised controlled trial of liaison psychia-
try in older medical inpatients in a district general
hospital (DGH) in rural East Anglia.

Sample

Over a period of 15 months all consecutive acute
medical admissions to the DGH were monitored to

ascertain those eligible for the prevalence study.
The eligibility criteria were age 65 and over, current
residence within the area covered by the West Suffolk
Primary Care Trust and to have been in hospital
for between 3 and 6 days at the time of screening.
A 50% random sample of patients was constructed
from the eligible patients. Patients were assessed
and excluded if they had severe dysphasia, severe
deafness or were too physically unwell or confused
to participate. Participants with a current diagnosis
of alcohol dependency were also excluded as they
may have had depressive symptoms secondary to
alcohol dependency, leading to overestimation of
the prevalence of depression. The remainder were
asked for consent to a screening interview and
potential participation in the on-going randomised
controlled trial of liaison psychiatry. The study
received ethical approval from the West Suffolk
Hospital LREC.

Measures

Screening interview. The first author (SC) screened
participants for depression using the GDS-15 (Sheikh
and Yesavage, 1986), and for cognitive impairment
using the 10-item Abbreviated Mental Test Score
(AMTS) (Hodkinson, 1972).

A higher score on the GDS-15 indicates that
the patient has more depressive symptoms. A score
of 6 or 7 on the AMTS indicates mildly impaired
cognitive function, and a score lower than 6 indicates
more severe cognitive impairment. Participants
with an AMTS score < 6 were excluded as the
GDS-15 is not valid in patients with more severe
cognitive impairment or dementia (Burke et al.,
1989).

Assessment interview. The screened sample was
stratified by GDS-15 score: all participants who
scored � 8 on the GDS-15 and a random 25% sample
of those who scored < 8 were requested to take part
in a further assessment interview with an independent
research assistant. The anxiety and depression items
of the Geriatric Mental State (GMS) (Copeland
et al., 1976) were included in the second interview.
Sensitive questions in the GMS schedule (e.g. ques-
tions about suicidal ideas) were difficult to administer
on an open ward and were omitted. These omissions
did not affect the threshold for being diagnosed
with ICD-10 depressive disorder, but did affect the
severity rating for the disorder if diagnosed. For
this reason severity ratings were not reported in this
study.
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Statistical methods

The data from the assessment interview were entered
into a GMS-ICD-10 mood algorithm (available from
the authors of the GMS, but not currently in the public

domain), which generates an ICD-10 diagnosis of
depressive disorder.

Due to the stratified design of the study an inverse
probability weighted analysis was carried out in order
to calculate the prevalence of depressive disorder in

Figure 1. Patient flow diagram
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the eligible population (Pickles et al., 1995). The
same weighting method was used to assess the
validity of the 15-item GDS scale.

Statistical analyses were carried out using Inter-
cooled STATA version 8.0.

RESULTS

Figure 1 presents the flow of patients into the study;
2112 of the 3047 admissions considered for the
study met the eligibility criteria and 691 of the 1009
potential participants selected into the random sample
met the inclusion criteria for the screening interview.
Six hundred and eighteen of these had complete
screen data for analysis.

Sample characteristics

There was no difference in age between participants
who completed the screening interview and those

who refused the interview, but a higher proportion of
refusers were women (Table 1).

Four hundred and eighty of the screened sample
scored < 8 and 138 scored � 8 on the GDS-15.
Of the 138 screen positives and 121 (25% random
sample) screen negatives invited for assessment inter-
view, 36 did not receive the interview (see Figure 1 for
reasons) and two participants abandoned the assess-
ment interview before the diagnostic interview was
completed. There were no differences between parti-
cipants who accepted the assessment interview and
those that refused in terms of their age, sex, AMTS
score and GDS score (Table 1).

Proportion of participants scoring above
GDS-15 cut-points

The proportions of participants scoring above each
cut-point on the GDS-15 scale are shown in Table 2.

Table 1. Characteristics of refusers and completers at screening interview and assessment interview

Completed Eligible but Statistical Complete Refused/partially Statistical
screen refused test and assessment completed test and

interview screen p-value interview assessment p-value
(n¼ 618) (n¼ 42) (n¼ 221) interview (n¼ 38)

Mean age in years (SD) 80.2 (7.48) 81.5 (7.26) t-test: 0.28 80.3 (7.49) 81.0 (7.84) t-test; p¼ 0.59
% women 59 76 �2: 0.01 60 66 �2; p¼ 0.51
% AMTS score< 8 15 Data not No test 17 26 Fisher’s exact;

collected p¼ 0.17
% GDS-15 score� 8 22 Data not No test 45 48 Fisher’s exact;

collected p¼ 0.29

Table 2. Proportion of participants scoring at each GDS-15
cut-point

GDS-15 cut-point Proportion of participants scoring
above cut-point (95% CI)

� 1 0.95 (0.93, 0.96)
� 2 0.84 (0.81, 0.87)
� 3 0.71 (0.67, 0.74)
� 4 0.57 (0.53, 0.61)
� 5 0.44 (0.40, 0.48)
� 6 0.34 (0.31, 0.38)
� 7 0.28 (0.25, 0.32)
� 8 0.22 (0.19, 0.26)
� 9 0.15 (0.13, 0.18)
� 10 0.11 (0.09, 0.14)
� 11 0.08 (0.06, 0.10)
� 12 0.06 (0.04, 0.07)
� 13 0.03 (0.02, 0.05)
� 14 0.01 (0.00, 0.02)
15 0.00 (0.00, 0.01)
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Figure 2. Receiver operating characteristic curve for GDS-15 in
older medical inpatients
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Prevalence of ICD-10 depressive disorder

Using the GMS-ICD-10 mood algorithm, the weighted
prevalence estimate of ICD-10 depressive disorder in
the population from which this sample was drawn
was 17.7% [95% Confidence Intervals (CI) 12.9–22.5].

Sensitivity and specificity of GDS-15

The Receiver Operating Characteristic (ROC) curve
is shown in Figure 2, and Table 3 shows the weighted
sensitivity and specificity of the GDS-15 at cut-points
5 to 10.

DISCUSSION

Summary of findings

The main findings of this study were that a consider-
able proportion of older medical inpatients scored
above the recommended cut-point on a widely used
depression screening tool, the GDS-15. Forty-four
percent of study participants scored above the gener-
ally recommended cut-point of � 5 on the GDS-15,
34% scored � 6 and 28% scored � 7. The prevalence
of ICD-10 depressive disorder was 17.7%. The ROC
curve shows that the GDS-15 cut-point � 7 was
the optimal cut-point for screening for depression in
this population, which is two points higher than the
cut-point of � 5 recommended for community-based
populations. At cut-point � 7 the sensitivity was 73.7
and the specificity was 81.2.

Strengths and weaknesses

The main strength of the study was that that the
sample size is larger than all except one previous
study that evaluated GDS-30 (Koenig et al., 1989),
allowing a more accurate estimation of prevalence
in the target population. Another strength was the
design-based analysis that adjusted for the sampling
design and missing data, permitting accurate evalua-
tion of the validity of the 15-item GDS in the general
hospital population.

The main weakness was that the findings could
only be generalised to the 40% of patients that
met the eligibility and inclusion criteria. Patients
who were discharged early or were too ill/confused
to participate in the study might have had different
characteristics to those who took part. But the findings
are generalisable to those older medical inpatients
who are most likely to be screened in a ‘real world’
NHS setting, i.e. those who stay in hospital for more

than 3 days and are fit enough to complete a screening
questionnaire. It should also be noted that, although
questions about suicidality were excluded in this
study, this would not be acceptable in clinical practice
as the elderly physically ill have one of the highest
rates of completed suicide.

Comparison with previous studies

Depressive symptoms. More participants scored
above the recommended GDS-15 cut-points than in
three similar studies in which 34% (Covinsky et al.,
1999) and 22% (Pouget et al., 2000) scored � 6;
and 18% scored � 7 (Inouye et al., 1998). The differ-
ence in findings may reflect the fact that the other
populations sampled were non-UK based and aged
over 70. The salient point is that between one-fifth
and one-third of older medical inpatients score above
the recognised screening cut-point of 5 on the GDS-
15 and approximately half of these will have true
depressive disorder.

Depressive disorder. The prevalence of depressive
disorder lay in the middle of the range found in pre-
vious studies (6%–36%). The prevalence of depressive
disorder is dependent upon the classification system
used for diagnosis. For example, the prevalence of
DSM-III depressive disorder tends to be lower than
ICD-10 depressive disorder as DSM criteria require
an additional depressive symptom to be endorsed com-
pared to ICD-10. Only one of the studies in the litera-
ture review used the ICD-10 classification system and
reported a prevalence of 35.5% for major depressive
disorder, but after differentiating for the aetiology of
symptoms, this estimate dropped to 14.1% (Schneider
et al., 2000). This figure is similar to our finding of
17.7% for ICD-10 depressive disorder derived from
the GMS, which similarly instructs interviewers to
score only depressive symptoms that are clearly not
due to physical illness.

Instrument performance. The study confirms the
validity of the GDS-15 in diagnosing ICD-10 depres-
sive disorder in older medical inpatients. The findings
replicate those of several studies (D’Ath et al., 1994;
Gerety et al., 1994; Neal and Baldwin, 1994; Almeida
et al., 1999; Arthur et al., 1999; Pomeroy et al., 2001)
that tested the validity of the GDS-15 in patients over
the age of 60 (Table 3). In particular, the findings con-
firm that, in secondary care populations, the optimal
GDS-15 cut-point tends to be 1–2 points higher
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than that recommended for populations with better
physical health.

Implications for clinical practice

Staff in general hospitals detect only 10–30% of
elderly patients with depression (Koenig, 1988b;
Rapp et al., 1988; Jackson and Baldwin, 1993), yet
depression has a greater impact on health-related
quality of life than do many chronic medical disorders
(Wells et al., 1989; Hays et al., 1995), and is asso-
ciated with higher mortality, increased duration of
stay in hospital, higher risk of re-hospitalisation and
greater resource use (Koenig and Kuchibhatla, 1998;
Koenig et al., 1999a; Koenig et al., 1999b; Herrman
et al., 2002). The effective identification and treat-
ment of depression in this patient group may therefore
not only improve the mental health outcomes and
quality of life of people already multiply disadvan-
taged in their physical and functional status, but also
reduce their length of hospital stay and subsequent
use of healthcare services.

This study confirms that depression is common
in older inpatients and that the GDS-15 is a useful
screening tool. The cut-point used for screening
should, however, be considered carefully: a lower
cut-point may result in a high number of false posi-
tives that could prove costly to the NHS if every
patient required further specialist assessment. This
is particularly relevant if shorter versions of the
GDS are recommended for screening, e.g. in the gui-
dance on assessment scales for the Single Assessment
Process (Department of Health, 2002). A higher cut-
point will result in decreased sensitivity but may be
a more cost-effective option in clinical practice
(Cullum et al., 2003). However, the cost-effectiveness
of screening for depression will ultimately depend
upon additional evidence that treatment of the disor-
der leads to better outcomes and/or reduced costs.

CONCLUSIONS

Depressive symptoms and depressive disorder are
common amongst older UK medical inpatients, but
screening at previously recommended cut-points
may generate high numbers of false positives with
implications for the cost-effectiveness of subsequent
assessments. On the basis of the ROC curve in this
study we recommend a cut-point of GDS-15 cut-point
of � 7 for elderly medical inpatients. Further research
is required to evaluate the effectiveness and cost-
effectiveness of the treatment of depression in this
population.
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