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Abstract

Background. Comorbid depression in the medically ill is clinically important. Admission to a
general hospital offers an opportunity to identify and initiate treatment for depression.
However, we first need to know how common depression is in general hospital inpatients.
We aimed to address this question by systematically reviewing the relevant literature.
Methods. We reviewed published prevalence studies in any language which had used diagnos-
tic interviews of general hospital inpatients and met basic methodological quality criteria. We
focussed on interview-based studies in order to estimate the proportion of patients with a
diagnosis of depressive illness.

Results. Of 158 relevant articles, 65 (41%) describing 60 separate studies met our inclusion
criteria. The 31 studies that focussed on general medical and surgical inpatients reported
prevalence estimates ranging from 5% to 34%. There was substantial, highly statistically sig-
nificant, heterogeneity between studies which was not materially explained by the covariates
we were able to consider. The average of the reported prevalences was 12% (95% CI 10-15),
with a 95% prediction interval of 4-32%. The remaining 29 studies, of a variety of specific
clinical populations, are described.

Conclusions. The available evidence suggests a likely prevalence high enough to make it
worthwhile screening hospital inpatients for depression and initiating treatment where appro-
priate. Further, higher quality, research is needed to clarify the prevalence of depression in
specific settings and to further explore the reasons for the observed heterogeneity in estimates.

Introduction

Depression frequently accompanies physical illness (Vos et al. 2012). It is clinically important
because it is associated with worse physical symptoms, poorer quality of life and greater func-
tional disability (Katon, 1996; Egede, 2007). Patients with depression also spend more time in
hospital, are less likely to adhere to medical treatments, and consequently incur higher health-
care costs (DiMatteo et al. 2000). Despite its importance, the management of depression
comorbid with physical illness is often suboptimal with low rates of detection and treatment
(Katon & Sullivan, 1990; Hirschfeld et al. 1997; Kessler et al. 1999; Balestrieri et al. 2002;
Cepoiu et al. 2008; Walker et al. 2014).

Admission to a general hospital therefore provides an important opportunity to improve
the management of comorbid depression. Detection can be improved by incorporating system-
atic screening into hospital admission procedures and treatment can be initiated where appro-
priate (Beach et al. 2015). However, in order to plan such a management strategy we need to
know how common depression is in general hospital inpatients. Surprisingly, we currently lack
a clear answer to this basic question. This is largely because previous systematic reviews of the
prevalence of depression have focussed on study populations with specific physical diseases
such as cancer, rather than on specific clinical settings such as general hospital wards
(Thombs et al. 20064, b; Delville & McDougall, 2008; Craig et al. 2009; Davydow et al
2009; Poynter et al. 2009; Kouwenhoven et al. 2011; Mitchell et al. 2011; Shanmugasegaram
et al. 2012; Castro-de-Araujo et al. 2013; Singer et al. 2013; Walker et al. 2013; Wilder
Schaaf et al. 2013; Wiseman et al. 2013).

We therefore aimed to conduct a systematic review of studies of the prevalence of depres-
sion in general hospital inpatients. We focussed on interview-based studies in order to estimate
the proportion of patients with a definite diagnosis of depressive illness.
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Methods
Search strategy and selection criteria

We performed a systematic review of studies of the prevalence of
depression in general hospital inpatients, using procedures that
accorded with the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines (Moher et al.
2009). We identified studies by searching EMBASE, Medline
and PsycINFO (from 1974, 1946 and 1967 respectively) to
December 2015. Searches were run for the combination of ‘preva-
lence’, ‘general hospital inpatient’ and ‘depression’ using both
standardised subject terms and free text terms, including syno-
nyms and alternative spellings. We provide full details of the
searches used in the online appendix. We also manually searched
the reference lists of review articles obtained through the elec-
tronic searches.

We judged studies to be relevant to the review if they met all
the following criteria: (1) the study clearly aimed to estimate
the prevalence of depression (i.e. studies that were designed to
address a different research question but happened to include a
prevalence estimate, such as clinical trials or questionnaire valid-
ation studies, were not included); (2) all study participants were
adults (aged 16 or older); (3) all study participants (or a clearly
defined subgroup for which there was an estimate of depression
prevalence) were general hospital inpatients at the time of depres-
sion assessment; (4) the presence of depressive illness was deter-
mined using a diagnostic interview. We only included primary
studies (i.e. not reviews) for which we could obtain the full
paper to allow data extraction. No language restrictions were
applied.

When selecting publications to include in the review, we also
applied quality criteria to the reported study methods. In order
to ensure a consistent and transparent approach to this quality
assessment, we used a checklist based on the work of Loney
et al. (Loney et al. 1998; Walker et al. 2013). We used a checklist
rather than a continuous scale to ensure that all the key aspects of
the study methods met basic quality criteria (Juni et al. 1999). The
basic methodological standards required for inclusion were: (1)
the study sample was obtained using a random or consecutive
sampling method; (2) data were available for analysis on at least
70% of the eligible patients (either as reported by the authors
or derived from presented data); (3) depressive illness was defined
using standard diagnostic criteria: major depression from the
Diagnostic and Statistical Manual of Mental Disorders (DSM),
depressive episode from the International Classification of
Diseases (ICD) or similar (World Health Organization, 1992;
American Psychiatric Association, 1994, 2013). The first two of
these criteria aimed to minimise selection bias, and the third
aimed to ensure that estimates could be compared across studies.

Data collection

We screened the titles and abstracts of all articles identified by the
searches to determine whether each might meet the selection cri-
teria. We then reviewed the full text of the article, with the help of
a translator where necessary, if there was any possibility that it
might be relevant and would meet our quality criteria. This pro-
cess (including a screening of titles and abstracts) was conducted
independently by two researchers with reference to a third
researcher to resolve disagreements.

Two researchers independently extracted the following data
from all the articles included in the review, using a specially
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designed, standardised data extraction form: country in which
the study took place; age, sex and clinical characteristics of parti-
cipants; sample size; type of depression interview used and profes-
sion of interviewer; diagnostic criteria used to determine the
presence of depressive illness; prevalence of depression in the
sample (for cohort studies, we extracted the prevalence of depres-
sion at the first time point only).

Clinical analysis

Two researchers reviewed the data extracted on participants’
clinical characteristics in order to assess their similarity across stud-
ies. We found that there was high clinical heterogeneity, indicating
that a meta-analysis of all the studies would not yield meaningful
results. Whilst some studies had recruited general medical and sur-
gical inpatients, others had recruited inpatients with very specific
clinical characteristics and therefore were of samples unrepresenta-
tive of the general hospital inpatient population. In order to deal
with this clinical heterogeneity, we restricted our statistical analysis
to studies of general medical and surgical inpatients. The studies of
more specific patient groups are described in our results and online
appendix in order to provide the reader with a comprehensive
overview of the relevant literature.

Statistical analysis

We used forest plots to display the proportion (with exact bino-
mial 95% confidence intervals) of participants diagnosed with
depression in each study (Newcombe, 1998).

We used random-effects models to describe the prevalence of
depression in general medical and surgical inpatients. This is
because it is implausible that the underlying study-specific preva-
lence of depression (i.e. the prevalence that would be observed
were a study of infinite size) is exactly the same for each study.
Prevalence is likely to vary from study to study according to fac-
tors, both measured and unmeasured, that differ between them
(Stroup et al. 2000). Random effects models assume that the
populations investigated in each study are themselves drawn
from a wider population of populations and that the underlying
study-specific prevalences in these populations therefore follow
a statistical distribution, rather than taking a single value.

As is common for proportions, we used the logit transform-
ation expressing each of the prevalences as a log-odds.
Accordingly, our random-effects models assume that the logit
transformed prevalences follow a normal distribution with a
mean and standard deviation. This mean can be thought of as a
‘typical’ prevalence, while the standard deviation quantifies the
underlying between-study variability in prevalences. This variabil-
ity is summarised by a 95% prediction interval, which is the inter-
val within which 95% of underlying study-specific prevalences are
predicted to lie (for a thorough discussion of this topic see Guddat
et al.) (Guddat et al. 2012). As such it differs from a 95% con-
fidence interval which quantifies the precision of the mean of
the study-specific prevalences (with the mean defined after logit
transformation).

We used the inverse variance method of DerSimonian and
Laird to estimate between-study heterogeneity in underlying
depression prevalence and the I-squared measure which repre-
sents the proportion of total variance attributable to this hetero-
geneity (Higgins et al. 2003). The assumption that underlying
prevalences are normally distributed after logit transformation
was not contradicted by our data.
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We investigated potential sources of the heterogeneity that we
observed between the studies’ prevalence estimates (that is, the
large amount of between-study variability compared with the
total variability) by considering some of the known differences
between the studies. To this end, we inspected scatter plots of
depression prevalence against year of study publication, sample
size, average (or another available measure for central tendency)
participant age, and percentage of female participants. We used
forest plots to compare depression prevalence in studies grouped
by use of DSM major depression v. other diagnostic criteria for
depression, and national income of the country where the study
took place (we used income groupings because the studies had
been done in too many different countries to group by country)
(The World Bank, 2015). Where evidence of an association with
depression prevalence was apparent, we performed a mixed-effects
meta-regression and present its I-squared statistic, odds ratio and
p value for the association (Thompson & Higgins, 2002). We did
not present funnel plots for bias assessment because in the presence
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of heterogeneity, there is no reason to expect a funnel shape (Terrin
et al. 2005). Statistical analysis was performed in R v3.2.2 using the
‘meta’ package v3.8-0 (Schwarzer et al. 2014; R Core Team, 2015).
Graphs were produced in R and Stata v14 (StataCorp, College
Station, TX, USA).

Results

Our initial screening of 23 775 titles and abstracts yielded 4161
articles for full paper review. We considered 158 of these to be
relevant to the review. Of these 158 articles, 65 (41%), describing
60 separate studies, met our quality criteria and were included
(see Figs 1, 2 and online appendix) (Heeren & Rooymans, 1985;
Feldman et al. 1987; Yellowlees et al. 1987; Starkstein et al.
1988; Hardman et al. 1989; O’Riordan et al. 1989; Seltzer, 1989;
Abiodun & Ogunremi, 1990; Kigamwa, 1991; Koenig et al.
1991, 1993, 1997; Lazaro et al. 1991, 1995; Kathol & Wenzel,
1992; Kok et al. 1992, 1995; Snyder et al. 1992; Thalassinos

Electronic database search
n = 35,279
EMBASE 18,269 Search of reference lists from relevant systematic
Medline 10,210 reviews found in the database search
PsycINFO 6,800 n=98
el
=5 Full papers obtained from authors of relevant
conference abstracts found in the database search
n=4
W
Total number of articles found
n =35,381
o Duplicate paper’
n = 11,606
W
Titles and abstracts reviewed
n=23.775
= Not relevant
n=19,614
W
Excluded: Not relevant
Full papers reviewed n=4,003
n=4,161
Not adults: 141
.| Mot general hospital inpatients: 1,765
“’| Mo diagnostic depression interview: 1,358
Did not aim to report depression prevalence: 471
Not primary study: 215
W Full paper unobtainable: 5
Conference abstract only: 48
Relevant papers
n =158
(153 studies) Excluded: Low quality
n =93
| Not consecutive or random sample: 39
“| Caseness not clearly defined: 16
3 Data not available on 270% of eligible participants: 73
Papers included in review
n =65
(60 studies: 31 in general medical and surgical inpatients and 29 in
specific patient groups)

'Duplicates of the same paper due to searching multiple databases and reference lists.
2 Includes papers excluded because the quality criteria could not be assessed due to inadequate information, papers could be

excluded for one or more quality reasons.

Fig. 1. Prevalence of depression in general hospital inpatients: systematic review flowchart.
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Study N depressed N study Prevalence 95% CI
Abiodun (1990) 3 275 B 0.11 [0.08;0.16)
Aghanwa (2002) 7 N —"'— 0.23 [0.10;0.41)
Alexander (1993) 8 60 —— 013 [0.06;0.25)
Annagur (2013) 7 47 —-"— 0.15 [0.06;0.28)
Arnold (1996 [epileptic seizures)]) 5 27 —e— 0.19 [0.08;0.38]
Arnold (1996 [psychogenic seizures]) 3 14 —&F— 0.21 [0.05;0.51]
Arolt (1997) 25 400 = 0.06 [0.04,0.09)
Atesci (2004) 16 17 - 0.14 [0.08;0.21]
Baubet (2011) 14 49 — 0.29 [0.17,0.43)
Blomstedt (1996) 2 27 ——— 0.07 [0.01;0.24)
Blumel (2005) 3 47 & — 0.06 [0.01,0.18)
Dogar (2008) 52 100 S 0.52 [0.42;0.62)
Dyster-Aas (2008) 12 73 B 0.16 [0.09;0.27]
Feldman (1987) 26 382 = _ 0.07 [0.04;0.10)
Fenton (1994) 59 215 —_— 0.27 [0.22;0.34]
Frizsche (2003) 4 72 =— 0.06 [0.02;0.14]
Hardman (1989) 4 126 = 0.03 [0.01;0.08]
Heeren (1985) 6 87 = 0.07 [0.03;0.14]
Hosaka (19983) 14 65 —=— 0.22 [0.12;0.33]
Jenkins (1994) L 190 = - 0.05 [0.02;0.09]
Kathol (1992) 43 128 —i— 0.34 [0.25,0.42]
Kayhan (2013) 52 603 &= 0.09 [0.07,0.11]
Kigarmwa (1991) 26 200 - 013 [0.09;0.18]
Kishi (1994) 13 60 — 0.22 [0.12,0.34)
Koenig (1991 [older subgroup]) 44 332 _ 013 [010;017]
Koenig (1991 [younger subgroup]) 26 116 - 0.22 [0.15;0.31]
Koenig (1993) 10 16 —&— 0.13 [0.08;0.23)
Koenig (1997) 76 460 - 0.17 [0.13;0.20]
Kok (1992, 1935) 5 188 &= 0.03 [0.01;0.06)
Koroglu (2010) 17 110 — 0.15 [0.09;0.24)
Kugaya (2000) 4 107 +=— 0.04 [0.01,0.09)
Kumar (2012) 30 120 —_ 0.25 [0.18;0.34]
Lazaro (1991) 9 95 —=— 0.0 [0.04;0.17]
Lazaro (1995) 5 108 = 0.05 [0.02;0.10
Linka (1999, 2000) 11 100 -+ 0.11 [0.06;0.19)
Lykouras (1996) 16 107 —— 0.15 [0.09;0.23]
Madianos (2001) 2 45 E— 0.04 [0.01;0.15)
Marchesi (2004) 50 719 0.07 [0.05;0.09)
Moayedoddin (2013) 69 557 = 012 [0.10;0.15)
Nair (1997) 12 230 = - 0.05 [0.03;0.09]
Ng (1995) 29 52 —a— 0.56 [0.41;0.70]
O'Riordan (1989) 5 1M1 & 0.05 [0.01,0.10]
Pakriev (2009) 43 323 - 016 [0.13;0.21)
Palmu (2010) 4 107 =+=— 0.04 [0.01,;0.09)
Petrak (2003) 18 N3 = 0.06 [0.03;0.09]
Prieto (2002) 18 220 == 0.08 [0.05;0.13]
Regvat (2011) 3 50 —=+&=— 0.06 [0.01,017)
Seltzer (1989) 18 97 - 0.19 [0.11,0.29)
Sharma (2002) 27 154 = 018 [0.12;0.24]
Silverstone (1996) 24 N3 = 0.08 [0.05;0.11)
Singer (2013) i 502 = 0.06 [0.04,0.09)
Snyder (1992) 1 42 =— 0.02 [0.00;0.13]
Soeiro (2008) 74 253 -+ 0.29 [0.24;0.35)
Starkstein (1938) 15 79 —_— 019 [0.11;0.29)
Thalassinos (1992) 5 100 & 0.05 [0.02;0.11]
Topitz, Wancata (2015, 2000) 132 993 013 [0.11;0.16)
Turmer (2011) 4 53 ——— 0.08 [0.02;0.18]
Uwalwe (2000) 24 106 —_— 0.23 [0.15;0.32)
Yan (2013) 54 784 L0 0.07 [0.05;0.09]
Yellowlees (1987) 6 50 —&— 0.12 [0.05;0.24)
Zhao (2014) 58 460 L3 013 [0.10;0.16]
Zhong (2010) 48 513I -‘I- 0.09 [0.07,012]

1 T T 1 1
0 01020304 050607
depression prevalence

Fig. 2. Prevalence of depression in all studies included in the systematic review.

et al. 1992; Alexander et al. 1993; Fenton et al. 1994; Jenkins et al.  Hosaka et al. 1999; Linka et al. 1999, 2000; Kugaya et al. 2000;
1994; Kishi et al. 1994; Ng et al. 1995; Arnold & Privitera, 1996;  Uwakwe, 2000; Wancata et al. 2000; Madianos et al. 2001;
Arolt & Driessen, 1996; Blomstedt et al. 1996; Lykouras et al. ~ Aghanwa & Ndububa, 2002; Prieto et al. 2002; Sharma et al.
1996; Silverstone, 1996; Arolt et al. 1997; Nair & Pillay, 1997;  2002; Fritzsche et al. 2003; Petrak et al. 2003; Atesci et al. 2004;
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Marchesi et al. 2004; Blumel et al. 2005; Dogar et al. 2008;
Dyster-Aas et al. 2008; Soeiro et al. 2008; Pakriev et al. 2009;
Koroglu & Tural, 2010; Palmu et al. 2010, 2011; Zhong et al.
2010; Baubet et al. 2011; Kumar et al. 2012; Regvat et al. 2011;
Turner et al. 2011; Annagiir et al. 2013; Kayhan et al. 2013;
Moayedoddin et al. 2013; Singer et al. 2013; Yan et al. 2013;
Zhao et al. 2014; Topitz et al. 2015).

These studies had been conducted in 29 countries (see online
appendix for map) and had included a total of 12 540 participants
(median sample size 109, range 27-993).

A variety of interviews and associated diagnostic criteria were
used. The most commonly used interview (16 studies) was the
Structured Clinical Interview for DSM-IV (SCID) and the most
commonly used diagnostic criteria (used in 47 studies) were
those for DSM major depression (American Psychiatric
Association, 1994; First et al. 1996). The majority of studies
(40) had employed a psychiatrist or clinical psychologist to con-
duct the diagnostic interviews.

The study sample was of general medical or surgical inpatients
(or both) in 31 of the studies (median sample size 215, range 65-
993, with a total of 9305 participants; see Table 1) (Feldman et al.
1987; Seltzer, 1989; Abiodun & Ogunremi, 1990; Kigamwa, 1991;
Koenig et al. 1991, 1993, 1997; Lazaro et al. 1991, 1995; Kathol &
Wenzel, 1992; Kok et al. 1992, 1995; Thalassinos et al. 1992;
Fenton et al. 1994; Jenkins et al. 1994; Arolt & Driessen, 1996;
Silverstone, 1996; Arolt et al. 1997; Nair & Pillay, 1997; Hosaka
et al. 1999; Linka et al. 1999, 2000; Uwakwe, 2000; Wancata
et al. 2000; Sharma et al. 2002; Marchesi et al. 2004; Soeiro
et al. 2008; Pakriev et al. 2009; Koroglu & Tural, 2010; Zhong
et al. 2010; Kumar et al 2012; Kayhan et al 2013;
Moayedoddin et al. 2013; Yan et al. 2013; Topitz et al. 2015).
These studies reported prevalence estimates for depression that
ranged from 5% to 34% (see Fig. 3). The high heterogeneity
observed between study findings (I-squared 90%) indicated that
no single estimate was sufficient to describe the prevalence of
depression in general medical and/or surgical inpatients. Our
random-effects model assumed that the underlying study-specific
prevalences followed a normal distribution (on the log-odds
scale). The mean of this distribution corresponded to a prevalence
of 12% (95% CI 10-15%) with 95% of all populations predicted to
have an underlying depression prevalence between 4% and 32%
(the prediction interval).

In our investigations of potential sources of this observed hetero-
geneity visual inspection of the scatter and forest plots suggested that
percentage of female participants, study sample size, the income
band of the country in which the study was done, and
the diagnostic criteria used (but not year of study publication or
average participant age), may all be associated with the observed
prevalence of depression. We therefore tested the association of
these variables with depression prevalence. We found that when
expressed as an odds, studies with a higher percentage of female par-
ticipants reported a lower prevalence of depression (OR 0.82 per 10
percentage points increase in female participants, 95% CI 0.71-0.95,
p =0.007). Studies with larger sample sizes reported lower preva-
lences (OR 0.82 per doubling in size, 95% CI 0.68-0.99, p = 0.043).
There were also non-significant associations with national income
in the country in which the study was done (p =0.292), and the
diagnostic criteria used for depression (p =0.154). Notably, in all
our investigations the residual heterogeneity remained high (all
I-squared >88%, see online appendix for scatter plots and forest
plots) meaning that a very high proportion of the heterogeneity
remained unaccounted for by the variables we considered.
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In addition to the 31 studies of general medical and/or surgical
patients, we identified 29 studies (median sample size 72, range
27-502, with a total of 3235 participants) of inpatients who
were in a variety of specialist units (such as endocrinology or
haematology) or had very specific clinical characteristics (such
as a diagnosis of systemic sclerosis) (Heeren & Rooymans, 1985;
Yellowlees et al. 1987; Starkstein et al. 1988; Hardman et al.
1989; O’Riordan et al. 1989; Snyder et al. 1992; Alexander et al.
1993; Kishi et al. 1994; Ng et al. 1995; Arnold & Privitera,
1996; Blomstedt et al. 1996; Lykouras et al. 1996; Kugaya et al.
2000; Madianos et al. 2001; Aghanwa & Ndububa, 2002; Prieto
et al. 2002; Fritzsche et al. 2003; Petrak et al. 2003; Atesci et al.
2004; Blumel et al. 2005; Dogar et al. 2008; Dyster-Aas et al.
2008; Palmu et al. 2010; 2011; Baubet et al. 2011; Regvat et al.
2011; Turner et al. 2011; Annagiir et al. 2013; Singer et al.
2013; Zhao et al. 2014). These studies reported prevalence esti-
mates ranging from 2% to 56%. They are described in detail in
the online appendix.

Discussion

This is the first systematic review of studies of the prevalence of
depression in general hospital inpatients. The 60 studies that we
found had been conducted in 29 countries and included a total
of 12 540 participants. They reported a wide range of prevalence
estimates. We reduced the clinical heterogeneity by focussing on
the 31 studies of general medical and/or surgical inpatients.
However, even in these studies, the estimated prevalence ranged
from 3% to 34%. There was also a high degree of heterogeneity,
indicating that even ‘general medical and/or surgical inpatients’
cannot be considered as a single population, but rather as a num-
ber of different populations, each with a different prevalence of
depression. These populations had a median prevalence of
depression of 12% and we can predict that 95% of them have a
prevalence between 4% and 32%. This median prevalence of
12% is more than twice that in the general population, for
which international studies suggest an average 12-month preva-
lence of approximately 5% (Kessler & Bromet, 2013).

Our analyses were unable to adequately explain the observed
heterogeneity in prevalence estimates. The only variables that
we found to be significantly associated with the prevalence of
depression were sample size and the proportion of female patients
in the study samples. As these explained only a trivial amount of
the heterogeneity and the latter association was not in the
expected direction (a higher proportion of female patients was
associated with a lower prevalence of depression), we judge this
finding to be of questionable importance. Our inability to explain
the observed heterogeneity indicates that it resulted from variables
we were unable to investigate as they had not been consistently
reported in the publications we reviewed. These unreported vari-
ables might be at the population, healthcare system, patient or
methodological level. At the population level, it is likely that
national and local prevalence of depression in the general popu-
lation varies. At the healthcare system level, hospital type (e.g.
university, community), funding systems, admission pathways
and medical staffing vary substantially. At the patient level, it is
likely that the characteristics of patients admitted to general hos-
pitals and specifically to general medical and surgical (as opposed
to sub-speciality) wards varies. Methodologically, there are likely
to be unreported variations in how the studies were done.
These include how the patients were sampled (e.g. who was
excluded), how the diagnosis of depression was made (e.g. the
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Table 1. Studies of the prevalence of depression in general medical and surgical inpatients included in the systematic review

Depression
Depression interview Caseness prevalence
Study Setting Inclusion criteria Sample size Age % female (interviewer) definition (%)
Abiodun & Four medical & surgical Aged >16, well enough 275 Age® (mean) 44% Present State Neurotic 11.3*
Ogunremi, 1990 wards in a general to participate, English or Medical: 40 Examination depression
(Nigeria®) hospital Yoruba speaker Surgical: 38.9 (psychiatrist) (ICD-9)
Arolt & Seven internal medicine & Well enough to 400 (200 Age (mean, Medical: Composite Major Medical: 6.5
Driessen, 1996, eight surgical wards (not participate, not suffering medical, 200 s.0.): Medical: 50.5% International depression Surgical 6.0
Arolt et al. 1997 highly specialised wards) from severe surgical) 62.5, 17.9 Surgical: Diagnostic Interview (DSM-I1I-R)
(Germany©) in one university and one psycho-organic Surgical: 59.7, 53.0% (psychiatrist)
community hospital symptoms 20.0
Feldman et al. Admissions under the Aged >17 (after 6 weeks 382 Not stated Not stated Stage 1: General Depression 6.8*
1987 (UK9) care of three general of study aged 17-70), in Health Questionnaire (CATEGO
medical teams in a hospital >24 h, living in (cut-off >5), 2 computer
university teaching local health district, not additional questions programme,
hospital admitted post-suicide about nervous illness inclusive
attempt, not too (positive response to approach)
confused or unwell to either)
participate Stage 2: Present State
Examination (not
stated)
Fenton et al. Medical wards (not Aged >65, living in local 215 Age (mean, 54% Diagnostic Interview Major 27.4
1994 (Canada“) coronary care or medical health district, English or s.0.): 76, 6.9 Schedule depression
intensive care) in a French speaker, no (psychiatrist) (DSM-III,
university-affiliated cancer diagnosis, no actuarial
community acute care aphasia, not suffering approach)
hospital from moderate-severe
cognitive impairment
Hosaka et al. Two mixed (medical/ No dementia or 65 Age (mean, 32.3% Clinical interview Major 21.5
1999 (Japan©) surgical) wards in a disturbed s.0.): (psychiatrist) depression
general hospital consciousness, not Males: 54.9, (DSM-1V)
currently having 15.4
chemotherapy, no Females: 58.9,
operation in the last 2 15.5
weeks
Jenkins et al. General surgical wards in Aged 16-80, elective or 190 Not stated Not stated Stage 1: General Major 4.7*
1994 (UK") a university hospital emergency admission, Health Questionnaire depression
pre-surgery, well enough (cut-off >12) (DSM-111)

to participate, able to
read & speak English

Stage 2: Composite
International
Diagnostic Interview
(psychiatrist)
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Kathol & Medical wards & medical Likely to stay in hospital 128 Age (mean): 21% Stage 1: Hamilton Major 33.6*
Wenzel, 1992 subspecialty units >3 days, no obvious 56 Anxiety Scale and depression
(USA©) memory difficulties, not Hamilton Depression (DSM-111)
requiring intensive care Rating Scale (cut-off
unit treatment, able to >6 on either)
speak English Stage 2: Structured
Diagnostic Assessment
Questionnaire (trained
interviewer)
Kayhan et al. General and subspecialty Aged >18, hospitalised 603 Age (mean, 49.6% Structured Clinical Major 8.6
2013 (Turkey®) medical and surgical for >2 days, medically fit s.0.): 51.07, Interview for DSM-IV depression
wards® in a tertiary for participation, no 15.72 (psychiatrist) (DSM-1V)
university hospital mental retardation
psychotic disorder or
delirium, not in perinatal
period
Kigamwa, 1991 Eight general medical Well enough to 200 Not stated Not stated Stage 1: Depressive 13
(Kenya®) wards in a national participate, not Self-Reporting illness (ICD-9)
hospital admitted post-overdose Questionnaire (cut-off
>8)
Stage 2: Standardised
Psychiatric Interview
modified version (not
stated)
Koenig et al. Medical & neurological Aged <39 or >70, score 448 (116 26% aged 26- 0% Diagnostic Interview Major Younger:
1991 (USAS) services (not intensive >15 on MMSE, well younger, 332 39 74% aged Schedule depression 22.4, Older:
care unit) in a VA hospital enough to participate, older) 70-102 (psychiatrist) (DSM-III-R, 13.3
for male veterans no severe aetiologic
communication approach)
problems
Koenig et al. General medicine & Aged >60, hospitalised 76 (20 Age (mean, General Clinical interview Major 13.1
1993 (USA9) cardiology services (not for >48-72 h, not too general s.0.): medicine (geropsychiatrist) depression
coronary care or intensive sedated or cognitively medicine, 56 General 70% (DSM-III-R,
care units) in a university impaired to participate cardiology) medicine Cardiology inclusive
hospital 69.9, 6.0 37.5% approach)
Cardiology
69.7, 6.5
Range: 60-89
Koenig et al. General medicine, Aged >60, hospitalised 460 Age (mean): 52.2% Interview based on Major 16.5
1997 (USAS) cardiology & neurology for 3-7 days, not too 69.7 the Diagnostic depression
wards (not coronary care medically unwell or Interview Schedule (DSM-1V,
or intensive care units) in cognitively impaired to (psychiatrist) etiologic
a university hospital participate, no severe approach)
communication
problems, not
transferred from nursing
home/other ward
(Continued)

auiIpay oa1bojoysfsd

T6CC


https://doi.org/10.1017/S0033291718000624

ssaud Alssanun sbprique) Ag auljuo paysiiand 72900081/ L6ZEE00S/£L0L 0L/BI0 10p//:sd1y

Table 1. (Continued.)

Study Setting Inclusion criteria Sample size Age % female Depression interview Caseness Depression
(interviewer) definition prevalence
(%)
Kok et al. 1992, Medical & surgical wards Aged >65, hospitalised 188 Age® (mean, 41.9% Stage 1: Beck Major 2.7*
1995 in a university hospital for >2 days, physically s.0.): 74.0, 6.0 Depression Inventory depression
(Netherlands©) able to participate, no (cut-off >13), Geriatric (DSM-III-R)
severe communication Depression Scale
problem (cut-off >11), MMSE
(cut-off <24)
Stage 2: Geriatric
Mental State Schedule
(psychiatrist)
Koroglu & Tural, Internal medicine wards Aged 18-75, no delirium, 110 Age (mean, 53.6% Structured Clinical Major 15.5*
2010 (Turkey) in a university hospital not suffering from s.0.): 47.2, 15.0 Interview for DSM-IV depression
terminal-stage cancer (not stated) (DSM-1V)
Kumar et al. Medical & surgical wards Aged >60, hospitalised 120 Age: 83.3% 33% Semi-structured Depression 25
2012 (India?) in a general hospital for >3 days, physically fit aged 60-75 interview (not stated) (ICD-10)
for interview, reliable 16.7% aged
informant available, not >75
on drugs which could
alter cognitive function
Lazaro et al. General internal Aged >65, well enough 95 Age (mean, 51%* Clinical Interview Major 10
1991 (Spain®) medicine, to participate, no clear s.0.): Males: Schedule plus clinical depression
gastroenterology, cognitive impairment, no 75.0, 6.5 interview if psychiatric (DSM-I1I-R)
pulmonology, cardiology, severe communication Females: 75.1, diagnosis or MMSE
general surgery, problems s.0. 6.7 <23 (psychiatrist)
orthopaedic surgery &
traumatology wards
Lazaro et al. Internal medicine, Aged >70, no mental 108 Age (mean, 64.8% Clinical interview Major 4.6
1995 (Spain®) general surgery, retardation, severe s.0.): 78.6, 6.3 (psychiatrist) depression
traumatology & sensorial pathology (DSM-III-R)
orthopaedic surgery chronic psychotic
wards disorder, stroke or coma
Linka et al. Internal medicine Aged >65, able to 100 Age (median, 64% Semi-structured Major 11.0*
1999, 2000 department in a general cooperate IQR): 73.0, interview based on depression
(Hungary©) hospital 70.0-77.5 DSM-IV criteria (DSM-1V)
(psychiatrist)
Marchesi et al. Emergency ward (acute Aged 16-65, mentally & 719 (556 Age (mean, 52.2% Stage 1: General Major Emergency:
2004 (Italy©) medical) & medical physically able to emergency, s.0.): 41.8,14.1 Health Questionnaire depression 5.7 Medical
departments in a general participate, Italian 163 medical) (cut-off >4) (DSM-1V) 11.0

hospital

speaker

Stage 2: Mini
International
Neuropsychiatric
Interview
(psychiatrist)
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Moayedoddin General internal medicine Aged 18-70, well enough 557 Age (mean, 45.6% Structured Clinical Major 12.4
et al. 2013 acute care facility in a to participate, French s.0.): 51.7, 14.0 Interview for DSM-IV depression
(Switzerland®) university hospital speaker, no psychotic (clinical psychologist) (DSM-1V)
symptoms or active
substance addiction
disorder
Nair & Pillay, General medical, general Aged >18, well enough 230 Age (mean, 57% Stage 1: General Major 5.2*
1997 (South surgical & gynaecological to participate range): 40, Health Questionnaire depression
Africad) wards in an academic 18-82 (cut-off >12), (DSM-III-R)
general hospital screening for
abnormal mental
state, past psychiatric
history, substance
abuse
Stage 2: Structured
Clinical Interview for
DSM-IIIR (psychiatrist)
Pakriev et al. Medical wards in a Aged 18-59, hospitalised 323 37% aged 54.5% Mini International Depressive 16.4*
2009 (Russia®) general hospital for >72 h 18-39 Neuropsychiatric episode’ (ICD-10
31% aged Interview Diagnostic
40-49 (psychiatrist) Criteria for
32% aged Research)
50-59
Seltzer, 1989 Admissions under the Aged 16-75, emergency 97 Not stated Not stated Stage 1: General Depressive 18.6*
(UK®) care of general medical admission, well enough Health Questionnaire illness (ICD-9)
teams (not specialist to participate, not (cut-off >9)
units) admitted following Stage 2 Clinical
deliberate self-harm Interview Schedule
(not stated)
Sharma et al. Medical wards in a Aged 20-60, no 154 Age® (mean, 25.6% Stage 1: Beck Mild, moderate 17.5*
2002 (India®) teaching hospital malignancy or s.0.): 38.7,12.1 Depression Inventory or severe
neurological illness, well (cut-off >10) depression
enough to participate, Stage 2: Schedule for (SCAN)
no history of psychiatric Clinical Assessment in
illness or substance Neuropsychiatry
abuse (SCAN) (not stated)
Silverstone, Medical wards in a Emergency admission, 313 Age (mean, 499%* Schedule for Clinical Major 7.7
1996 (UK") university hospital hospitalised for >7 days, s.e.): DSM-IV Assessment in depression
able to communicate diagnosis Neuropsychiatry (not (DSM-1V)
well enough for 65.4, 1.6 No stated)
interview, score >22 on DSM-IV
MMSE diagnosis:
71.9, 0.9
Soeiro et al. Medical & surgical wards Aged >18, hospitalised 253 Age (mean, 43.1% Mini International Major 29.2
2008 (Brazil®) in a tertiary university for >2 days, not s.D., range) Neuropsychiatric depression
hospital disorientated or 47.1, 19.0, Interview-Plus (trained (DSM-1V)
confused 18-85 interviewer)
(Continued)
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Table 1. (Continued.)

Study Setting Inclusion criteria Sample size Age % female Depression interview Caseness Depression
(interviewer) definition prevalence
(%)
Thalassinos Internal medicine Aged >65, well enough to 100 Age (mean, 1% Diagnostic Interview Major 5
et al. 1992 department of a participate s.n.): Male 77, Schedule (author) depression
(France®) university hospital 7 Female: 80, (DSM-I11)
7
Topitz et al. 2 community hospitals Aged >18, well enough 993 (total Age (total % female Clinical interview Total sample: Total
2015, Wancata Total sample: Internal to participate sample) 244 sample): Not (total schedule (psychiatrist) Depression sample: 13.3
et al. 2000 medical, surgical, (>60 years) stated sample): (DSM-III-R and >60 years:
(Austria®) gynaecological & physical Age (=60 Not stated score of >2 on a 2.9
rehabilitation wards >60 years): 45.1% % female 5-point severity
years: Internal medical & aged 60-69 (>60 years) scale)
surgical wards 32.4% aged 55.70% >60 years:
70-79 Major
19.7% aged depression
80-89 (DSM-I1I-R and
2.9% aged score of >2 on a
>90 5-point severity
scale)
Uwakwe, 2000 Medical, surgical & Aged >60 106 Age (mean, 38.7% Geriatric Mental State Depression 22.6
(Nigeria®) gynaecological wards in a s.0.): 9.9, 8.4 Schedule (ICD-10)
university teaching (psychiatrist)
hospital
Yan et al. 2013 General & subspecialty Aged >18, well enough 784 Age (mean, 48.7% Mini International Major 6.9
(China?) medical & surgical wards® to participate, no s.D., range) Neuropsychiatric depression
in three tertiary general obvious intellectual 46.4, 15.8, Interview (DSM-1V)
hospitals disorder 18-84 (psychiatrist)
Zhong et al. All wards except Aged >18, no language 513 Age (mean, 52.8% Structured Clinical Major 9.4
2010 (China%) infectious diseases & barrier or severe illness s.0.): 53.7, 16.6 Interview for DSM-IV depression
intensive care in two obstructing (psychiatrist) (DSM-1V)

Class Il hospitals & one
Class Il hospital”

communication, no
obvious cognitive
disability

DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD, International Classification of Diseases; MMSE, Mini Mental State Examination; VA, Veterans Affairs.

*Calculated using data from paper.
?Lower-middle income country.
PDemographic data only available on a larger sample of which subgroup was interviewed.
“High income country (World Bank classification).
dUpper-middle income country.

*Endocrinology, nephrology, haematology, gastroenterology, rheumatology, oncology, cardiology, chest disease, infectious diseases, dermatology, physical medicine and rehabilitation, neurology, general surgery, chest surgery, cardiovascular surgery,
plastic and reconstructive surgery, urology, orthopaedics, otorhinolaryngology, neurosurgery and gynaecology and obstetrics.
"Depressive episode alone or as part of recurrent depressive disorder or bipolar disorder.
8Haematology, neurology, nephropathy, gastroenterology, dermatology, integrated Chinese and western medicine, cardiology, endocrinology, respiratory, medical oncology, hand surgery, thoracic surgery, orthopaedics, urinary surgery, neurosurgery,
sports medicine, maxillofacial surgery, general surgery, tumour surgery, pancreatic surgery and obstetrics.
MClass Il (the highest class) hospitals are large comprehensive hospitals integrating the best comprehensive medical services with teaching, research and preventive medicine. They have over 501 hospital beds and are equipped with the most
advanced medical equipment and technologies. Class Il hospitals provide general medical services for several communities and undertake some training and scientific research tasks. They have 101-500 hospital beds.’
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Study N depressed N study Prevalence 95% CI Weight
Abiodun (1990) N 275 oy 0.11 [0.08;,0.16] 3.3%
Arolt (1997) 25 400 -+ i 0.06 [0.04;0.09] 3.2%
Feldman (1987) 26 382 == 0.07 [0.04,010] 3.3%
Fenton (1994) 59 215 — 0.27 [0.22;0.34] 3.4%
Hosaka (1999a) 14 65 . 0.22 [012;0.33] 29%
Jenkins (1994) 9 180 —— ! 0.05 [0.02,0.09] 27%
Kathol {1992) 43 128 : — 0.34 [0.25;0.42] 3.3%
Kayhan {2013) 52 603 = 0.09 [0.07,011] 34%
Kigamwa (1991) 26 200 — 013 [0.09;018] 3.2%
Koenig (1991 [older subgroup]) 44 332 - 013 [0.10;017] 3.4%
Koenig (1991 [younger subgroup)) 26 116 | —— 0.22 [0.15,0.31] 3.2%
Koenig (1993) 10 76 —— 013 [0.06;0.23] 27%
Koenig (1997) 76 460 e 017 [0.13;0.20) 3.5%
Kok (1992, 1995) 5 188 ==— ! 0.03 [0.01,0.08] 2.3%
Koroglu (2010) 17 110 —a 015 [0.09;0.24] 3.0%
Kumar (2012) 30 120 i — 0.25 [0.18;0.34] 3.2%
Lazaro (1991) 9 95 —=T 0.09 [0.04,017] 27%
Lazaro (1995) 5 108 =— 0.05 [0.02;010] 2.3%
Linka (1999, 2000) 1" 100 —=E— 011 [0.06;0.19] 2.8%
Marchesi (2004) 50 79 - 0.07 [0.05,0.09] 34%
Moayedoddin (2013) 69 557 - 012 [010;0.15] 3.5%
Nair (1997) 12 230 = i 0.05 [0.03;0.09] 2.9%
Pakriev (2009) 53 323 - 016 [0.13;0.21] 3.4%
Seltzer (1989) 18 97 — 019 [0.11;0.28] 3.0%
Sharma (2002) 27 154 L 018 [012;0.24] 3.2%
Silverstone (1996) 24 313 == 0.08 [0.05;011] 3.2%
Soeiro (2008) 74 253 —E 0.29 [0.24;0.35] 3.5%
Thalassinos (1992) 5 100 —=—: 0.05 [0.02;011] 2.3%
Topitz, Wancata (2015, 2000) 132 993 . 013 [0.11;018] 3.6%
Uwakwe (2000) 24 106 A 0.23 [0.15;0.32] 3.2%
YYan (2013) 54 784 &= 0.07 [0.05,0.09] 35%
Zhong (2010} 48 513 = 0.09 [0.07,012] 3.4%
Median depression prevalence 9305 <> 0.12 [0.10; 0.15] 100.0%
Prediction interval [0.04; 0.32]
Heterogeneity: F=a1% ! ’ ! ! ’ .
0 01 02 03 04 05

Fig. 3. Prevalence of depression in studies of general medical and surgical inpatients included in the systematic review.

details of how the diagnostic interviews were conducted, whether
physical symptoms were counted toward the diagnosis of depres-
sion or not and exactly how the diagnostic criteria were applied)
and when the assessment was done during the period of hospital-
isation (e.g. soon after admission or later in the stay).

This review has strengths which include: (a) The use of clearly
defined inclusion criteria for papers to minimise selection bias;
(b) the focus on studies where the diagnosis of depression was

made by interview; (c) the exclusion of studies with major design
flaws (Stroup et al. 2000; Moher et al. 2009). It also has limitations
which include: (a) a reliance on the published reports to assess
studies’ relevance and quality, which may potentially have led to
us excluding studies that were in fact well conducted, but poorly
reported; (b) our inability to investigate all potential sources of
heterogeneity because of the limited potentially relevant data
reported in the publications we reviewed.

Table 2. Suggestions for the design and reporting of future studies of the prevalence of depression in general hospital inpatients

Design Reporting
Setting Pre-specified inclusion and exclusion criteria for hospitals Clear description of where the study took place (local population,
and wards healthcare funding system, hospital type, ward type, admission
pathways)
Inclusion Pre-specified inclusion and exclusion criteria for patients Clear reporting of the numbers of patients who took part, were
criteria excluded or declined to participate
Sample size Large enough to adequately address the research question Description of the planned sample size and how it was calculated
posed by the study, based on a sample size calculation
Depression Use of a standard diagnostic interview for depression Description of who administered the interview, at what time-point
Interview during admission and any deviations from its usual procedure
Caseness Use of standard diagnostic criteria for depression Description of any alterations to the diagnostic criteria that were used
definition in the study
Findings Pre-specified analysis plan Prevalence reported with 95% confidence intervals
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Given the importance of the question we addressed in this
review, we found a remarkably small literature, much of which
was published some time ago. Furthermore, our quality assess-
ments indicated that much of that literature was of poor quality.
Common shortcomings were poor sampling strategies and the use
of unclear case definitions for depressive disorder. Even the meth-
odologically better studies selected for inclusion in this review
were mostly small in size (median sample size 109) by epidemio-
logical standards. There is consequently a clear and pressing need
for better quality studies of the prevalence of depression in med-
ical inpatients. If these are to inform service planning these
should aim both to determine the prevalence of depression in spe-
cific settings (such as National Health Service hospitals in the
UK) and to clarify the determinants of the substantial apparent
variations in prevalence noted in this review. Suggestions for
the design of future studies are given in Table 2.

Despite the limitations of the available evidence, we can reason-
ably conclude that depression is sufficiently common in medical
inpatients to make planning for its systematic management worth-
while. This management should include systematic identification
of depression during hospital admissions, monitoring of depres-
sion once identified (during the hospital admission and thereafter,
to determine whether it resolves post-discharge) and the initiation
of treatment when it is persistent (Mayou et al. 1988; Kathol &
Wenzel, 1992). Few hospitals currently have such systems. The
approach we have tested for depression management in cancer
patients provides a potential model for how we might improve
depression care in all medical settings (Walker & Sharpe, 2014).

Supplementary material. The supplementary material for this article can
be found at https:/doi.org/10.1017/S0033291718000624.
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