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a b s t r a c t

Background: Depression is not uncommon among medically hospitalized patients, though reported
prevalence has varied widely, often in samples involving elderly patients with particular illnesses. Ac-
cordingly, we evaluated risk of major depression in three metropolitan general hospitals in Buenos Aires,
in subjects with a range of medical disorders and ages, comparing several standard screening methods to
expert clinical examinations.
Methods: Consecutively hospitalized general medical patients were evaluated over a six-months. Ex-
cluded were subjects under age 18 and those unable to participate in assessments because of illness,
medication, sensory or speech impairment, or lack of language fluency, or scored o25 on the Mini
Mental State Examination (MMSE). Consenting participants were examined for DSM-IV-TR major de-
pression by psychiatrists guided by MINI examinations, compared with other standard screening
methods. Risk factors were assessed by preliminary bivariate analyses followed by multivariate logistic
regression modeling.
Results: Overall prevalence of major depression in 257 subjects was 27% by psychiatric examination. The
rate was most similar (25%) with the Hospital Anxiety & Depression Scale (HADS), and much higher with
the Beck Depression Inventory-II (BDI, 44%) and Patient Health Questionnaire (PHQ, 56%). Factors as-
sociated independently with depression by multivariate modeling included: prior psychotropic-drug
treatment, female sex, more children, and heavy smoking. Depression was associated most with neo-
plastic, urological, and infectious disorders, least with pulmonary, neurological, and hematologic con-
ditions.
Limitations: Modest numbers limited power to test for associations of depression with specific medical
conditions.
Conclusions: Major depression was identified in over one-quarter of Argentine, general medical in-
patients, with marked differences among screening methods. Several risk factors were identified. The
findings encourage assertive identification of depression in hospitalized medical patients using valid,
reliable, and cost-effective means of improving their care.

& 2016 Elsevier B.V. All rights reserved.
logía, Facultad de Medicina,
C1121ABG Ciudad de Buenos
1. Introduction

Clinical depression is a leading cause of disability worldwide,
and a major contributor to the global burden of disease (Vos et al.,
2015). Patients hospitalized for medical illnesses have greater risk
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Table 1
Reported prevalence of depression in patients hospitalized for medical illnesses.

Study Country Population sampled Diagnostic
criteria

Assessments (crit.
score)

Subjects (%
men)

Mean age
(years)

Prevalence (%)

Kok et al. (1995) Netherlands Elderly (Z65) GMS AGECAT 198 (58.1) 74.0 5.90
Alrot et al. (1998) Germany Adults DSM-III R; ICD-10 CIDI 250 (53.6) – 16.4
Hosaka et al. (2002) Japan Adults DSM-IV MDD Psychiatric interview 65 – 21.5
Freedland et al. (2003) USA Adults, heart failure DSM-IV MDD DIS BDI (Z10) 682 (33.3) 66.0 20.0
McCusker et al. (2005) Canada Elderly (Z65), 2 sites DSM-IV MDD DIS 380 – 14.2–44.5
Lesman-Leegte et al.
(2006)

Netherlands Adults, heart failure – CES-D (Z16) 572 (62.1) 71.0 40.7

Agudelo-Velez et al.
(2008)

Colombia Adults – BDI-II (Z14) HADS-D
(Z10)

82 – BDI: 41.5 HADS:
11.0

Zhang et al. (2008) China Adults, chronic illness DSM -IV SDS (Z50) 322 (57.1) 60.3 78.9
Lesman-Leegte et al.
(2009)

Netherlands Adults heart failure – CES-D (Z16 ) 958 (63.1) 71.0 39.0

Mendes-Chiloff et al.
(2008)

Brazil Elderly (Z60) – GDS (Z6) 189 (45.0) 70.0 56.1

Michopoulos et al. (2009) Greece Adults (Z65) DSM-IV MDD SCID-I/P 200 (53.0) 74.0 14.0
Pakriev et al. (2009) Russia Adults DSM-IV MDD MINI interview 323 (45.5) – 12.1
Unsar et al. (2010) Turkey Elderly (Z60), chronic

illness
– GDS (Z11) 100 (49.0) 70.8 64.0

Zhong et al. (2010) China Adults DSM-IV MDD SCID-I 513 (47.2) – 9.40
Dal BO et al. (2011) Brazil Adults – HDRS (Z7) 201 (43.3) 56.4 53.3
Suzuki et al. (2011) Japan Adults, cardiovascular DSM-IV SDS (Z50) 505 (71.7) 61.0 22.0
Von Mühlenbrock et al.
(2011)

Chile Elderly (460) – GDS(Z6) 131 (51.2) 74.4 22.1%

Fraizer et al. (2012) USA Adults, acute MI – BDI-II (Z14) 789 (68.6) 62.3 Men 22.0 Women
35.0

Helvik et al. (2012) Norway Elderly (Z65) – Had-D (Z8) 484 (49.8) 80.7 10.0
Polo-Gascón et al. (2012) Brazil Adults, dermatological – PRIME-MD 75 (37.3) 44.5 45.3
Conde Martel et al. (2013) Spain Elderly (Z65) – GDS (Z6) 115 (38.3) 70.5 40.0
Pelletier et al. (2014) Canada Adults (r55) with MI DSM-IV MDD Self-report

questionnaire
1023 (70.5) 48.0 25.0

Mean/total [95%CI] 14 countries – – – 8157 (52.5) 65.9 [60.6–
71.2]

30.9 [22.4–39.4]

Definitions: BDI-II, Beck Depression Rating Scale, version 2; CES-D, Center for Epidemiological Studies Depression Scale; CIDI, Composite International Diagnostic Interview;
DIS, Diagnostic Interview Schedule; DSM-IV, Diagnostic and statistical Manual version IV; GDS, Geriatric Depression Scale; GMS, Geriatric Mental State Schedule; HADS,
Hospital Anxiety & Depression Scale; ICD-10, International Classification of Diseases, version 10; MDD, Major Depressive Disorder; MI, myocardial infarction; MINI, Mini
International Neuropsychiatric Interview; PRIME-MD, Primary Care Evaluation of Mental Disorders screening questionnaire; SCID, Structured Clinical Interview for DSM; SDS,
Self-rating Depression scale; ZDS, Zung Self-Rating for Depression. Reported prevalence of depression was unrelated to sample size or %-men, but was lower with greater age
(rs¼0.526, p¼0.04).
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of depression than the general population (Katon and Ciecha-
nowski, 2002; Olver and Hopwood, 2013). However, reported es-
timates of the prevalence of major depression among medically
hospitalized patients has varied from 5.9% to 81% (Arolt et al.,
1998; Conde Martel et al., 2013; Dal Bó et al., 2011; Frazier et al.,
2012; Freedland et al., 2003; Gascón et al., 2012; Helvik et al.,
2012; Hosaka et al., 1999; Kok et al., 1995; Lesman-Leegte et al.,
2006, 2009; McCusker et al., 2005; Mendes-Chiloff et al., 2008;
Michopoulos et al., 2010; Pakriev et al., 2009; Pelletier et al., 2014;
Suzuki et al., 2011; Unsar and Sut, 2010; Zhang et al., 2008; Zhong
et al., 2010). This extraordinarily wide, 14-fold, range (Table 1) may
be related to differences in case-ascertainment methods. Most of
these reports have involved diagnosis based on symptom rating
scales or simple diagnostic screening questionnaires. In contrast,
when depression has been identified by structured clinical inter-
views, reported prevalence ranged only from 14% to 45% (3.2-fold)
(Michopoulos et al., 2009; Polo-Gascon et al., 2012); the range was
much larger when based on symptom-rating scales: 5.9% to 81%
(14-fold) (Helvik et al., 2012; Zhang et al., 2008). Another source of
variance is subject-sampling. In addition, many of the cited studies
considered only one type of illness or selected age groups, and so
are unlikely to be representative of all medically hospitalized pa-
tients (Evans et al., 2005; Olver and Hopwood, 2013; Stoner et al.,
1998).

The presence of depression is reported to worsen medical
prognosis, increase symptom burden, complicate self-care and
treatment-adherence, increase length of hospitalization and the
costs of care, and probably also increases mortality (Katon and
Ciechanowski, 2002; Katon, 2011; Olver and Hopwood, 2013).
Identification and treatment of depression in general medical
settings should have important beneficial effects associated with
lessening of the risks and impact of such adverse outcomes.
However, identifying depression in medically ill patients is com-
plicated by the overlap and interactions of general medical and
psychiatric manifestations of illness (Olver and Hopwood, 2013).
Case identification may be improved by use of appropriate
screening methods for depression and estimating individual levels
of risk of adverse outcomes.

The present study aimed to estimate the prevalence of major
depressive episodes (MDE) among patients hospitalized for a
general medical illness, and to compare prevalence estimates
based on psychiatric examination guided by the Mini International
Neuropsychiatric Interview (MINI) with scores of widely em-
ployed, standardized rating scales, including the Beck Depression
Scale version 2 (BDI-II), the Hospital Anxiety and Depression Scale
(HADS), and the nine-item Patient Health Questionnaire (PHQ-9).
We also evaluated associations between the presence of MDE and
selected clinical and demographic variables.
2. Methods

2.1. Study design

The study was observational and cross-sectional, involving
three sites in Buenos Aires, Argentina, at : Bernardo Houssay



Table 2
Prevalence of probable depression by four screening methods.

Rating method Criterion score Observed prevalence (%)

MINI Diagnosis 26.8
HADS-D Z8 25.1
BDI-II Z14 43.9
PHQ-9 Z6 55.5

MINI, Mini-International Neuropsychiatric Interview; HADS, Hospital Anxiety and
Depression Scale; BDI-II, Beck Depression Rating Scale, version 2; PHQ-9, 9-item
Patient Health Questionnaire.
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Hospital in the Vicente Lopez district, Eva Peron Hospital in the
San Martín district, and Bernardino Rivadavia Hospital in the Au-
tonomous City district. These general hospitals serve in the me-
tropolitan area of Buenos Aires which has 12.8 M population, and
particularly serves low-income patients without health insurance.
The study protocol was approved by the Ethics Committees of the
participating hospitals, and subjects provided written, informed
consent.

2.2. Participants

On the basis of previous studies we conservatively estimated a
prevalence of depression of 20% for a power calculation that es-
timated a minimum sample size of 246 participants to yield a
prevalence measure with 95% confidence within a precision of
75% (Charan and Biswas, 2013). All consecutive patients hospi-
talized for a general medical illness over a six-month period were
eligible for the study. Included subjects were native Spanish
speakers aged Z18 years. Potential subjects were excluded if they
were: [a] unable to participate in clinical assessments or to com-
plete symptom-ratings because of illness, medication, sensory or
speech impairment, or lack of language fluency, or [b] scoredo25
on a preliminary Mini Mental State Examination (MMSE) sug-
gesting dementia or delirium.

A total of 754 patients were hospitalized at study sites between
August 2013 and May 2014. Of these, 497 were excluded: 389
scored o25 on the MMSE, 49 could not complete study ques-
tionnaires, 33 refused to participate, 15 were younger than 18
years, 7 were unable to communicate effectively, and 4 were
transferred to other sites within two days of hospitalization, to
yield N¼257 consenting study participants (Eva Perón Hospital,
n¼150, 58.4%; Bernardino Rivadavia Hospital, n¼54, 21.0%; Ber-
nardo Houssay Hospital, n¼53, 20.6%).

2.3. Assessment measures

Participants were interviewed at days 2–6 of hospitalization to
allow time for medical diagnosis and to limit potential mood
changes related to prolonged hospitalization. Each subject com-
pleted a semi-structured questionnaire to provide basic demo-
graphic and clinical information, as well as participating in the
following four assessment methods. [1] Direct clinical examination
by a psychiatrist, guided by the Mini-International Neuropsychia-
tric Interview (MINI, Spanish version) (Ferrando et al., 2005) to
explore major Axis I diagnoses for DSM-IV and for ICD-9; this basis
of diagnosing MDE was the standard for this study. There were
8 interviewers: 4 at Eva Peron Hospital (AYT, AJT, GBC and ATK),
3 at Bernardino Rivadavia Hospital (NO, LM and LMN) and 2 at
Bernardo Houssay Hospital (PLE and BGP). [2] The Argentine-va-
lidated second edition of the Beck Depression inventory (BDI-II);
this self-report questionnaire rated each of 21 items for presence
and severity (scored 0–3/item) for the previous two weeks and the
current day, with possible scores of 0–63, and Z14 considered
positive for depression (Brenlla and Rodríguez, 2006). [3] The
Hospital Anxiety and Depression Scale (HADS), a 14-item (scored
0–3/item up to a maximum of 42 self-rated, 7-item subscales for
depression and anxiety, with a depression score of Z8 (out of 21)
considered positive (Herrero et al., 2003; Zigmond and Snaith,
1983). [4] The Patient Health Questionnaire (PHQ-9) is a nine-item,
self-report measure designed to detect and rate the presence and
severity of depression in primary-care clinical settings, with con-
tinuous scoring (0–3/item, total of 0–27), with scores of Z6
considered consistent with clinical depression (Urtasun et al.,
2016). We also used the Short Form (SF-12) questionnaire to assess
quality-of-life (Augustovski et al., 2008; Guex et al., 2010).

A psychiatrist or psychiatric resident trained for this purpose,
both held blind to study findings, examined all study participants,
collecting demographic and descriptive data and applying the
MINI and the three self-administered depression scales (BDI-II,
HADS and PHQ-9) in randomized order to limit re-test artifacts.

2.4. Statistical analyses

Categorical measures are reported as frequencies (% of subjects,
with 95% confidence intervals [CI] estimated by the binomial
method) and compared with contingency tables (χ2); continuous
measures are reported as means7standard deviation (SD) or with
CI and compared by ANOVA methods (t-test) or Wilcoxon rank-
sum test (Mann-Whitney U-statistic) for non-normally distributed
continuous data. We used multivariate logistic regression to test
for significant and independent association of depression (based
on MINI examinations) and factors identified by preliminary bi-
variate comparisons, as well as sex and age. Independent variables
were included stepwise from the least to the most significant in
preliminary testing. Data are expressed as Odds Ratios (OR) with
their CI, and significance was based on Wald tests. Statistical sig-
nificance was set at two-tailed po0.05. Analysis used STATA.12
(StataCorp, College Station, TX) commercial statistical software.
3. Results

3.1. Study population

The 257 subjects included 152 (59.1%) men and 105 (40.9%)
women, of average age 54.2 [95%CI: 52.1–56.2] years; of these, 69
(26.85%) were considered to have a current MDE by expert clinical
assessment. Identification of MDE by other methods yielded the
following prevalences: [a] HADS, 25.1%; [b] BDI-II, 43.9%; [c] PHQ-
9, 55.5% (Table 2), indicating close accord of clinical assessments
and HADS ratings and higher estimates with BDI-II and PHQ-9.
Rates of identification of depression by psychiatric examination
did not differ among the three participating general hospitals
(χ2¼0.91, p¼0.63).

3.2. Factors associated with depression

We found 13 factors to be tentatively associated with current
MDE diagnosed by psychiatric examination, based on preliminary
bivariate analyses (Table 3). By statistical significance they ranked:
[1] previous depression, [2] female sex, [3] PHQ-9 depression
score Z6, [4] Beck-II depression score Z14, [5] lower SF-12
quality-of-life rating, [6] self-report of feeling depressed, [7] HADS
scores (total, depression [depression diagnosed at Z8], and an-
xiety subscores), [8] prior use of any prescribed psychotropic drugs
and specifically, antidepressants, [9] psychiatric consultation re-
quested in the index hospitalization, [10] any previous psychiatric
or mental-health treatment, [11] a greater number of children, [12]
requiring assistance with activities of daily living prior to index
hospitalization, and [13] heavy smoking (Z20 cigarettes/day).



Table 3
Factors associated with current major depressive episode (mean or % with 95% CI).

Factor Not depressed (n¼188) Depressed (n¼69) Relative risk t or χ2 p-Value

Statistically significant
Previous depression (%) 10.0 [6.20–15.3] 27.9 [175–39.6] 2.79 12.5 o0.001
Female (%) 34.6 [27.8–41.8] 58.0 [45.5–69.8] 1.68 11.4 o0.001
PHQ-9 depression score 5.62 [4.85–6.39] 14.0 [12.7–15.3] 2.49 11.0 o0.001
Beck-II depression score 10.7 [9.41–12.0] 23.5 [21.0–25.9] 2.20 9.53 o0.001
SF-12 quality-of-life score 52.1 [50.6–53.6] 36.4 [33.9–38.8] 1.43 10.5 o0.001
Feels depressed (%) 5.11 [2.58–9.56] 57.4 [45.4–69.0] 11.2 84.7 o0.001

HADS score
Total 10.5 [9.54–11.5] 19.8 [18.3–21.3] 1.89 9.89 o0.001

Depression 4.79 [4.24–5.34] 9.10 [8.18–10.0] 1.90 7.92 o0.001
Anxiety 5.70 [5.14–6.25] 10.9 [10.0–11.8] 1.91 9.59 o0.001

Prior psychotropic medicines (%)
Any 11.1 [7.05–16.4] 35.3 [23.7–47.2] 3.18 19.8 o0.001
Antidepressants 4.44 [1.85–8.21] 13.4 [6.14–23.3] 3.02 6.06 0.01
Mood-stabilizers 1.68 [0.33–4.59] 2.94 [0.35–10.1] 1.75 0.95 0.33

Psychiatric consultation (%) 7.30 [4.13–12.2] 19.4 [10.4–30.1] 2.66 7.51 0.006
Prior psychiatric treatment (%) 4.44 [1.85–8.21] 11.8 [5.14–21.6] 2.66 4.38 0.04

Children (%)
Number 2.33 [2.01–2.65] 2.96 [2.45–3.47] 1.27 2.03 0.04
Any 76.9 [70.5–82.9] 84.1 [73.3–91.8] 1.09 1.55 0.21

Living assistance required (%) 19.4 [13.8–25.5] 30.9 [19.9–42.7] 1.59 3.69 0.05

Substance misuse (%)
Heavy smoking (Z20/day) 11.9 [7.48–17.2] 23.9 [13.9–34.9] 2.01 5.37 0.02
Daily alcohol use 12.8 [10.5–21.4] 7.35 [2.39–16.1] 0.57 1.45 0.23
Drug misuse 5.56 [2.58–9.56] 1.47 [0.04–7.81] 0.26 1.94 0.16

Not significant
Lack of daily Hospital visitors (%) 11.2 [7.48–17.2] 20.6 [11.6–31.7] 1.84 3.68 0.06

Education
Years (7SD) 9.19 [8.66–9.72] 8.29 [7.40–9.18] 0.90 1.71 0.09
o12 years (%) 71.4 [64.2–77.6] 81.8 [69.9–89.6] 1.15 2.78 0.10

Lives alone (%) 19.3 [18.5–31.1] 14.5 [7.17–25.0] 0.75 0.77 0.38

Age
460 years (%) 43.6 [36.4–51.0] 37.3 [26.3–50.2] 0.86 0.79 0.38
Mean 54.3 [51.8–56.8] 53.6 [50.2–57.0] 0.99 0.31 0.76

Ever married/stable relationship (%) 64.7 [59.6–71.7] 69.6 [55.8–78.8] 1.08 0.53 0.47
Hypertension (%) 36.7 [29.8–44.0] 32.4 [21.2–44.2] 0.88 0.40 0.53
Hospitalized within 1 year (%) 32.8 [26.3–40.2] 34.8 [23.7–47.2] 1.06 0.09 0.76
Unemployed (%) 48.7 [41.6–56.3] 50.7 [38.4–63.0] 1.04 0.09 0.77
Chronic medical illness (%) 35.6 [28.8–42.9] 33.8 [26.1–51.8] 0.95 0.07 0.80
Argentine native (%) 82.9 [76.8–88.1] 83.8 [73.3–91.8] 1.01 0.03 0.86
Diabetes 1 or 2 (%) 25.8 [19.9–33.0] 26.5 [16.3–38.1] 1.03 0.01 0.92

Definitions: Beck-II, Beck Depression Rating Scale; Major Depressive Episode (defined by MINI score; overall prevalence was 26.8%); HADS, Hospital Anxiety & Depression
Scale; version 2; MINI (Mini International Neuropsychiatric Interview, version 6); PHQ-9, 9-item Patient Health Questionnaire; SF-12 (Basic Activities of Daily Living scale, 12-
item Short Form, MCS subscale).
In addition to the factors shown, depression was nonsignificantly (χ2¼7.78 [9 df], p¼0.45) most often associated with neoplastic and dermatological disorders and least with
cardiovascular and pulmonary disorders (Fig. 1); rates of depression did not vary across study-sites (χ2¼0.91, p¼0.63).
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Another 11 factors were not significantly associated with depres-
sion, including age, education, marital and employment status,
being psychiatrically hospitalized within the previous year, having
diabetes or hypertension, being chronically medically ill, or not
having daily visitors in hospital (Table 3).

3.3. Association with medical illness-type

The observed prevalence of depression varied by up to 2.7-fold
among the types of current general medical illnesses, in a rank-
order that differed markedly from the prevalence of the medical
disorders themselves (Fig. 1). After omitting very small subsamples
(4 cases of dermatological disorders and 3 with uncertain medical
diagnoses), observed rates of depression by illness type ranked as
follows (Fig. 1): neoplastic (40.9%), urological (36.4%), infectious
(30.2%), cardiovascular (28.0%), gastrointestinal (27.8%), metabolic-
endocrine (25.8%), hematological (18.1%), neurological (17.1%), and
pulmonary (11.1%). These differences, though large, were not sta-
tistically significant overall (χ2¼8.30 [8 df], p¼0.40), probably
reflecting in part the moderate number of cases in each medical
disorder category (averaging 26 cases/disorder). However, the
difference in risk between the three medical disorders with
highest (neoplastic, urological, and infectious¼33/97¼34.0%)
versus lowest risk of depression (pulmonary, neurological, and
hematological illnesses: 11/70¼15.7%) was 2.2-fold, and highly
significant (χ2¼7.02, p¼0.008; Fig. 1).

3.4. Multivariate logistic regression analysis

We used multivariate logistic regression to test for factors as-
sociated significantly and independently with current clinically
diagnosed depression, omitting ratings with various testing



0 5 10 15 20 25 30 35 40

Depression Prevalence (%; ±CI)

All disorders (100%)

Cardiovascular (10.8%)

Pulmonary (10.2%)

Hematologic (5.28%)

Metabolic (12.6%)

Gastrointestinal (7.72%)

Neurologic (8.94%)

Infectious (10.2%)

Urologic (11.8%)

Dermatologic (8.54%)

Neoplastic (8.94%)

M
ed

ic
al

 Il
ln

es
s 

Ty
pe

overall

Fig. 1. Observed prevalence of current major depression among subjects versus
types of medical illnesses (their prevalence in parentheses). The vertical dotted line
is the overall observed prevalence of depression (26.85%). The three disorders with
highest risk of depression (above the mean) are neoplastic, urological, and in-
fectious (34.0% [CI: 24.7–44.3]); the three with lowest risk (below the mean) are
pulmonary, neurological, and hematological (15.7% [8.11–26.4]), differing by 2.17-
fold (χ2¼7.02, p¼0.008). Prevalence of depression and of medical disorders are not
correlated (r¼0.14; slope¼0.21 [CI: �1.58 to 2.90]; p¼0.12).
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methods (Table 3). By statistical significance, 5 factors remained
associated with depression: [a] previous psychotropic-drug treat-
ment, [b] female sex, [c] having more children, and [c] being a
heavy smoker.
Table 4
Multivariable logistic regression model of factors associated with current
depression.

Variables Odds ratio [95% CI] χ2 p-value

Prior psychotropic drug treatment 3.80 [1.85–7.81] 13.2 0.0003
Female sex 2.43 [1.30–4.53] 7.73 0.005
More children 1.19 [1.04–1.36] 6.15 0.013
Heavy smoker 3.80 [1.85–7.81] 5.84 0.016

Factors are ranked by significance. Additional factors from Table 3 (omitting other
psychometric ratings) were not significantly associated with depression.
4. Discussion

Major depression has been found to be quite prevalent among
medically hospitalized patients. Based on a standardized, struc-
tured psychiatric interview guided by the MINI, we found an
overall prevalence of MDE of 26.85% among patients hospitalized
for medical illnesses at three general hospitals in metropolitan
Buenos Aires, Argentina. The reported findings are unusual in
providing comparisons among adult inpatients of varied ages with
unselected medical disorders, assessing for depression with sev-
eral standard methods—all evaluated at the same time and in
random order.

Previous studies on the prevalence of depression in patients
hospitalized for medical illnesses from 14 countries showed 14-
fold variation ranging from 5.9% to 81%, and averaging 30.0% [CI:
22.4–39.4] (Table 1), similar to the rate of 26.85% found in the
present study. The variation observed in those studies probably is
related to the demographic and clinical differences among samples
and the methods used to identify cases of depression.

We found that of widely employed screening scales for de-
pression, the HADS yielded most similar estimates of prevalence of
depression to that ascertained by psychiatric examination,
whereas the BDI-II and PHQ-9 self-report questionnaires yielded
higher values that probably represent over-estimation (Table 2).
The HADS was developed and tested specifically to assess de-
pression in hospitalized patients with medical illnesses, and em-
phasizes affective and cognitive, rather than somatic symptoms
(Herrero et al., 2003; Zigmond and Snaith, 1983). Previous evi-
dence of probable over-estimation of the prevalence of depression
by other methods includes a study of patients hospitalized for
heart failure, among whom the reported prevalence of major de-
pression was 20% using the DSM-IV-based Diagnostic Interview
Schedule (DIS), but 51% with the BDI (Freedland et al., 2003). Such
observations, as well as the present findings (Table 2), support the
conclusion that the BDI-II and PHQ-9 can over-estimate the pre-
valence of depression among hospitalized, general medical pa-
tients. Efforts to improve the validity of such screening for de-
pression need to confront the challenge of risking low specificity
and validity of relatively simply administered and evaluated self-
rating questionnaires, especially in computerized versions. Such
methods are appealingly simple and rapid compared to specialized
examinations by highly trained, expert clinical personnel. How-
ever, savings based on simpler screening methods can be offset by
the impact of over-diagnosis on clinical resources and costs of care.
Moreover, most screening questionnaires for depression have had
limited field-testing in a range of types and severities of medical
illnesses, especially when applied to hospitalized patients of var-
ious ages, in whom somatic symptoms may tend to inflate esti-
mates of depression (Zhong et al., 2010).

The prevalence of depression in patients with medical condi-
tions has been found to be greater than that of the general po-
pulation (Katon and Ciechanowski, 2002), and some medical
conditions are associated with higher prevalence values than
others. For example, chronic obstructive pulmonary disease has
shown a higher prevalence of depression than stoke or diabetes
(Olver and Hopwood, 2013). However, these comparisons usually
involved different screening tools, particular subgroups (most el-
derly patients) and only selected diseases (Cleland et al., 2007;
Conde-Martel et al., 2013; Freedland et al., 2003; Lesman-Leegte
et al., 2006; Mendes-Chiloff et al., 2008; Musselman et al., 2003;
Robinson, 2003)—making comparisons risky. The present study
compared all ICD-10 medical conditions of medically hospitalized
patients, in an effort to provide more realistic comparisons. We
found that risk of depression varied from a low of 11.1% with
pulmonary disorders to a high of 40.9% with tumors, although
moderate numbers of subjects with each type of disorder limited
statistical power to test for inter-diagnostic differences in risk of
depression (Fig. 1).

Several other factors were significantly associated with depres-
sion (Table 3). Based on multivariate analyses, these included pre-
vious treatment with prescribed psychotropic drugs, being female,
having more children, and heavy smoking (Table 4). Some previous
reports also have proposed risk factors associated with depression
among medically hospitalized patients, although most samples in-
volved elderly patients with cardiac disorders (Conde-Martel et al.
2013; Freedland et al. 2003; Lesman-Leegte et al. 2006; Mendes-
Chiloff et al. 2008; Zhong et al. 2010]. In these studies, identified risk
factors for depression have included previous depression, female sex,
advanced age, less education, poverty, being unmarried, more severe
or complex medical illnesses and physical disability, as well as a
history of psychological and social problems.

The association of female sex with risk of depression found in this
study has been noted in other patients hospitalized for medical ill-
nesses (Frazier et al., 2012; Freedland et al., 2003), as well as in general
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population samples (Frazier et al., 2012; Kessler et al., 1993). A re-
lationship of risk for depression and age (Table 1) was not observed,
and has been reported inconsistently among medically hospitalized
subjects in some previous studies (Andrade et al., 2003; Freedland
et al., 2003) but not others (Cigognini and Furlanetto, 2006; Zhong
et al., 2010). Such inconsistencies remain unexplained.

It is hardly surprising that previous depression or psychiatric
treatment, including with antidepressants, would be risk factors
for depression during medical hospitalization. However, subtle
differences may arise in interactions between psychiatric history
or vulnerability and the impact of medical illness and hospitali-
zation as stressors leading to acute depression (Rodin and Voshart,
1986). Such differences may call for different types of clinical
management and treatment. Improvement of a medical condition
may be sufficient to lead to resolution of depression in some pa-
tients, but others may require more direct psychiatric intervention
(Cigognini and Furlanetto, 2006; Freedland et al., 2003).

Additional social factors appeared not to be significantly related
to risk of depression in our findings. These include being un-
married, unemployed, or not having daily visitors in the hospital
(Table 1). In other studies, being married and employed and other
aspects of social support appeared to be protective against de-
pression in medically hospitalized subjects (Pakriev et al., 2009;
Qin et al., 2008; Zhong et al., 2010), as well as for risk of depression
generally (McCusker et al., 2005; Zhong et al., 2010).

4.1. Study limitations

A main limitation of this study is the modest number of pa-
tients with particular medical disorders, limiting statistical power
to test for associations of depression with types of medical ill-
nesses. In addition, the study involved three general hospitals that
serve low-income patients without health insurance—factors
which might contribute to risk of major depression.
5. Conclusions

The present study, based in three large urban general hospitals in
Buenos Aires, found a prevalence of major depressive episode of 27%
among medical inpatients. The HADS questionnaire estimated a
prevalence of depression that was closest to psychiatric examination,
whereas the BDI-II and PHQ-9 screening questionnaires yielded
higher rates that are probably over-estimates. Factors strongly asso-
ciated with current depression were previous treatment with pre-
scribed psychotropic drugs, being female, having more children, and
heavy smoking. The findings support screening for depression in
medical populations with efficient methods of adequate specificity as
well as sensitivity, with the aim of supporting planning for rational
allocation of mental-health services.
References

Andrade, L., Caraveo-Anduaga, J.J., Berglund, P., Bijl, R.V., De Graaf, R., Vollebergh,
W., Dragomirecka, E., Kohn, R., Keller, M., Kessler, R.C., Kawakami, N., Kilic, C.,
Offord, D., Ustun, T.B., Wittchen, H.U., 2003. The epidemiology of major de-
pressive episodes: results from the international consortium of psychiatric
epidemiology (ICPE) surveys. Int. J. Methods Psychiatr. Res. 12, 3–21.

Arolt, V., Fein, A., Driessen, M., Dorlochter, L., Maintz, C., 1998. Depression and
social functioning in general Hospital in-patients. J. Psychosom. Res. 45,
117–126.

Augustovski, F.A., Lewin, G., Elorrio, E.G., Rubinstein, A., 2008. The Argentine-
Spanish SF-36 health survey was successfully validated for local outcome re-
search. J. Clin. Epidemiol. 61, 1279–1284.

Brenlla, M., Rodríguez, C., 2006. Adaptación Argentina del Inventario DE Depresión
DE beck (BDI-II). BDI-II. Inventario DE Depresión DE beck. Segunda Ed. Man.
Buenos Aires: Paidós.

Cigognini, M.A., Furlanetto, L.M., 2006. Diagnosis and pharmacological treatment of
depressive disorders in a general Hospital. Rev. Bras. Psiquiatr. 28, 97–103.
Cleland, J.A., Lee, A.J., Hall, S., 2007. Associations of depression and anxiety with

gender, age, health-related quality of life and symptoms in primary care COPD
patients. Fam. Pract. 24, 217–223.

Conde Martel, A., Hemmersbach-Miller, M., Anía Lafuente, B.J., Sujanani Afonso, N.,
Serrano-Fuentes, M., 2013. Implicaciones DE los síntomas depresivos en los ancianos
hospitalizados por afección médica. Rev. Españ. Geriatría Gerontol. 48, 224–227.

Charan, J., Biswas, T., 2013. How to calculate sample size for different study designs
in medical research? Indian J. Psychol. Med. 35, 121–126.

Dal Bó, M.J., Silva, G., Machado, D., Silva, R., 2011. Prevalência DE sintomas de-
pressivos em pacientes internados em enfermarias DE clínica médica DE um
Hospital geral No Sul DE Santa Catarina. Rev. Bras. Clin. Med. 9, 264–268.

Evans, D.L., Charney, D.S., Lewis, L., Golden, R.N., Gorman, J.M., Krishnan, K.R., Ne-
meroff, C.B., Bremner, J.D., Carney, R.M., Coyne, J.C., Delong, M.R., Frasure-Smith,
N., Glassman, A.H., Gold, P.W., Grant, I., Gwyther, L., Ironson, G., Johnson, R.L.,
Kanner, A.M., Katon, W.J., Kaufmann, P.G., Keefe, F.J., Ketter, T., Laughren, T.P.,
Leserman, J., Lyketsos, C.G., McDonald, W.M., McEwen, B.S., Miller, A.H., Mus-
selman, D., O'Connor, C., Petitto, J.M., Pollock, B.G., Robinson, R.G., Roose, S.P.,
Rowland, J., Sheline, Y., Sheps, D.S., Simon, G., Spiegel, D., Stunkard, A., Sun-
derland, T., Tibbits Jr., P., Valvo, W.J., 2005. Mood disorders in the medically ill:
scientific review and recommendations. Biol. Psychiatry 58, 175–189.

Ferrando, L., Bobes, J., Gibert, J., Soto, M., Soto, O., 2005. Mini-International Neu-
ropsychiatric Interview (MINI). Versión en Español 5.0. Madrid: IAP.

Frazier, L., Yu, E., Sanner, J., Liu, F., Udtha, M., Cron, S., Coulter, S., Bogaev, R.C., 2012.
Gender Differences in self-reported symptoms of depression among patients
with acute coronary syndrome. Nurs. Res. Pract. 2012, ID 109251.

Freedland, K.E., Rich, M.W., Skala, J.A., Carney, R.M., Davila-Roman, V.G., Jaffe, A.S.,
2003. Prevalence of depression in hospitalized patients with congestive heart
failure. Psychosom. Med. 65, 119–128.

Gascón, M.R.P., Ribeiro, C.M., Bueno, L.Md.A., Benute, G.R.G., Lucia, M.C.S., Rivitti, E.
A., Festa Neto, C., 2012. Prevalence of depression and anxiety disorders in
hospitalized patients at the dermatology clinical ward of a university hospital.
An. Bras. Derm. 87, 403–407.

Guex, J.J., Avril, L., Enrici, E., Enriques, E., Lis, C., Taïeb, C., 2010. Quality of life im-
provement in Latin American patients suffering from chronic venous disorder
using a combination of Ruscus aculeatus and hesperidin methyl-chalcone and
ascorbic acid (quality study). Int. Psychogeriatr. 29, 525–532.

Helvik, A.S., Engedal, K., Krokstad, S., Stordal, E., Selbaek, G., 2012. A comparison of
depressive symptoms in elderly medical inpatients and the elderly in a popu-
lation-based health study (the Nord-Trondelag health study 3). Nord. J. Psy-
chiatry 66, 189–197.

Herrero, M.J., Blanch, J., Peri, J.M., De Pablo, J., Pintor, L., Bulbena, A., 2003. A vali-
dation study of the Hospital anxiety and depression scale (HADS) in a Spanish
population. Gen. Hosp. Psychiatry 25, 277–283.

Hosaka, T., Aoki, T., Watanabe, T., Okuyama, T., Kurosawa, H., 1999. Comorbidity of
depression among physically ill patients and its effect on the length of hospital
stay. Psychiatry Clin. Neurosci. 53, 491–495.

Katon, W., Ciechanowski, P., 2002. Impact of major depression on chronic medical
illness. J. Psychosom. Res. 53, 859–863.

Katon, W.J., 2011. Epidemiology and treatment of depression in patients with
chronic medical illness. Dialog. Clin. Neurosci. 13, 7–23.

Kessler, R.C., McGonagle, K.A., Swartz, M., Blazer, D.G., Nelson, C.B., 1993. Sex and
depression in the national Comorbidity survey: lifetime prevalence, chronicity
and recurrence. J. Affect. Disord. 29, 85–96.

Kok, R.M., Heeren, T.J., Hooijer, C., Dinkgreve, M.A., Rooijmans, H.G., 1995. Pre-
valence of depression in elderly medical inpatients. J. Affect. Disord. 33, 77–82.

Lesman-Leegte, I., Jaarsma, T., Sanderman, R., Linssen, G., van Veldhuisen, D.J., 2006.
Depressive symptoms are prominent among elderly hospitalised heart failure
patients. Eur. J. Heart Fail. 8, 634–640.

Lesman-Leegte, I., van Veldhuisen, D.J., Hillege, H.L., Moser, D., Sanderman, R.,
Jaarsma, T., 2009. Depressive symptoms and outcomes in patients with heart
failure: data from the COACH study. Eur. J. Heart Fail. 11, 1202–1207.

McCusker, J., Cole, M., Dufouil, C., Dendukuri, N., Latimer, E., Windholz, S., Elie, M.,
2005. The prevalence and correlates of major and minor depression in older
medical inpatients. J. Am. Geriatr. Soc. 53, 1344–1353.

Mendes-Chiloff, C.L., Ramos-Cerqueira, A.T., Lima, M.C., Torres, A.R., 2008. Depres-
sive symptoms among elderly inpatients of a Brazilian university hospital:
prevalence and associated factors. Int. Psychogeriatr. 20, 1028–1040.

Michopoulos, I., Douzenis, A., Gournellis, R., Christodoulou, C., Kalkavoura, C., Mi-
chalopoulou, P.G., Fineti, K., Liakakos, T., Kanellakopoulou, K., Lykouras, L., 2010.
Major depression in elderly medical inpatients in Greece, prevalence and
identification. Aging Clin. Exp. Res. 22, 148–151.

Musselman, D.L., Betan, E., Larsen, H., Phillips, L.S., 2003. Relationship of depression
to diabetes types 1 and 2: epidemiology, biology, and treatment. Biol. Psy-
chiatry 54, 317–329.

Olver, J.S., Hopwood, M.J., 2013. Depression and physical illness. Med. J. Aust. 199,
S9–S12.

Pakriev, S., Kovalev, J., Mozhaev, M., 2009. Prevalence of depression in a general
hospital in izhevsk, Russia. Nord. J. Psychiatry 63, 469–474.

Pelletier, R., Lavoie, K.L., Bacon, S.L., Thanassoulis, G., Khan, N.A., Pilote, L., 2014.
Depression and disease severity in patients with premature acute coronary
syndrome. Am. J. Med. 127 (87–93), e81–e82.

Qin, X., Wang, W., Jin, Q., Ai, L., Li, Y., Dong, G., Liu, L., Phillips, M.R., 2008. Prevalence
and rates of recognition of depressive disorders in internal medicine outpatient
departments of 23 general hospitals in Shenyang, China. J. Affect. Disord. 110,
46–54.

http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref1
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref1
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref1
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref1
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref1
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref1
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref2
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref2
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref2
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref2
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref3
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref3
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref3
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref3
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref4
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref4
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref4
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref5
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref5
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref5
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref6
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref6
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref6
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref6
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref7
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref7
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref7
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref7
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref8
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref8
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref8
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref9
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref9
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref9
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref9
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref10
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref11
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref11
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref11
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref12
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref12
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref12
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref12
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref13
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref13
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref13
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref13
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref13
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref14
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref14
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref14
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref14
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref14
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref15
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref15
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref15
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref15
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref15
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref16
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref16
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref16
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref16
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref17
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref17
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref17
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref17
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref18
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref18
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref18
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref19
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref19
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref19
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref20
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref20
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref20
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref20
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref21
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref21
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref21
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref22
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref22
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref22
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref22
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref23
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref23
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref23
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref23
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref25
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref25
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref25
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref25
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref26
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref26
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref26
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref26
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref27
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref27
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref27
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref27
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref27
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref28
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref28
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref28
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref28
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref29
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref29
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref29
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref30
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref30
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref30
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref31
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref31
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref31
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref31
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref32
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref32
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref32
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref32
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref32


A. Yanzón de la Torre et al. / Journal of Affective Disorders 197 (2016) 36–4242
Robinson, R.G., 2003. Poststroke depression: prevalence, diagnosis, treatment, and
disease progression. Biol. Psychiatry 54, 376–387.

Rodin, G., Voshart, K., 1986. Depression in the medically ill: an overview. Am. J.
Psychiatry 143, 696–705.

Stoner, S.C., Marken, P.A., Sommi, R.W., 1998. Psychiatric comorbidity and medical
illness. Med. Update Psychiatr. 3, 64–70.

Suzuki, T., Shiga, T., Kuwahara, K., Kobayashi, S., Suzuki, S., Nishimura, K., Suzuki, A.,
Omori, H., Mori, F., Ishigooka, J., Kasanuki, H., Hagiwara, N., 2011. Depression
and outcomes in hospitalized Japanese patients with cardiovascular disease:
prospective single-center observational study. Circ. J. 75, 2465–2473.

Unsar, S., Sut, N., 2010. Depression and health status in elderly hospitalized patients
with chronic illness. Arch. Gerontol. Geriatrics 50, 6–10.

Urtasun, M., Daray, F.M., Teti, G., Coppolillo, F., Herlax, G., Saba, G., Rubinstein, A.,
Araya, R., Irazola, V., 2016. Validation and calibration of the patient health
questionnaire (PHQ-9) in Argentina. Psychiatr. Res.
Vos, T., Barber, R.M., Bell, B., Bertozzi-Villa, A., Biryukov, S., Bolliger, I., Charlson, F.,

Davis, A., Degenhardt, L., Dicker, D., 2015. Global, regional, and national in-
cidence, prevalence, and years lived with disability for 301 acute and chronic
diseases and injuries in 188 countries, 1990–2013: systematic analysis for the
global burden of disease study 2013. Lancet 386, 743–800.

Zhang, J., Ye, M., Huang, H., Li, L., Yang, A., 2008. Depression of chronic medical
inpatients in China. Arch. Psychiatr. Nurs. 22, 39–49.

Zhong, B.L., Chen, H.H., Zhang, J.F., Xu, H.M., Zhou, C., Yang, F., Song, J., Tang, J., Xu, Y.,
Zhang, S., Zhang, Y., Zhou, L., 2010. Prevalence, correlates and recognition of
depression among inpatients of general hospitals in Wuhan, China. Gen. Hosp.
Psychiatry 32, 268–275.

Zigmond, A.S., Snaith, R.P., 1983. The Hospital anxiety and depression scale. Acta
Psychiatr. Scand. 67, 361–370.

http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref34
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref34
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref34
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref35
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref35
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref35
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref36
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref36
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref36
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref37
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref37
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref37
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref37
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref37
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref38
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref38
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref38
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref39
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref39
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref39
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref40
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref40
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref40
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref40
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref40
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref40
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref41
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref41
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref41
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref42
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref42
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref42
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref42
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref42
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref43
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref43
http://refhub.elsevier.com/S0165-0327(15)31272-6/sbref43

	Major depression in hospitalized Argentine general medical patients: Prevalence and risk factors
	Introduction
	Methods
	Study design
	Participants
	Assessment measures
	Statistical analyses

	Results
	Study population
	Factors associated with depression
	Association with medical illness-type
	Multivariate logistic regression analysis

	Discussion
	Study limitations

	Conclusions
	References




