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Abstract
Background: Although the clinical effectiveness of community hospital-based postacute care (PAC) services has been shown, little was known
regarding the impact of depression on the clinical outcomes of older patients receiving PAC services in Taiwan.
Methods: From January 2009 to August 2010, patients aged 65 years and older referred from tertiary medical centers or acute wards of
community hospitals to PAC units were invited for study. All patients received the 4-week Comprehensive Geriatric Assessment-based inter-
vention program in the PAC units. The functional assessment was composed of Geriatric Depression ScaleeShort Form (GDS), Mini-Mental
Status Examination, Barthel Index, Instrumental Activities of Daily Living, and Braden Score.
Results: Among the 401 participants (mean age, 82.0 years; 95.5% males), 66 (16.5%) patients were depressed at PAC unit admission. Depressed
patients had significantly lower Barthel Index (38.1 � 2.4 vs. 47.6 � 1.2, p ¼ 0.002) and Braden Score (17.7 � 0.3 vs. 18.8 � 0.2, p ¼ 0.004)
than nondepressed patients. Improvement was noted on all measures of functional outcome among patients receiving PAC services. Furthermore,
GDS was significantly improved in depressed patients (from 6.4 � 0.2 to 2.8 � 0.2 in depressed patients vs. from 1.6 � 0.1 to 0.9 � 0.1 in
nondepressed patients, p < 0.001).
Conclusion: Depression was common when patients were newly admitted to PAC services, which was highly associated with poorer physical
function. Improvement in physical function and depressive symptoms among all patients after PAC service was found, and the presence of
depressive symptoms at PAC admission did not predict any adverse outcome of PAC services.
Copyright � 2013 Elsevier Taiwan LLC and the Chinese Medical Association. All rights reserved.
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1. Introduction

Population aging has become a global phenomenon,
affecting both developing and developed countries, and
Taiwan is no exception. Taiwan became an aging country
(people aged over 65 years exceed 7% of the total population)
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in 1993 and is estimated to become an aged country (per-
centage of elderly people exceeds 14% of the total population)
in 2017, which makes Taiwan the fastest aging country in the
world.1,2 When people get older, they tend to become frail and
suffer from multiple comorbid chronic conditions and dis-
abilities.3 Therefore, a wide range of services are needed for
the multiple complex needs of older patients to promote
functional recovery and physical independence, and to reduce
hospital readmissions, premature long-term care facility
placement, and mortality.

Intermediate care, interchangeable with postacute care
(PAC), was introduced in England to support timely discharge.4

The aim of PAC services is to improve functional indepen-
dence and facilitate timely and safe transition from hospital to
home, which should be delivered to patients without delay.5

PAC services can be provided in a variety of settings,
including community hospitals (CHs), nursing homes, resi-
dential care, day programs, and home-based care. Among all
service models, the CH-based PAC service is cost-effective,6

and is valued for its location, homelike environment, quiet
and calm atmosphere, comfortable accommodation, encour-
agement of social interaction, and kind attitude of the pro-
fessional care staff.7 It has been reported that CH-based PAC
services provide greater functional recovery than district
general hospitals with similar cost-effectiveness.8 In addition,
CH-based PAC services also significantly reduced acute hos-
pital readmissions without an increase in mortality or stays in
institutions.9 In Taiwan, CH-based PAC services have been
developed, with their clinical effectiveness clearly shown,10

and more characteristically, the functional improvement of
PAC services significantly reduced 12-month mortality.11

A Canadian study revealed that major depression has
become a common problem among elderly medical inpatients,
with a prevalence of 14.2e44.5%.12 In Taiwan, depression is
the leading geriatric psychiatric problem, and its prevalence
significantly increases with age.13 The prevalence of major
depressive disorders was 1e4% among people aged 65 years
and older,14 and it is twice as high in people older than 85
years than in those who are 70 years old.15 In addition,
depressed medical patients more often presented with a higher
burden of disease-specific symptoms than nondepressed pa-
tients.16 A number of studies have revealed that depression is
associated with physical dependence, functional disabilities,
poor treatment adherence, and poor rehabilitation outcomes in
different settings.16e18 Moreover, the presence of depressive
symptoms was associated with higher risk of in-hospital
deaths and being transferred to step-down facilities for reha-
bilitation.19 Furthermore, depressive symptoms are associated
with poorer rehabilitation outcomes in older patients with hip
fracture or stroke participating in PAC programs.17,20 An
explanation for this is that the comorbid depressive symptoms
may reflect a condition of frailty and an increase in physical
burden.17 However, the adverse impact of depressive symp-
toms on PAC services was not universally observed.21

Although the clinical effectiveness of CH-based PAC ser-
vices has been shown in Taiwan, little is known about the
impact of depressive symptoms on the clinical outcomes of
PAC services. The main purpose of this study was to evaluate
the impact of depressive symptoms on clinical outcomes of
PAC services among older patients admitted to PAC units in
Taiwan.

2. Methods
2.1. Participants and program
All patients aged 65 years and older admitted to the PAC
units in five CHs in Taiwan were enrolled for the study. These
PAC units provided homelike environments that were staffed
as CHs. All patients, inclusive of those referred from tertiary
medical centers and acute wards of CHs, were cared for by
interdisciplinary geriatric teams that had received universal
training programs conducted by the Center for Geriatrics and
Gerontology of Taipei Veterans General Hospital (Taipei,
Taiwan). The inclusion/noninclusion criteria and the compre-
hensive geriatric assessment (CGA)-based intervention pro-
gram have been reported previously.11 A psychiatrist was
consulted to evaluate the depressive symptoms. If the patients
met the diagnosis of major depressive disorder as determined
by the Structured Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders, Fourth edition22 or if
they needed pharmacological treatment, they would be
excluded. In our study, management of depressive symptoms
was done primarily by nonpharmacological interventions, such
as physical activities, counseling, and cognitiveebehavioral
therapy. The research was conducted in accordance with the
Declaration of Helsinki and approved by the Institutional
Review Board of Taipei Veterans General Hospital and
Kaohsiung Veterans General Hospital (Kaohsiung, Taiwan).
Written informed consent was obtained from all participants
after they had been provided with an adequate understanding
of the study.
2.2. Outcome measurements
In this study, depressive symptoms were assessed by
Geriatric Depression ScaledShort Form (GDS).23 All patients
with GDS score of �5 at PAC unit admission were categorized
as the depressed group, and those scoring < 5 were placed in
the nondepressed group.24 Cognitive function was evaluated
with the Mini-Mental State Examination (MMSE) in this
study.25 Activities of daily living were evaluated by the
Barthel Index (BI),26 and the instrumental activities of daily
living (IADL) were evaluated using the LawtoneBrody
Instrumental Activities of Daily Living scale.27 The Braden
Scale (BS) was used to evaluate the risk of developing pres-
sure ulcers.28
2.3. Data analysis
Continuous variables are expressed as mean � standard
error, and categorical data are expressed as percentages.
Comparisons between continuous variables were done using
Student t test or ManneWhitney U test, whereas comparisons



Table 2

Comparison the postacute care outcomes between depressed and nondepressed

patients.

Variablea Regression

coefficient

Standard

error

t p

GDS

Intercept 2.8

Group 1 vs. Group 0 4.8 0.2 24.6 <0.001*

Visit 1 vs. Visit 0 �0.7 0.1 �6.3 <0.001*

Interaction of Visit 1 and Group �2.9 0.3 �10.6 <0.001*

MMSE

Intercept 25.6

Group 1 vs. Group 0 �0.5 1.0 �0.5 0.621

Visit 1 vs. Visit 0 2.1 0.6 3.8 <0.001*

Interaction of Visit 1 and Group �0.2 1.4 �0.1 0.893

BI

Intercept 12.8

Group 1 vs. Group 0 �9.1 3.1 �3.0 0.003*

Visit 1 vs. Visit 0 21.0 1.8 12.0 <0.001*

Interaction of Visit 1 and Group 3.8 4.3 0.9 0.374

IADL

Intercept 0.6

Group 1 vs. Group 0 �0.3 0.3 �1.3 0.183

Visit 1 vs. Visit 0 1.1 0.1 8.0 <0.001*

Interaction of Visit 1 and Group �0.1 0.4 �0.3 0.743

BS

Intercept 16.1

Group 1 vs. Group 0 �1.0 0.3 �3.0 0.003*

Visit 1 vs. Visit 0 1.9 0.2 9.5 <0.001*

Interaction of Visit 1 and Group 0.6 0.5 1.3 0.199

*p < 0.05. Generalized Estimating Equations (GEE) model was adjusted for

baseline age and education.

BI ¼ Barthel Index; BS ¼ Braden Scale; GDS ¼ Geriatric Depression

ScaledShort Form; IADL ¼ Instrumental Activities of Daily Living scale;

MMSE ¼ Mini-Mental State Examination.
a Group 1, for the depressive group; 0, for the nondepressive group. Visit 0,

for the baseline; 1 for the 4th week. Intercept, baseline score of the non-

depressive group. Group 1 vs. Group 0, difference between depressive and

nondepressive groups at baseline. Visit 1 vs. Visit 0, change between visit

0 and visit 1 in nondepressive group. Interaction of Visit 1 and Group,

difference between depressive and nondepressive groups in change Visit

0 � Visit 1. The change in the depressive group is given by the change in the

nondepressive group plus the interaction term.
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between categorical data were done using the Chi-square test
or Fisher’s exact test where appropriate. Comparisons of the
change in functional status between depressed and nonde-
pressed patients prior to and after receiving PAC services were
analyzed using the Generalized Estimating Equations.29

Generalized Estimating Equations models were adjusted for
baseline age and education. All statistical analyses were
performed using a commercial software (SPSS version 17.0
for Mac; SPSS, Inc., Chicago, IL, USA). A two-tailed
p value < 0.05 was considered statistically significant.

3. Results

From January of 2009 to August of 2010, 537 patients
admitted to the PAC units of five CHs in Taiwan were enrolled
in this study after an initial evaluation using inclusion and
noninclusion criteria. Twenty-one patients were excluded
because of the diagnosis of major depression and treated with
antidepressants. Among the remaining 516 patients, 115 were
excluded for further analysis: 58 patients with unplanned
immediate discharge, 28 with immediate acute ward read-
missions, and 29 with incomplete data. The remaining 401
patients (mean age: 82.0 � 0.2 years, 95.5% males) were
recruited for the study. Among these 401 patients, 66 in-
dividuals (16.5%) were considered to be depressed, and
depressed patients were more likely to have lower BI
(38.1 � 2.4 vs. 47.6 � 1.2, p ¼ 0.002) and BS (17.7 � 0.3 vs.
18.8 � 0.2, p ¼ 0.004) compared with nondepressed partici-
pants (Table 1) at PAC unit admissions. After 4 weeks of
CGA-based interdisciplinary treatment, all patients demon-
strated significant functional improvement in all dimensions,
including GDS, MMSE, BI, IADL, and BS while controlling
for baseline age and education (Table 2; Figs. 1e5). However,
depressed patients had greater improvement in GDS scores
than nondepressed patients, and 82% (54/66) of depressed
patients became nondepressed after PAC services. Moreover,
comparisons of the functional gains in MMSE, BI, IADL, and
BS were not different between depressed and nondepressed
patients (Table 2; Figs. 1e5).
Table 1

Baseline characteristics of patients (n ¼ 401).

Nondepressed group

(n ¼ 335)

Depressed group

(n ¼ 66)

p

Age (y) 82.2 � 0.3 81.2 � 0.5 0.166

Education (y) 3.0 � 0.1 2.9 � 0.2 0.573

Male (%) 322 (96.1) 61 (92.4) 0.194

GDS 1.6 � 0.1 6.4 � 0.2 <0.001*

MMSE 18.4 � 0.4 18.0 � 0.8 0.637

BI 47.6 � 1.2 38.1 � 2.4 0.002*

IADL 1.6 � 0.1 1.2 � 0.2 0.087

BS 18.8 � 0.2 17.7 � 0.3 0.004*

Data are presented as mean � SD.

*p < 0.05.

BI ¼ Barthel Index; BS ¼ Braden Scale; GDS ¼ Geriatric Depression Sca-

ledShort Form; IADL ¼ Instrumental Activities of Daily Living scale;

MMSE ¼ Mini-Mental State Examination.
4. Discussion

In this study, the presence of depressive symptoms was
significantly associated with poorer physical function.
Although the depressed patients had statistically lower BS
scores at admission, both the depressed and nondepressed
groups had higher BS scores (above 16 points), which in-
dicates a lower risk of pressure sore,28 and therefore, no sig-
nificant difference in the clinical risk of pressure sore between
the groups was noted. After CGA-based interdisciplinary
geriatric services in PAC units, improvement of function was
clearly shown in all dimensions among all patients with or
without depression. Furthermore, depressive symptoms were
significantly improved by PAC services in the depressed
group, and functional recovery in other dimensions did not
differ between depressed and nondepressed patients. The re-
sults of this study imply that CGA-based interdisciplinary care
in PAC units can significantly promote functional recovery in
all dimensions regardless of the presence of depressive



Fig. 1. Changes of GDS scores with PAC service in depressed and nonde-

pressed groups. Total score (mean � standard error) is presented for the

nondepressed group (black bar) and the depressed group (gray bar). *p < 0.05

indicates significant differences at baseline between depressed and nonde-

pressed groups. **p < 0.05 indicates significant differences in change at 4-

week service (compared to baseline) between depressive and nondepressive

groups. GDS ¼ Geriatric Depression ScaledShort Form; PAC ¼ postacute

care.

Fig. 3. Changes of BI scores during PAC services among depressed and

nondepressed groups. The total score (mean � standard error) is presented for

the nondepressed group (black bar) and the depressed group (gray bar).

*p < 0.05 indicates significant differences at baseline between depressed and

nondepressed groups. BI ¼ Barthel Index; PAC ¼ postacute care.
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symptoms, and depressive symptoms in this setting can be
successfully managed. Therefore, the presence of depressive
symptoms at PAC admission did not predict the adverse
outcome of PAC services.

The prevalence of depressive symptoms in PAC units in
England was 38%30 and was 27.8% in nursing homes in the
United States,21 which were higher than that in this study.
The relatively lower prevalence of depression in this study
(16.5 %) may be caused by the potential nonparticipation of
patients with severe depression or the suppression of expres-
sion about depressive mood in traditional Chinese culture.31

Although a reciprocal relationship between depression and
Fig. 2. Changes of MMSE scores during PAC services among depressed and

nondepressed groups. The total score (mean � standard error) is presented for

the nondepressed group (black bar) and the depressive group (gray bar).

MMSE ¼ Mini-Mental State Examination; PAC ¼ postacute care.
physical disability in older people has been shown, disability
and depressive symptoms can eventually be mutually rein-
forcing over time.32 A large-scale prospective study enrolling
17,593 older adults from 11 European countries has shown
that depressive symptoms were improved along with the
improvement of physical activities.33 The results of this study
were compatible with those of the above-mentioned studies, in
that the presence of depressive symptoms was associated with
poorer physical function at PAC unit admission. Nevertheless,
this study showed that physical, mental function, and depres-
sive symptoms can be improved mutually among patients with
and without depression during PAC services.

Although depression has been recognized as a predictive
factor for poorer clinical outcomes, this study clearly showed
Fig. 4. Changes in IADL scores during PAC services among depressed and

nondepressed groups. The total score (mean � standard error) is presented for

the nondepressed group (black bar) and the depressed group (gray bar).

IADL ¼ Instrumental Activities of Daily Living; PAC ¼ postacute care.



Fig. 5. Changes of BS scores during PAC services among depressed and

nondepressed groups. The total score (mean � standard error) is presented for

the nondepressed group (black bar) and the depressed group (gray bar).

*p < 0.05 indicates significant differences at baseline between depressed and

nondepressed groups. BS ¼ Braden Scale; PAC ¼ postacute care.
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that depressive symptoms at PAC unit admission may not
hinder the functional improvement, and that depressive
symptoms per se can be successfully treated by CGA-based
interdisciplinary interventions. Therefore, it is worth
screening for and actively treating depressive symptoms in
PAC units. An association between rehabilitation outcome and
mood status has been reported, whereas depression adversely
influenced rehabilitation goal attainment.17,19,20 It is possible
that depressive symptoms exert a direct impact on functionary
recovery through inability, less efficiency, or loss of motiva-
tion to participate in rehabilitation programs, or medical or
nursing management.16,18,34 Nevertheless, the negative impact
of depression may be overcome by CGA-based interdisci-
plinary intervention from results of this study. Staff with
sufficient knowledge of depression recognition is of great
importance, and PAC services that encourage patients to
actively participate in all treatment programs also reduce their
depressive symptoms. Moreover, the depression symptoms of
patients receiving PAC services may be caused by the
depressogenic effects of physical disabilities of medical ill-
nesses, so the PAC services promoting function recovery also
help to reduce depressive symptoms. There is ample evidence
suggesting that chronic medical condition-related disabilities
may result in the onset and chronicity of depressive symp-
toms.35,36 Late-life depression may be partly attributable to
functional limitations caused by physical diseases, especially
if these limitations have reduced the individual’s ability to
engage in usual social activities and contacts.35,36 Because the
CH-based PAC services aim to promote functional indepen-
dence,9,11 better functional recovery may also reverse the
depressogenic effects related to the physical limitations caused
by medical conditions.

There are several limitations of this study. First, because
this study was not a randomized controlled trial, it is not clear
whether the depressive symptoms would have improved by
themselves 4 weeks after the patients had been referred to the
CHs. Furthermore, the participants may have a stronger
motivation to make use of PAC services and, therefore, the
benefits of PAC services in functional recovery may be
somewhat overestimated owing to the potential nonparticipa-
tion of patients with severe depression. However, because of
the proven clinical effectiveness of PAC services, it is difficult
to conduct randomized controlled trials for ethical consider-
ations. Second, it is plausible that patients with severe
depression may have refused to participate in the study, so the
impact of CH-based PAC services on severe depression re-
mains to be determined. Third, selection bias cannot be ruled
out, not only because those patients with more severe
depressive symptoms may not have participated in this study,
but also because there were 28 patients excluded from this
study due to immediate acute ward readmission. Those 28
patients might not have responded to the PAC care so favor-
ably as the 401 study participants did. Fourth, our study
enrolled mostly male Chinese patients (95.5% male). Female
patients may respond differently to PAC treatment, and gen-
eralizations of our findings to other populations should not be
made. Finally, our study did not enroll patients who met the
inclusion criteria but chose not to participate in the PAC
program, and further compared the difference between pa-
tients under PAC services and those who were not. Therefore,
we could not exclude the possibility that the improvement of
our assessments may be attributed to the natural course of the
illness itself. Future studies are necessary to explore this issue.

In conclusion, the presence of depressive symptoms is
common at admission to PAC units and associated with poorer
functional status. CH-based PAC services significantly pro-
mote functional recovery regardless of depressive symptoms,
and depressive symptoms per se can be successfully managed
by the CGA-based interdisciplinary care in PAC units.
Because the depressive symptoms have no adverse impact on
the effectiveness of PAC service, patients with depressive
symptoms should not necessarily be excluded from such
service.
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