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Objective We aimed to identify depressive symptom profiles that indicated the presence of depressive disorder and present optimal cut-
off sub-scores for depressive symptom profiles for detecting depressive disorder in elderly subjects with chronic physical diseases including
diabetes, chronic obstructive pulmonary disease/asthma, and coronary artery disease, using the Patient Health Questionnaire-9 (PHQ-9).

Methods Two hundred and thirty-one elderly patients with chronic physical diseases were recruited consecutively from a university-affil-

iated general hospital in South Korea.

Results  Greater severities of all 9 depressive symptoms in the PHQ-9 were presented in those with depressive disorder rather than those
without depressive disorder. A binary logistic regression modeling presented that little interest [adjusted odds ratio (aOR)=4.648, p<0.001],
reduced/increased sleep (aOR=3.269, p<0.001), psychomotor retardation/agitation (aOR=2.243, p=0.004), and concentration problem
(aOR=16.116, p<0.001) were independently associated with increased likelihood of having depressive disorder. Receiver operating charac-
teristics (ROC) curve analysis presented that the optimal cut-off value of score on the items for little interest, reduced/increased sleep, psy-
chomotor retardation/agitation and concentration problem (PHQ-9) for detecting depressive disorder was 4 with 61.9% of sensitivity and

91.5% of specificity [area under curve (AUC)=0.937, p<0.001].

Conclusion Our findings suggested that the diagnostic weighting of little interest, reduced/increased sleep, psychomotor retardation/
agitation, and concentration problem is needed to detect depressive disorder among the elderly patients with chronic physical diseases.

Psychiatry Investig 2017;14(3):306-313

Key Words Depressive disorder, Elderly, Chronic physical diseases, Patient health questionnaire-9.

INTRODUCTION

In medical populations, the continuum of depression can
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range from nonpathological sadness and grief to depressive
disorders specified in the Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition (DSM-5). The depressive disor-
ders specified in the DSM-5 include major depressive disorder
(MDD), dysthymia, premenstrual dysphoric disorder, depres-
sive disorder due to another medical condition, and other
specified depressive disorders.' Prevalence of major depres-
sive disorder, minor depressive disorder, and overall late-life
depression were 5.37%, 5.52%, and 10.89%, respectively in the
elderly population in a nationwide survey of South Korea.?



Geriatric patients with depression predominantly presented
with atypical clinical features and this often hampered the detec-
tion of depression. The age-specific manifestations of geriatric
depression are regarded as the important clinical concerns;
and its manifestations are characterized by hypochondriasis
and somatic preoccupation associated anxiety and insomnia
rather than typical features including melancholia/persistent
sadness.’ In addition, an epidemiological study showed that,
in patients with major cognitive disorder, the prevalence of
depressive disorder and major depressive disorder were 11-
51% and 15-20%, respectively. A theoretical speculation is that
geriatric depression is continuous with minor cognitive im-
pairment and major depressive disorder and can be regarded
as a prodromal state of major cognitive disorder.* A systemic
review and meta-analysis demonstrated that disability, be-
reavement, sleep disturbance, female gender and others are
identified as important risk factors for depressive disorder in
elderly community subjects.” Another review showed that bio-
logical factors are regarded as more important predictors for
development of geriatric depression.® Thus, chronic physical
diseases are regarded as possible risk factors for depressive
disorder.

The relationship between depressive disorder and physical
diseases can be bidirectional and complex. In selected medical
diseases, prevalence of major depressive disorder is as follows:
0-38% for cancer,® 9-28% for diabetes,” 17-27% for heart
disease,'” 20-50% for chronic obstructive pulmonary disease
(COPD)/asthma," 5-20% for HIV/AIDS," 14-19% for
stroke,” 20-55% for epilepsy,'* 40-60% for multiple sclerosis,"®
30-50% for Alzheimer’s disease,'® and 4-75% for Parkinson's
diseases."” A national health survey of 30,801 adults in the US
reported that the prevalence of depressive disorder among
adults with one, two, and three chronic physical diseases was
7.7%, 9.8%, and 12%, respectively, whereas the prevalence of
depressive disorder among adults without chronic physical dis-
eases was 4.7%. There is a positive relationship trend between
the number of chronic physical diseases and risk of depressive
disorder." In addition, co-incidence of depressive disorder and
chronic physical diseases can contribute to poor prognosis and
increased mortality.” Moreover, since medically ill patients of-
ten show fatigue, anorexia, weight loss, retardation, reduced
concentration, loss of interest, and desire to die independent
of co-morbid depression, evaluating the presence or absence
of depression might be complicated.'*** Hence, detection and
management of depressive disorder in the elderly patients with
chronic physical diseases can be an important clinical issue in
the realm of consultation-liason psychiatry or psychosomatic
medicine. In addition, depressive symptom profiles indicating
the presence of depressive disorder need to be identified to
efficiently detect depressive disorder in elderly patients with
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chronic physical diseases.”

As described elsewhere,” in the context of developing a
general hospital-based model for early detection of depressive
disorder among elderly patients with chronic medical disease,
we aimed to 1) present the prevalence of depressive disorders,
2) determine depressive symptom profiles that indicated the
presence of depressive disorders, and 3) present optimal cut-
off sub-scores for depressive symptom profiles for detecting
depressive disorder in elderly subjects with chronic physical
diseases including diabetes mellitus (DM), COPD/asthma,
and coronary artery disease (CAD).

METHODS

Study subjects and procedures

From September 2012 to February 2013, the study subjects
were consecutively recruited from among elderly outpatients
of the departments of endocrinology, pulmonology, and car-
diology in a university-affiliated general hospital in South Ko-
rea. The inclusion criteria of our study were as follows: 1) age
260 years and 2) diagnosis of DM (E10-E14), COPD/asthma
(J40-J47), or CAD (120-125), confirmed with the Internation-
al Classification of Diseases and Related Health Problems,
10th revision (ICD-10)* by specialists consisting of endocri-
nologist, pulmonologist, or cardiologist, respectively. The ex-
clusion criteria of our study were as follows: 1) prior history
or current episode of any psychiatric disorders, including in-
tellectual disability, schizophrenia, bipolar disorder, depressive
disorder, and others, 2) seizure and other neurological disor-
ders, 3) complications of cerebrovascular accidents, 4) severe
medical diseases that entirely hinder the study participation,
and 5) illiteracy. Study procedures consisted of self-question-
naires for sociodemographic and clinical characteristics and
semi-structured interview for detecting depressive disorder.
Our study was approved by the Institutional Review Board of
Soonchunhyang University Cheonan Hospital (receipt num-
ber: SCHCA_IRB_2012-57). All study subjects provided writ-
ten informed consent before the initiation of study initiation.
Although there were 292 eligible patients, 61 (20.9%) refused
to participate in our study. We recruited a final sample of 231
elderly patients with chronic physical diseases.

Sociodemographic and clinical characteristics

The data for age (years), gender, marriage (bereaved or di-
vorced; married), living status (living alone; living together),
educational attainment (below middle school education; above
high school education), occupation (unemployed; employed),
and family history of depressive disorder (present; absent)
were collected.
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Assessment tools

The Hamilton Depression Rating Scale (HAMD),” which
was initially developed to evaluate disease severity and consists
of 17 items in the context of semi-structured interview, was
used to detect depressive disorder and define severity classifi-
cation in the subjects. Yi et al.** formally translated the HAMD
into Korean and performed standardization of its Korean
version (internal consistency with Cronbach’s alpha=0.76; in-
terrater reliability with r=0.94 and p<0.001). In our study, the
HAMD was performed by a research coordinator, supervised
by a specialized psychiatrist about geriatric depression. Ac-
cording to the proposal of Zimmerman et al.,” the HAMD
cut-off value for identifying depressive disorder was 8. In ad-
dition, severity classifications were defined as follows: 0-7 for
no depression, 8-16 for mild depression, 17-23 for moderate
depression, and =24 for severe depression, respectively.

The Patient Health Questionnaire-9 (PHQ-9),% which is a
self-questionnaire consisting of 9 depressive symptoms in the
diagnostic criteria for major depressive disorder in the Diag-
nostic and Statistical Manual of Mental Disorders, 4th edition
(DSM-1V),” was used to evaluate the severity of each of de-
pressive symptoms. Park et al.”® formally translated the PHQ-9
into Korean and performed standardization of its Korean ver-
sion (internal consistency with Cronbachs alpha=0.81; test-re-
test reliability with r=0.89 and p<0.01). Further, the PHQ-9
has been proposed as a valuable tool for evaluating depressive
symptoms among elderly persons with medical illness in a pri-
mary health care setting. Therefore, we used the PHQ-9 to
identify symptom profiles indicating the presence of depres-
sive disorder.”

The Mini-Mental Status Examination (MMSE),* which is a
component of the Consortium to Establish a Registry for Al-
zheimer’s Disease (CERAD), was used to evaluate cognitive
function. Lee et al.*' formally translated the MMSE into Kore-
an and performed its standardization [internal consistency
with Cronbach’s alpha=0.92; validity with F (1, 287)=356.3 and
P<0.0001]. Score on the MMSE of <24 was defined as cogni-
tive impairment.

The Charlson Comorbidity Index (CCI)* was used to evalu-
ate severity of chronic physical diseases, including DM, COPD/
asthma, CAD, and other comorbid physical diseases. The CCI
was categorized into 0, 1, 2, and 3+ groups by adjusting the total
score on the rating from 1 to 6 in terms of 19 physical diseases.
The ICD-10 version of the CCI was standardized.

Statistical analysis

Sociodemographic and clinical characteristics (including,
severity of depressive symptoms) were compared between
the subjects with and without depressive disorder using in-
dependent t-test for continuous variables and X’ test for dis-
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crete variables. To adjust the potential effects of confounding
variables, analysis of covariance (ANCOVA) for continuous
variables and logistic regression analysis for discrete variables
were used. A binary logistic regression model was construct-
ed to identify depressive symptoms associated with increased
likelihood of depressive disorder, while adjusting for the po-
tential effects of confounding variables. Dependent variable
was defined as the presence or absence of depressive disorder,
whereas covariates were defined as the severity of nine depres-
sive symptoms (PHQ-9). In the model, goodness of fit to con-
trol interaction and forward selection method to avoid multi-
colinearity was used. The exploratory receiver operating
characteristics (ROC) curve analyses was used to determine
the optimal cut-off sub-score for depressive symptom profiles
(PHQ-9) that distinguished between the presence or absence
of depressive disorder. . As described elsewhere,** the ROC
curve analyses were developed from signal-detection theory.
To present the optimal cut-off value with appropriate false
positives and false negatives, the sensitivity/specificity pairs
for all possible threshold levels were considered. Significance
was set at p<0.01 (two-tailed) for all tests, for the purpose of
reducing the family wise error due to multiple comparisons.
All statistical analyses were performed using SPSS 21 for Win-
dows (SPSS Inc., Chicago, IL, USA).

RESULTS

Prevalence of depressive disorder and classification
of its severity

Forty-two subjects (18.2%) were found to have depressive
disorder, as they scored =8 on the HAMD.* The overall distri-
bution of the HAMD tended to be unimodal, positively
skewed (skewness=1.9) with 67.1% of the subjects scoring <5,
and leptokurtic (kurtosis=5.1) with 13.4% scoring 4. The mean
score on the HAMD was 4.3 (SD=4.3; range=0-27). Among
42 subjects with depressive disorder, 88.1% (n=37) were esti-
mated to mild depression, 9.5% (n=4) to moderate depression,
and 2.4% (n=1) to severe depression, respectively.

Comparison of baseline characteristics between the
subjects with and without depressive disorder

As shown in Table 1, the subjects with depressive disorder
were significantly higher proportion of women (x*=12.555,
p<0.0001) and living alone (X*=8.459, p=0.004) than those
without depressive disorder. In addition, although the statis-
tical values were not significant, those with depressive disor-
der tended to have higher proportion of bereaved or divorced
status (X*=3.923, p=0.048) and lower score on the MMSE
(t=-2.506, p=0.13). Thus, further statistical analyses were
performed with adjusting the effects of gender, marital status,



living status, and score on the MMSE. There were no signifi-
cant differences in age [F (1, 226)=0.893, p=0.346], employ-
ment [adjusted odds ratio (aOR)=0.870, p=0.737], education
(aOR=0.633, p=0.504), enrolled department (X*=1.253, p=
0.534), DM (aOR=0.434, p=0.036), COPD/asthma (aOR=
1.583, p=0.238), CAD (aOR=5.111, p=0.126), CCI (x*=0.877,
p=0.831), family history of depressive disorder (aOR=1.907,
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p=0.557), and cognitive impairment (aOR=0.732, p=0.536)
between those with and without depressive disorder.

Comparison of depressive symptom profiles between
the subjects with and without depressive disorder

As shown in Table 2, with adjusting the effects of gender,
marital status, living status, and score on MMSE, those with

Table 1. Baseline characteristics of the subjects with and without depressive disorder

Characteristics Total samples ~ Depression ~ No depression Statisti.cal Unadjusted Adjusted
(N=231) (N=42) (N=189) coefficient p value p value*

Age, mean (SD) years 73.1(5.7) 72.9 (5.5) 73.1(5.8) t=-0.203 0.839 0.374
Female, N (%) 108 (46.8) 30(71.4) 78 (41.3) X*=12.555 <0.0001 -
Bereaved or divorced, N (%) 171 (74.0) 26 (61.9) 145 (76.7) X>=3.923 0.048 -
Living alone, N (%) 33(14.3) 12 (28.6) 21(11.2) X?=8.459 0.004 -
Unemployed, N (%) 149 (64.5) 31(73.8) 118 (79.2) X=1.942 0.163 0.737
Below middle school education, N (%) 193 (83.5) 39 (92.9) 154 (81.5) X>=3.235 0.072 0.504
Enrolled department, N (%) X>=1.253 0.534 -

Endocrinology 89 (38.5) 13 (31.0) 76 (40.2)

Pulmonology 92 (39.8) 19 (45.2) 73 (38.6)

Cardiology 50 (21.6) 10 (23.8) 40 (212)
Diabetes mellitus, N (%) 7 (42.0) 13 (31.0) 84 (44.4) X*=2.568 0.109 0.036
COPD/asthma, N (%) 98 (42.4) 20 (47.6) 78 (41.3) X2=0.567 0.451 0.238
Congestive heart failure, N (%) 0 (34.6) 18 (42.9) 62(32.8) X°=1.534 0.216 0.126
CCL N (%) X*=0.877 0.831 -

One 70 (30.4) 15 (35.7) 55 (29.3)

Two 72 (31.3) 12 (28.6) 60 (31.9)

Three or more 87 (37.8) 15 (35.7) 73 (38.8)
Family history of depression, N (%) 12 (5.2) 1(2.4) 11 (5.8) X*=0.825 0.364 0.557
MMSE, mean (SD) 229 (4.3) 21.6 (4.4) 23.4(4.1) t=-2.506 0.013 -

Cognitive impairment, N (%) 74 (32.4) 15 (36.6) 59 (31.6) X*=0.389 0.533 0.536

*adjusted for the effects of gender, marital status, living status, and score on the MMSE. CCI: Charlson comorbidity index, COPD: chronic

obstructive pulmonary disease, MMSE: mini-mental status examination

Table 2. Score on the Patient Health Questionnaire-9 of the subjects with and with depressive disorder

Questionnaire items Total samples  Depression No depression Statisti.cal Unadjusted ~ Adjusted

(N=231) (N=42) (N=189) coefficient p value p value*

Depressed mood, mean (SD) 0.6 (0.8) 1.2 (1.0) 0.4 (0.7) t=6.128 <0.0001 <0.0001
Little interest, mean (SD) 0.4 (0.7) 1.1(0.9) 0.3(0.5) t=6.130 <0.0001 <0.0001
Reduced/increased sleep, mean (SD) 0.8 (1.0) 1.8(1.1) 0.6 (0.8) t=6.954 <0.0001 <0.0001
Reduced/increased appetite, mean (SD) 0.7 (0.9) 6(1.1) 0.5(0.8) t=6.690 <0.0001 <0.0001
Psychomotor retardation/agitation, mean (SD) 0.4 (0.8) 2(1.0) 0.3(0.7) t=5.827 <0.0001 <0.0001
Feeling tired, mean (SD) 0.2 (0.5) .7 (0.8) .1(0.3) t=4.338 <0.0001 <0.0001
Guilty feeling, mean (SD) 02 (0.6) 7(0.9) 0.1(0.4) t=3.586 <0.0001 <0.0001
Concentration problem, mean (SD) 0.2 (0.5) .6 (0.8) 0.1(0.3) t=4.300 <0.0001 <0.0001
Suicidal ideation, mean (SD) 02 (0.4) 0.5 (0.6) 0.1(0.3) t=3.857 <0.0001 <0.0001
Total score, mean (SD) 3.8(3.9) 9.5 (4.4) 2.5 (2.4) t=9.928 <0.0001 <0.0001

*adjusted for the effects of gender, marital status, living status, and score on the MMSE. MMSE: mini-mental status examination
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Table 3. Binary logistic regression model to identify the depressive symptom profiles indicating depressive disordert

Depressive symptom B Standard error Wald  Adjusted p value*  Adjusted OR* 95% CI
Little interest 1.536 0.422 13.248 <0.001 4.648 2.032-10.631
Reduced/increased sleep 1.185 0.289 16.828 <0.001 3.269 1.856-5.757
Psychomotor retardation/agitation 0.808 0.283 8.155 0.004 2.243 1.288-3.906
Concentration problem 2.780 0.723 14.803 <0.001 16.116 3.911-66.414

*adjusted for the effects of gender, marital status, living status, and score on the MMSE, Tdepressive mood, reduced/increased appetite, feeling
tired, guilty feeling, and suicidal ideation were not included in the binary logistic regression model. CI: confidence interval, OR: odds ratio

Sensitivity

0.4 -

0.2 A

0.0 ' '
00 02 04 06 08 10

1-specificity

Figure 1. Receiver operating characteristics (ROC) curves for to-
tal score on the four items* of the PHQ-9 in detecting depressive
disorder. *consisted of the items for the little interest, reduced/in-
creased sleep, psychomotor retardation/agitation and concentra-
tion problem. PHQ-9: Patient Health Questionnaire-9.

depressive disorder had greater scores on all the depressive
symptoms (PHQ-9), consisting of depressive mood [F (1,
226)=37.786, p<0.0001], little interest [F (1, 226)=64.540,
p<0.0001], reduced/increased sleep [F (1, 226)=52.833, p<
0.0001], reduced/increased appetite [F (1, 226)=55.267, p<
0.0001], psychomotor retardation/agitation [F (1, 226)=44.259,
p<0.0001], feeling tired [F (1, 226)=44.652, p<0.0001], guilty
feeling [F (1, 226)=32.718, p<0.0001], concentration problem
[F (1, 226)=74.506, p<0.0001], and suicidal ideation [F (1,
226)=22.632, p<0.0001], than those without depressive disor-
der. In addition, those with depressive disorder had higher to-
tal score on the PHQ-9 [F (1, 226)=323.540, p<0.0001] than
those without depressive disorder.

Binary logistic regression model to identify the
depressive symptom profiles indicating depressive
disorder

As shown in Table 3, binary logistic regression modeling
was fitted to identify depressive symptom profiles indicating
the presence of depressive disorder. The Hosmer-Lemeshow
goodness-of-fit test (x*=1.338, df=8, and p=0.995) confirmed
the acceptability of the binary logistic regression modeling.
After adjusting for the effects of gender, marital status, living
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status, and MMSE score, the final model explained 68.1%
(Nagelkerke R?) of the variability of depressive disorder and
showed that little interest (aOR=4.648, p<0.0001), reduced/in-
creased sleep (aOR=3.269, p<0.0001), psychomotor retarda-
tion/agitation (aOR=2.243, p=0.004), and concentration prob-
lem (aOR=16.116, p<0.0001) were independently associated
with increased likelihood of presence of depressive disorder.

ROC curve analysis for score on the several items of
the PHQ-9 to detect depressive disorder

As shown in Figure 1, the optimal cut-off values of scores
for the items of little interest, reduced/increased sleep, psycho-
motor retardation/agitation and concentration problem (PHQ-
9) for detecting the presence of depressive disorder was four
with a sensitivity value of 61.9% and a specificity value of
91.5% [area under curve (AUC)=0.937, p<0.0001].

DISCUSSION

In summary, among 231 elderly subjects with chronic physi-
cal diseases (DM, COPD/asthma, and CAD), 18.2% were es-
timated as depressive disorder with =8 score on the HAMD.
With adjusting the effects of gender, marital status, living sta-
tus, and score on the MMSE, those with depressive disorder
presented higher scores on all the items of the PHQ-9 than
those without depressive disorder; and binary logistic regres-
sion modeling showed that little interest, reduced/increased
sleep, psychomotor retardation/agitation, and concentration
problem were independently associated with the depressive
disorder. ROC curve analysis results indicated that the optimal
cut-off value of the 4 items (little interest, reduced/increased
sleep, psychomotor retardation/agitation, and concentration
problem; PHQ-9) was 4 with 61.9% of sensitivity and 91.5%
of specificity.

As mentioned earlier, the prevalence of major depressive
disorder in medical diseases is reported as follows: 9-28% for
diabetes,’ 17-27% for heart disease,' and 20-50% for chron-
ic obstructive pulmonary disease (COPD)/asthma."’ Hence,
the 18.2% prevalence of depressive disorder (=8 score on the
HAMD) in our study was partly consistent with previous
findings, but regarded as a relative low level. Since the HAMD



was developed before establishment of the DSM diagnostic
construct for depressive disorders, it differs from the DSM
approach and is characterized by favoring the association with
somatic presentations including the insomnia, psychomotor
retardation, loss of appetite, loss of energy, loss of weight, and
loss of libido.”® The HAMD might be an adequate assessment
tool for the evaluation of hypochondriasis, somatic concern,
and other age-specific manifestations of geriatric depression.
However, the time needed to complete the assessment tools
and the complexity of questions can influence the acceptabil-
ity of depression screening.* Screening for depression might
be hampered by the application of the HAMD, which is a long
semi-structured interview; taking 15 to 20 minutes.” In ad-
dition, in diabetic patients, female gender, lack of social sup-
port, younger age, low socioeconomic status, occurrence of
late complications, poor glycemic control, and hypoglycemia
are regarded as the risk factors for depression.”® In patients
with cardiovascular disease, anxiety and quality of life overlap
with depression and are regarded as the predictors for poor
outcome.” In asthma patients, dyspnea and sleep problems
are significantly associated with depression.* Hence, the rela-
tively low prevalence of depressive disorder in our study, was
attributable to the conditions that are unique to elderly pa-
tients; moreover, the effects of other sociodemographic vari-
ables including socioeconomic status were not adjusted. In
addition, although the CCI was used, specific clinical trajec-
tories and outcomes of comorbid physical diseases were not
considered in our study.

Significantly greater proportion of women who were living
alone and tendency towards greater proportion among be-
reaved or divorced in the subjects with depressive disorder
were consistent with previous findings. A systemic review and
meta-analysis indicated that bereavement, sleep problems, dis-
ability, prior depression, and female gender can be regarded as
the risk factors for depressive disorder among the elderly sub-
jects.® In addition, there is a trend towards lower score on the
MMSE, among elderly subjects with depressive disorder. The
trend is partly consistent with the speculations that cognitive
impairment is often coupled with geriatric depression and de-
pression might be a prodromal state of major cognitive disor-
der in the elderly subjects."

Greater scores on all the 9 depressive symptoms of the
PHQ-9 were presented in those with depressive disorder. In
addition, the 4 depressive symptoms consisting of little inter-
est, reduced/increased sleep, psychomotor retardation/agita-
tion, and concentration problem were identified as indepen-
dent covariates for the presence of depressive disorder in the
binary logistic regression modeling. A study on symptom pro-
files of late-life depression showed that psychomotor change
is associated with the vascular and degenerative indicators,
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concentration disturbance is associated with the degenerative
indicator, and little interest and sleep disturbance are associ-
ated with the inflammatory indicator, respectively.”” Hence,
the 4 depressive symptoms can correspond to the character-
ized features of geriatric depression, which might reflect the
predominant underlying pathogenic mechanism. Our find-
ings are consistent with age-specific symptom preponderance
of geriatric depression (hypochondriasis and somatic con-
cerns rather than melancholia and anhedonia),” and provide
the clinical implications for detecting depressive disorder
among the elderly patients with chronic physical diseases.
Hence, it is speculated that diagnostic weightings of the 4 de-
pressive symptoms are needed in the detection of depressive
disorder among elderly subjects with chronic physical diseases
(DM, COPD/asthma, and CAD). A ROC curve analysis iden-
tified the optimal cut-off value of score on the 4 depressive
symptoms to detect depressive disorder was 4 with 61.9% of
sensitivity and 91.5% of specificity. Four of the score on the 4
depressive symptoms of the PHQ-9 can have limitation of
relatively high rate of false-positive rather than false-negative,
and mask the depressive conditions from presence of 4 symp-
toms for 2 to 3 day to presence of 2 symptoms for nearly ev-
ery day in the period of 2 weeks.

There were several limitations to our study. Firstly, the spe-
cific clinical characteristics of DM, COPD/asthma, and CAD
were not considered, although the comorbid medical diseas-
es were evaluated with the CCIL. Secondly, acceptability of the
HAMD to detect depressive disorder can be limited, since the
HAMD requires considerable time to complete the assessment
tools and its questions can be relatively complex. Thirdly, more
elaborated assessment tools for cognitive domains were not
used, although the MMSE was used to evaluate cognitive func-
tions in our study. Fourthly, assessment tools covering anxiety,
quality of life, economic factors, and other various variables
were not used in our study. Thus, considering the depressive
disorder among the elderly patients with chronic physical dis-
eases, further discussion about various psychopathology and
psychosocial factors were limited. Finally, since the HAMD
has included several items for somatic symptoms, using it to
evaluate depressive symptoms in medically ill patients is con-
troversial.*** In addition, there has been a proposal that the
Geriatric Depression Scale (GDS) could be more useful than
HAMD to detect depressive disorder in this population.*
However, Koenig and Kuchibhatla* presented that among 502
hospitalized medically ill elderly patients with depression, the
HAMD score predicted several clinical indicators including
the number of days spent in hospital in the past year, the num-
ber of days spent in hospital and as an inpatient (hospital and
nursing home) in past three months, and the frequency of
outpatient medical visits in the past three months.
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Despite these limitations, our study was strengthened by
proposing the diagnostic weightings of little interest, reduced/
increased sleep, psychomotor retardation/agitation, and con-
centration problem in the detection of depressive disorder
among the elderly patients with chronic physical diseases (DM,
COPD/asthma, and CAD). In addition, these findings sug-
gested a sophisticated subscale of the PHQ-9 to detect depres-
sive disorder among the elderly patients with chronic physical
diseases, with 4 of cut-off value. Since there is a potential for
the false-positive rather than false-negative in the use of our
subscale in the PHQ-9, the exclusion procedures including the
necessity of melancholia or anhedonia can be additionally
elaborated in detecting depressive disorder among the elderly
patients with chronic physical diseases.
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