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Background: To estimate the effectiveness of commonly used depression scales and develop an im-
proved strategy for depression screening among Chinese elderly patients for non-psychiatric geriatri-
cians.

Methods: A cross-sectional study of 458 elderly inpatients aged over 65 years was conducted in a Beijing
geriatric ward. Whooley questions, Zung Self-rating Depression Scale (SDS), and Geriatric Depression
Scale-15 (GDS-15) were performed by trained geriatricians. Diagnosis of depressive disorders was made
following Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-5) criteria. We calculated the
area under the curve (AUC), sensitivity, specificity, positive and negative predictive value (PPV, NPV) of
three depression scales when implemented alone, and in combination.

Results: The GDS-15 common cutoff point was 5, with an AUC of 0.645, sensitivity of 77.5%, specificity
of 64.4%, and PPV of 83.2%. Zung SDS yielded an AUC of 0.660, with a sensitivity of 63.7%, specificity of
68.9%, and PPV of 82.3% at the standard cutoff index of 50. At least one positive answer to Whooley
questions achieved an AUC of 0.611, a sensitivity of 57.8%, specificity of 64.4%, and PPV of 78.7%. The
two-step approach of Whooley questions and GDS-15 showed better performance than another ap-
proach of Whooley questions and Zung SDS, by comparing the AUC (0.672 vs. 0.642).

Conclusions: GDS-15 is a routine tool for screening depression among Chinese elderly inpatients. A
two-step approach using Whooley questions and GDS-15 can improve the recognition of depressed
patients for non-psychiatric geriatricians.

Copyright © 2021, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

Depression is a well-recognized geriatric syndrome, particularly
among elderly adults with chronic illnesses and cognitive impair-
ment. With the rapid aging of the Chinese population, depression is
an increasingly common public mental health problem. A meta-
analysis including Chinese older community-dwellers reported a
pooled prevalence of 23.6%.2 The prevalence of depression is re-
ported to be even higher among Chinese elderly inpatients, ranging
from 31.07% to 43.16%.> In addition to its high prevalence, depres-
sion is associated with various health-related outcomes, including
falls (odds ratio [OR] = 1.967, 95% confidence interval [CI]: 1.451—
2.667), tumor (OR = 2.163, 95% Cl: 1.349-3.357), other physical dis-
eases (OR=1.52,95% Cl: 1.19-1.95), and death (OR =5.207, 95% Cl:
2.487-10.902) among Chinese elderly persons.“'6

Despite this, depression, as a geriatric syndrome, is often un-
der-recognized and under-treated in Chinese inpatients.7 A study
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conducted in Beijing reported that non-psychiatric physicians failed
to detect most cases of depression, with the recognition rate typi-
cally no better than 8.6% among elderly patients.8 These figures are
particularly alarming in light of two additional factors. First, geriatric
medicine is still in its infancy in China, and many so-called geriatric
wards continue to apply a traditional disease-centered model for
diagnosis and treatment. Second, depression screening is not cur-
rently a routine part of Comprehensive Geriatric Assessment (CGA)
among Chinese elderly patients.9 Moreover, various Chinese ver-
sions of depression scales are used, such as the Zung Self-rating De-
pression Scale (SDS), and the Geriatric Depression Scale-15 (GDS-
15),10'11 and recognition rates of depression vary widely between
different scales. A previous study reported that the prevalence of
depression screened by GDS-15 in Chinese elderly inpatients was
32.8%,1? significantly higher than the rate reported by Zung SDS
(19.1%).13 The difference in recognition rates between GDS-15
(41.6%) and Zung SDS (30.1%) was also demonstrated among elderly
inpatients from our geriatric ward in a previous study.14 However, it
is currently unclear whether GDS-15 is more valid and effective than
Zung SDS for screening depression. Previous research on depression
among elderly Chinese patients focused solely on recognition rates.
To date, research in mainland China has been insufficient to ascer-
tain which depression scale should be preferentially used in CGA
among elderly inpatients.
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The American Geriatric Society (AGS) recommends screening
for depression in elderly individuals using GDS-15, which has been
validated in geriatric inpatients.15 This differs from the traditional
approach in mainland China, in which Zung SDS is commonly used by
psychiatrists as a primary tool for evaluating depression.16 In the
United Kingdom, the National Institute for Health and Care Excel-
lence (NICE) recommends Whooley questions as a first-line screen-
ing method in high-risk patients with chronic physical health prob-
lems, which has been demonstrated in primary care settings.17'18

The objective of the current study was to demonstrate a routine
tool for screening depression in CGA by investigating the effective-
ness of Whooley questions, GDS-15, and Zung SDS. We also exam-
ined the performance of combining Whooley questions with GDS-15
or Zung SDS, to investigate a potentially better strategy among Chi-
nese elderly inpatients for non-psychiatric geriatricians.

2. Materials and methods
2.1. Patients

From January 1st, 2018 to December 31st, 2019, patients > 65
years were included consecutively in the geriatric ward. Patients
with severe hearing and visual impairment, severe cognitive dys-
function, failure to complete the measurement, excessively poor
physical condition, or who were receiving tumor interventional ther-
apy were excluded. This was a cross-sectional retrospective study
approved by the Ethics in Research Committee of Peking Union Me-
dical College Hospital (PUMCH, S-K1310).

2.2. Measurements

2.2.1. Whooley questions

Whooley questions include “During the past month, (1) have
you often been bothered by feeling down, depressed or hopeless?”
(2) have you often been bothered by having little interest or pleasure
in doing things?” The two-question instrument takes less than 1
minute to complete. A “yes” answer to either of the two questions is
considered a positive test.

2.2.2. Zung SDS

The Zung SDS consists of 20 items. Each item can be scored from
1to 4. Anindexis obtained by multiplying the raw sum score by 1.25.
A score of 50 or greater is considered depression. Zung SDS typically
takes less than 10 minutes to complete. A previous study reported
that the Chinese version of Zung SDS had good reliability.19

2.2.3. GDS-15

Each of the 15 items is coded as 0 (no) or 1 (yes). A score of 5 or
more indicates depression. GDS-15 takes less than 5 minutes to
complete. GDS-15 has been translated into Chinese and validated in
the elderly with satisfactory reliability and validity.20

2.3. Procedures

Demographic and clinical data were collected. Depression scre-
ening in CGA was carried out with Whooley questions, Zung SDS, and
GDS-15. The interviewers were geriatricians who had been trained
for 1 week and passed examinations. Geriatricians used multidimen-
sional evaluation to choose suspected depressed patients who had
at least one symptoms verified by previous literature to accept psy-
chiatric interviews, including emotional symptoms, psychiatric symp-
toms, sleep problems, cognitive problems, history of non-severe
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mental illness, had been trained for medically unexplained symp-
toms, and lack of compatibility with treatment.?™3 Depressive dis-
orders were diagnosed by a psychiatrist following the Diagnostic and
Statistical Manual of Mental Disorders-5 (DSM-5) criteria. The diag-
nosis of depressive disorders included major depressive episodes,
dysthymia, depressive disorders caused by somatic diseases, and
substance-induced depressive disorders.

2.4. Statistical analysis

Descriptive and analytical statistics were conducted with SPSS
Statistics 22.0 (IBM Corporation, New York, NY, USA) and MedCalc
19.3 (MedCalc Software Ltd, Acacialaan 22, Ostend, Belgium). Quan-
titative variables were recorded as mean, standard deviation (SD).
Categorical variables were reported as frequencies and proportions.
To measure the effectiveness of depression scales, we calculated the
area under the curve (AUC), sensitivity, specificity, positive and nega-
tive predictive value (PPV, NPV), positive and negative likelihood ra-
tio (LR+, LR-), and consistency rate. Diagnostic value differences be-
tween depression scales were analyzed by comparing receiver oper-
ating characteristic (ROC) curves. Kappa alpha was used to evaluate
the consistency between depression scales and psychiatric diag-
nosis. p < 0.05 was considered to indicate statistical significance.

3. Results
3.1. Patients characteristics

The design of the study is shown in Figure 1. A total of 458 el-
derly patients were assessed. Consequently, the final dataset con-
tained data from 458 patients with a mean (SD) age of 73.8 (7.3)
years, ranging from 65 to 95 years. 56.1% of them were female. The
characteristics of the entire sample are shown in Table 1.

3.2. Diagnostic accuracy of screening with single
depression scale

On Whooley questions, 75 (16.4%) patients responded positively
to one question, and 39 (8.5%) answered positively to both questions.
On Zung SDS, depression was present in 132 (28.8%) patients. Accord-
ing to GDS-15, 182 (39.7%) cases were positively detected.

Geriatricians identified 147 (32.1%) patients with high risk of
depression to undergo psychiatric interviews. Of these, 102 (69.4%)
cases were diagnosed with depressive disorders. The mean score of
depression scales is shown in Table 2 according to depressive and
non-depressive patients. The effectiveness of depression scales is
shown in Table 3. Assessment with Whooley questions correctly
classified 88 of 147 (59.9%) cases and demonstrated agreement
with the interview results, indicated by Kappa value of 0.191 (p =
0.001). If at least one question was positive, the sensitivity was
57.8%, specificity was 64.4%, PPV and NPV were 78.7% and 40.3%
respectively. The diagnostic accuracy of Whooley questions was
0.611 (95% Cl: 0.513-0.710, p = 0.032). For Zung SDS, ROC analysis
showed an AUC of 0.660 (95% Cl: 0.581-0.739, p = 0.002), with a
consistency rate of 65.3%, sensitivity of 63.7%, specificity of 68.9%,
and PPV of 82.3% at the recommended cutoff index of 50. There was
relatively strong agreement between the scale and the interview
(Kappa = 0.285, p = 0.003). For GDS-15, consistency with the inter-
view results was 0.279 (p = 0.001). The ROC analysis showed an AUC
of 0.645 (95% Cl: 0.562—-0.722, p = 0.005), with a consistency rate of
73.5%, sensitivity of 77.5%, specificity of 64.4%, and PPV of 83.2% at
the standard cutoff score of 5. However, no diagnostic differences
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Figure 1. The flow of the study for screening and diagnosing depressive disorders in the geriatric ward.

Table 1
Demographic characteristic of participants (N = 458).

Characteristics N or mean % or SD
Age (years) 73.8 7.3
Gender

Male 201 439

Female 257 56.1
Marriage

Married 327 71.4

Single, separated, or windowed 131 28.6
Education

Below primary school 99 21.6

Primary school 187 40.8

Above primary school 172 37.6
Smoke 162 35.4
Alcohol 83 18.1
MCC 5.8 1.6

MCC, multiple chronic conditions; SD, standard deviation.

Table 2
Mean score of Zung SDS and GDS-15 according to depressive and non-
depressive patients (N = 147).

. Non-
Instruments Total Depressive depressive p value
N =147 N =102
(N=147)  (N=102) ° (70
Zung SDS score, mean (SD) 51.8 (13.4) 54.4 (13.6) 45.8(11.1) 0.000
GDS-15 score, mean (SD)  6.0(3.2)  6.8(3.3)  4.3(2.3) 0.000

SD, standard deviation.

Table 3

among three single depression scale were observed (Whooley ques-
tions vs. Zung SDS, p = 0.299; Whooley questions vs. GDS-15, p =
0.568; Zung SDS vs. GDS-15, p = 0.701).

3.3. Diagnostic accuracy of screening with combined
depression scales

NICE guidelines suggested using a two-step approach in which
the two depressive questions were used for initial screening, fol-
lowed by secondary screening for participants who responded posi-
tively. To define which scale performed best for secondary screen-
ing, we tested the two-step approach in the present study. A com-
parison of depressive patients defined by three depression scales is
shown in Table 4. The two-step approach containing Whooley ques-
tions and the GDS-15 screened 56/147 positive patients, producing
higher specificity of 84.4%, and PPV of 87.5%, compared with GDS-
15 alone. The ROC analysis showed better diagnostic performance
(AUC = 0.672, 95% Cl: 0.581-0.763, p = 0.002). In another two-step
approach of Whooley questions and Zung SDS, 55/147 patients re-
sponded positively. The AUC was 0.642 (95% Cl: 0.548-0.735, p =
0.006), with a specificity of 82.2%, PPV of 85.5%. However, no sig-
nificant differences were observed between these two combined
approaches (p = 0.400).

Depression in elderly patients may be characterized by unex-

Performance characteristics of depression scales for diagnosis of depressive disorders according to DSM-5.

Depression scales Se (%) Sp (%) PPV (%) NPV (%) LR+ LR- Consistency rate (%) AUC (95% CI)
Single screening
Whooley questions 57.8 64.4 78.7 40.3 1.63 0.65 59.9 0.611 (0.513-0.710)
Zung SDS 63.7 68.9 82.3 45.6 2.05 0.53 65.3 0.660 (0.581-0.739)
GDS-15 77.5 64.4 83.2 55.8 2.18 0.35 73.5 0.645 (0.562-0.722)
Combined screening
Two-step approach
Whooley questions and Zung SDS 46.1 82.2 85.5 40.2 2.59 0.66 57.1 0.642 (0.548-0.735)
Whooley questions and GDS-15 48.0 84.4 87.5 41.8 3.08 0.62 59.2 0.672 (0.581-0.763)
Simultaneous approach
Whooley questions and Zung SDS 75.5 51.1 77.8 47.9 1.54 0.50 68.0 0.633 (0.532-0.734)
Whooley questions and GDS-15 83.3 35.6 74.6 48.5 1.29 0.47 68.7 0.594 (0.491-0.698)

AUC, area under curve; NPV, negative predictive value; PPV, positive predictive value; Se, sensitivity; Sp, specificity; 95% Cl, 95% confidence Intervals.



236

Table 4
Comparison of screening results according to Zung SDS, GDS-15 and
Whooley questions.

Whooley questions

Instrument
Positive (n = 75) Negative (n = 72)

Positive

By Zung SDS (n = 79) 55 24

By GDS-15 (n = 95) 56 39
Negative

By Zung SDS (n = 68) 20 48

By GDS-15 (n = 52) 19 33

plained physical symptoms, not only mood changes. Both Zung SDS
and GDS-15 contain several items related to physical symptoms,
whereas Whooley questions do not. We used our data to imitate the
simultaneous approach. If one patient screened positively on Whooley
questions or Zung SDS, we defined it as a positive test. In a simulta-
neous approach (Whooley questions and Zung SDS), 99/147 cases
responded positively to at least one scale, yielding an AUC of 0.633
(95% Cl: 0.532—-0.734, p = 0.010), and a sensitivity of 75.5%. The
Kappa value was 0.261 (p = 0.002), showing a relatively strong
agreement with the interview results. Similarly, if a case responded
positively to Whooley questions or GDS-15, we considered the result
was positive. The simultaneous approach (Whooley questions and
GDS-15) screened 114/147 positive patients, exhibiting an AUC of
0.594 (95% Cl: 0.491-0.698, p = 0.068), and sensitivity of 83.3%. The
consistency with interview results was 0.204 (p = 0.011) using Kappa
value. There were no diagnostic differences between these two ap-
proaches (p =0.314).

4. Discussion

4.1. High prevalence of depression in Chinese elderly
inpatients

In the current study, the prevalence of depression reached up to
39.7% with GDS-15 screening, which is substantially higher than that
reported among older community-dwellers previously (23.6%).2
There are several reasons for this finding. First, together with the
process of aging, substantial weakening of physical functions, im-
paired cognitive function and disease resistance, as well as the loss
of social roles and social isolation can trigger depression. Second,
PUMCH is a tertiary hospital, and a large number of elderly people
with MCC, acute or sub-acute diseases are admitted to the geriatric
ward. Thus, patients may be more vulnerable to mood disorders.
Third, geriatricians can detect geriatric depression with the help of
CGA, and the recognition rate of geriatricians is higher than that of
other non-psychiatric physicians.8

4.2. Performance of depression scales in elderly inpatients

High sensitivity is important for screening scales so that a high
proportion of individuals with depression are identified for further
assessment. Besides, screening scales should have appropriately
high PPV values to avoid excessive numbers of false-positive cases.
Regarding the effectiveness of depression scales, GDS-15 demon-
strated a better sensitivity, PPV and consistency rate than Zung SDS
and Whooley questions in the current study. This may be related to
the complexity of Zung SDS itself, whereas GDS-15 is easy and
straightforward to answer in YES or NO format, particularly for geri-
atric inpatients with complex chronic diseases and cognitive impair-
ment. Although Zung SDS showed better performance than GDS-15,
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the difference was not significant statistically. Moreover, GDS-15 is
less burdensome for elderly patients, more comfortable to use and
less time consuming than Zung SDS. A similar study from the United
Kingdom also demonstrated that GDS-15 was a valid instrument,
with a sensitivity of 82.4%, and specificity of 60.0%.2* Also, the AGS
recommends GDS-15 for clinicians to screen for depression in older
adults.’ The current findings also revealed that using Whooley
questions alone was not valid. A previous study conducted among
primary care elderly patients in Switzerland reported that sensitivity
of Whooley questions reached up to 91.3%.%° This discrepancy may
be ascribed to differences in the study setting, population, and cul-
ture. Most elderly patients in our study suffered from multimor-
bidity and were more likely to complain of somatic symptoms be-
cause of embarrassment regarding directly expressing emotional
problems.zs'27 Thus, using Whooley questions alone to screen for
depression resulted in false-negative cases. Therefore, GDS-15 is
particularly suitable for screening depression in Chinese elderly
inpatients due to its brevity and efficiency.

NICE guidelines for depression suggest that an appropriate next
step for “at-risk” elderly adults who respond positively to two de-
pressive questions is a further mental assessment using a recognized
screening instrument. In the current study, we examined the per-
formance of the two-step approach involving Whooley questions
followed by GDS-15 or Zung SDS. The GDS-15 performed better than
Zung SDS as a secondary screening method, by comparing AUCs
(0.672 vs. 0.642). Although there were no significant differences,
GDS-15 indeed is more time-saving, convenient, and easy to under-
stand than Zung SDS. This finding was in accord with evidence re-
ported by Collins,?® who verified that a two-step approach utilizing
two screening questions followed by GDS-15 among elderly patients
could reduce the number of false-positive cases compared with
GDS-15 screening alone. Therefore, conducting Whooley questions
before GDS-15 assessment may improve the accuracy of detecting
depression, particularly when mental health services are limited in
China.?®

Moreover, the current study demonstrated that, in the simulta-
neous approach, the sensitivities of both assessment combinations
were significantly higher than either single assessment. Whooley
questions represent essential and typical symptoms of depressive
disorders. Thus, screening for depression among elderly inpatients
should not only focus on whether screening scores are positive, but
also on the essential features of depressive disorders to reduce false
negative rates. The results suggest that combined application of
Whooley questions and GDS-15 can identify depression with more
sensitivity than the combination of Whooley questions with Zung
SDS.

The current study had several important strengths. Since the
geriatric ward was established in 2007, CGA for elderly persons and
Geriatric Interdisciplinary Team Training for geriatricians were es-
tablished, eventually becoming the GEMU. The model described
above has reached a broad consensus in Geriatric Medicine in China.
Thus, the conclusions of the current study have important implica-
tions. The study was designed to elucidate the usefulness of differ-
ent depression scales. However, some commonly used scales were
not examined in the present study. Besides, due to the working mo-
del of our geriatric ward, only patients with suspected depression
underwent interviews to obtain a psychiatric diagnosis, rather than
all patients. However, we do not consider this restriction to be a seri-
ous problem for the current results. The selection of patients for in-
terviews was performed based on their clinical conditions and symp-
toms verified in previous studies, not on depression scale scores. Be-
cause the study was conducted in a real-world setting, the findings
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are still generalizable.

In conclusion, depression is extremely common among Chinese
elderly inpatients in general hospitals. The GDS-15 is a recom-
mended depression screening tool in CGA among Chinese elderly in-
patients with its good sensitivity. In two-step approach, Whooley
questions can be used for first-line screening, with GDS-15 being
used for follow-up. Strategic application of Whooley questions and
GDS-15 could improve identification of depressed patients. Further
research is required, particularly assessment of the performance of
two-step approaches for inpatients, outpatients, and older commu-
nity-dwellers, and evaluation of the acceptability of depression
scales for patients and carers.
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