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Background: Major depressive disorder (MDD) presents with emotional and somatic 
symptoms and sometimes subjective cognitive complaints (SCCs). This study developed 
a collaborative method to integrate SCC assessment for evaluating late-life MDD.
Methods: Residents aged >50 years in the Community Medicine Research Center of 
Keelung Chang Gung Memorial Hospital in Taiwan during 2017–2018 were prospec
tively recruited in this study. The participants were asked to report their depressive 
tendency and SCCs using the Taiwanese Depression Questionnaire (TDQ) and the 
AD8, respectively, and were administered psychiatric evaluation through the Mini– 
International Neuropsychiatric Interview (MINI). The participants were divided into 
elderly (age≥65 years) and older adult (age 50–65) groups. The MDD predictive powers 
were assessed using logistic regression and receiver operating characteristic (ROC) curve 
analyses.
Results: Of the 118 enrolled participants (mean age: 64.81±4.99, female-to-male ratio: 
1.62), 9, 21, and 88 were categorized as those with current MDD, past MDD, and non- 
MDD on the basis of the MINI results, respectively. After adjustments for age, sex, and sleep 
quality, the TDQ score (odds ratio: 1.152, p=0.003) and AD8 score (odds ratio: 1.710, 
p=0.020) were used individually to predict current MDD. Overall, the TDQ individually 
predicted current MDD well with area under the ROC curve (AUC) of 0.835 (p=0.001). 
However, in the elderly group (N=63), the TDQ score did not identify current MDD well 
(AUC: 0.780, p=0.063). After co-considering SCCs, the linear combination of the sum of the 
TDQ score and four folds of the AD8 score could effectively distinguished elderly people 
with current MDD from those without it (AUC: 0.875, p=0.013)—with the cutoff of the 
aforementioned combined score being ≥32.
Conclusion: The self-reported response to the TDQ is a feasible approach of identifying 
MDD in community-dwelling people. Combining TDQ and AD8 scores further improved 
depression detection in elderly people.
Keywords: geriatric depression, major depressive disorder, Taiwanese Depression 
Questionnaires, subjective cognitive complaint, AD8

Background
Major depressive disorder (MDD) is an important disease with wide distribution 
across age groups and the world, with substantial severity that can threaten indivi
duals’ socioeconomic behavior. MDD prevalence is 16.2% overall and 6.6% 
annually.1 Effectively detecting depression has become a crucial goal in public 
mental health. However, emotional expression patterns vary on the basis of the 
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culture.2 The Taiwanese Depression Questionnaire (TDQ) 
is a culturally relevant questionnaire used in epidemiolo
gical surveys in Taiwan.3 In Taiwan, the TDQ has been 
used to screen depression in patients with chronic pain,4 

patients with head and neck cancers,5 and hospital 
physicians.6

Depression in elderly is becoming prevalent and thus is 
an important health issue.7 Geriatric depression could pre
sent as multidomain involvements, including apathy, poor 
appetite, chronic illness with body pain, sleep disturbance, 
or mimic of cognitive impairment with impaired episodic 
memory or slow psychomotor speed.8,9 Therefore, the 
detection and assessment of geriatric depression could be 
confusing because of the miscellaneous clinical variability. 
Data suggest significant differences in the form and quality 
of clinical presentation of depression between younger and 
older people, and therefore, the atypical presentations of 
depression in elderly people typically cannot be comple
tely assessed using conventional measures.10,11

Psychomotor tardiness and passive refusal to appropri
ately respond to cognitive tests are typical symptoms of 
“pseudodementia,” which is depression mistaken for 
dementia.12,13 Cognitive complaints and depressive pre
sentations had reciprocal effects and were frequently 
accompanied by anxiety and stress.14 Of the various fac
tors mediating cognitive symptoms in depression, such as 
the duration of the current depression episode and pre
sence of disability, age is a crucial factor.15 Depression 
presents more memory impairment, poorer verbal learning, 
and slower motor speed in older individuals than in 
younger individuals.16 Notably, atypical presentations of 
depression in elderly people were considered while devel
oping the Geriatric Depression Scale (GDS). In 1982, 
Yesavage noted that psychomotor retardation and passive 
refusal lead to misdiagnosis of depression as dementia.17 

Because cognitive complaints in elderly individuals are 
generally high, identifying late-life depression is challen
ging. Although comprehensive cognitive assessments help 
to identify late-life depression, a well-trained evaluator is 
necessary to conduct these assessments, which limits their 
use.18

Several self-report questionnaires have been developed 
to identify geriatric depression. The GDS, one of the 
recommended self-report scales,11 consists of questions 
pertaining to subjective memory concerns (“Do you feel 
you have more problem with memory than most?”) and 
comparisons of current cognitive performances with those 
of the past (“Is your mind as clear as it used to be?”). 

Although the GDS is well validated and is being used in 
different countries,19–21 the translated Taiwanese version 
of the GDS encountered cultural differences and could not 
effectively distinguish depressed and nondepressed 
populations.22 Therefore, a new convenient self-rating 
scale for weighing subjective cognitive complaints 
(SCCs) that can be modified according to cultural peculia
rities and idiomatic vocabulary is mandatory for evaluat
ing late-life depression. This study tested the validity of 
the TDQ for screening depression in older Taiwanese 
people who live in Northern Taiwan and assessed the 
effectiveness of incorporating self-reported cognitive 
decline in predicting depression.

Methods
From December 2017 to December 2018, volunteers aged 
≥50 years were recruited from the Community Medicine 
Research Center of Keelung Chang Gung Memorial 
Hospital, Taiwan. The participant age range was based 
on the typical age of the occurrence of increased SCCs.23 

These community-dwelling participants completed the 
TDQ for depression screening and Ascertain Dementia 
8-Item Informant questionnaire (AD8) for reporting 
SCCs. Well-trained researchers assisted the participants 
while filling out the questionnaires if they had difficulties 
reading or answering.

The TDQ had 18 culturally relevant depression screen
ing questions and yielded a total score ranging from 0 to 
40. The items in the TDQ included questions regarding 
somatic symptoms of depression and emotional destress, 
which were crying, depression, agitation, insomnia, anor
exia, overeating, chest tightness, uneasiness, weakness, 
libido loss, annoyance, poor memory, poor concentration, 
retardedness, poor self-confidence, pessimism, suicidal 
tendency, guilty feeling, anhedonia, and general discom
fort. The original cutoff TDQ score was 19, with ≥19 
points indicating depression and <19 points indicating no 
depression.3

The AD8 is a screening tool for cognitive impairment, 
which is composed of eight questions, with one point for each 
question.23 The items in the AD8 are regarding the cognitive 
performance of common people in daily life, which were 
judgment, interest, repetition, application, orientation, 
finance, appointments, and consistency.24 An AD8 score ≥2 
suggests cognitive impairment. The AD8 can be informant- 
based25 or self-reported.26 In this study, participants were 
asked to compare their current daily cognitive functions 
with those 5 years ago and report their subjective cognitive 
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impairment. The AD8 used in this study was the traditional 
Chinese version, which was well validated in Taiwan 
people.23

A formal psychiatric interview of participants was con
ducted by using the Mini–International Neuropsychiatric 
Interview (MINI), which is a well-validated structured 
interview for diagnosing psychiatric disorders.27,28 

Moreover, the participants were evaluated for cognitive 
abilities, sleeping quality, and quality of life by using the 
Mini-Mental State Examination (MMSE),29 Pittsburgh 
Sleep Quality Index (PSQI),30 and Short Form (36-item) 
Health Survey (SF-36), respectively.31

On the basis of MINI results, participants were divided 
into current MDD, past MDD, and non-MDD groups. The 
groups were compared with respect to basic demographic 
data of age, sex, school education year, marital status, and 
annual income. Furthermore, the groups were compared 
for TDQ score, AD8 score, MMSE score, and suicide risk. 
Chi square test and Student’s t-test were used to evaluate 
differences in nominal and continuous data, respectively.

Correlations between the TDQ and AD8, MMSE, 
PSQI, and SF-36 scores were analyzed using Spearman’s 
rho statistics. A logistic regression model was used to 
evaluate the odds ratio (OR) of MDD diagnosis by using 
the MINI. Various combinations of variables were used in 
the regression model, including the TDQ score only, the 
AD8 score only, a combination of the TDQ score, AD8 
score, age (whether >65 years), and sex, and 
a combination of the TDQ score, AD8 score, age, sex, 
PSQI score, and MMSE score. The receiver operating 
characteristic (ROC) curve was used to depict the TDQ- 
predicted MDD in comparison with that diagnosed using 
MINI. Furthermore, the predictive value of a linear com
bination of TDQ and AD8 scores was tested using the area 
under the ROC curve (AUC). An AUC >0.5 indicated that 
target values could be effectively classified. Owing to the 
possibility of atypical presentations of MDD, such as 
SCCs in elderly people, and an increase in SCCs with 
age, enrollees were separated into elderly (age ≥ 65 
years) and older adult (age 50–65 years) groups to exam
ine whether age influenced the likelihood of major depres
sion. In the prediction model, the cutoff score was 
determined based on the highest Youden’s J statistics 
[(sensitivity + specificity) − 1] in the model. A p value 
of <0.05 was considered statistically significant. Statistical 
analysis was performed using IBM SPSS Statistics (ver
sion 20).

Results
Of the 127 community-dwelling residents from the north
ern coastal area of Taiwan, 9 were excluded because of 
incomplete data in the TDQ, AD8, or MINI. Finally, 118 
residents were enrolled, with a mean age of 64.81 ± 4.99 
years and a female-to-male ratio of 1.62. The participants 
were divided into groups of current MDD (N = 9), past 
MDD (N = 21), and non-MDD (N = 88). The between- 
group comparisons showed higher proportions of women 
(88%, 76.2%, and 55.7%, respectively; p < 0.05), widows 
(33.3%, 20.0%, and 8.4%, respectively; p < 0.01), and 
divorcees (22.2%, 20.0%, and 3.6%, respectively; p = 
0.003) in the current MDD and past MDD groups than in 
the non-MDD group (Table 1). Both TDQ scores (25.56 ± 
10.90, 17.57 ± 11.56, and 9.49 ± 8.70; p < 0.001) and AD8 
scores (4.00 ± 2.45, 2.43 ± 1.96, and 1.83 ± 2.12; p = 
0.012) were higher in the current MDD and past MDD 
groups than in the non-MDD group. A high percentage 
risk of suicide was identified in people with current MDD 
(55.6%). Furthermore, PSQI scores revealed that the cur
rent and past MDD groups had poorer sleep quality than 
did the non-MDD group (9.56 ± 4.10, 10.06 ± 4.31, and 
7.15 ± 3.80; p = 0.012). No difference was found in age, 
years of education, income level, or cognition status in 
terms of MMSE score (Table 1).

Of the 118 enrolled participants, 63 and 55 belonged to 
elderly and older adult groups, respectively. Comparisons 
between elderly and older adult groups revealed differ
ences only in MMSE scores (27.56 ± 2.31 and 28.72 ± 
1.33, p = 0.001). The demographics, depressive scores, 
and SCC scores were not considerably different between 
the groups (Table S1).

Spearman’s rho statistics were used to evaluate corre
lations among age; years of education; income level; as 
well as TDQ, AD8, MMSE, PSQI, and SF-36 scores. 
Statistics revealed a weak correlation between TDQ and 
AD8 scores, with a correlation coefficient of 0.386 at 
a significance of p < 0.01 (Table S2). Depressive tendency 
slightly increased with SCCs. Moreover, the depressive 
score on the TDQ was moderately correlated with sleep 
quality in terms of the PSQI (correlation coefficient 0.561, 
p < 0.001) and quality of life with respect to general health 
(correlation coefficient −0.564, p < 0.001), vitality (corre
lation coefficient −0.688, p < 0.001), and mental health 
(correlation coefficient −0.603, p < 0.001) per the SF-36 
questionnaire. These results suggest that sleeping quality 
and quality of life deteriorate as depressive traits increase.
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In the logistic regression model for the MINI-based 
MDD diagnosis, demographic variables and variables hav
ing a significant correlation with depressive traits were 
tested, which included age, sex, and scores of TDQ, 
AD8, and PSQI. TDQ and AD8 scores individually predict 
current MDD by 1.127 (p = 0.001) and 1.463 (p = 0.012) 
folds of odds, respectively (Table 2A, models 1 and 2). 
Old age (age ≥ 65), sex, sleep quality, and TDQ and AD8 
scores are significant predictors of current MDD (OR: 
1.152, p = 0.003; OR: 1.710, p = 0.020; Table 2A, 
model 3). In regression models for both current and past 
MDD, TDQ and AD8 scores individually provided the 
diagnosis (Table 2B, models 1 and 2). However, the 

AD8 was not included when considering other variables 
(Table 2B, model 3).

The ROC curve was used to evaluate self-reported 
TDQ and AD8 performance in MDD diagnosis. 
A linear combination of the TDQ and AD8 was created 
from their approximate ratio of B values in regression 
models (Table 2) as the sum of the TDQ score and four 
folds of the AD8 score. Table 3 and Figure 1 summarize 
the performances of the TDQ, AD8, and linear combina
tion of TDQ and AD8 in ROC curves to predict either 
current MDD or current and past MDD in all partici
pants, the elderly group, or older adult group. In general, 
the TDQ alone predicted current MDD well, and adding 

Table 1 Comparison of Baseline and Scoring According to the MINI Diagnosis of MDD

Current MDD (N=9) Past MDD (N=21) Non-MDD (N=88) p

Age 63.22 ± 2.68 65.14 ± 3.86 64.90 ± 5.40 0.601

Sex (female) 8 (88.9%) 16 (76.2%) 49 (55.7%) 0.049*

Years of school education 7.78 ± 3.63 11.65 ± 3.68 9.77 ± 4.40 0.060

Marital status: 0.003*

Married 4 (44.4%) 12 (60.0%) 73 (88.0%)

Divorced 2 (22.2%) 4 (20.0%) 3 (3.6%)
Widowed 3 (33.3%) 4 (20.0%) 7 (8.4%)

Annual income level (103 USD): 0.638
< 10 3 (33.3%) 3 (15.0%) 26 (32.9%)

10–30 3 (33.3%) 10 (50.0%) 29 (36.7%)

30–60 1 (11.1%) 6 (30.0%) 16 (20.3%)
> 60 1 (11.1%) 0 (0.0%) 4 (5.1%)

Concealed 1 (11.1%) 1 (5.0%) 4 (5.1%)

TDQ score:

TDQ total 25.56 ± 10.90 17.57 ± 11.56 9.49 ± 8.70 <0.001*

TDQ ≥ 19 8 (88.9%) 11 (52.4%) 13 (14.8%) <0.001*

MINI-suicide: <0.001*

High risk 5 (55.6%) 0 (0.0%) 0 (0.0%)
Low risk 3 (33.3%) 5 (23.8%) 2 (2.3%)

No risk 1 (11.1%) 16 (76.2%) 86 (97.7%)

AD8 score:

AD8 total 4.00 ± 2.45 2.43 ± 1.96 1.83 ± 2.12 0.012*

AD8 ≥ 2 7 (77.8%) 13 (61.9%) 42 (47.7%) 0.146

MMSE score 27.56 ± 1.59 28.70 ± 1.03 27.98 ± 2.21 0.259

PSQI score 9.56 ± 4.10 10.06 ± 4.31 7.15 ± 3.80 0.012*

Notes: *Statistic significant at 0.05 level. The between group comparison was analyzed by one-way ANOVA. The post hoc 2-sided Dunnett t test used non-MDD group as 
control group. TDQ score was significantly higher in both current MDD and past MDD groups when compared to non-MDD group (p = 0.001, 95% CI 2.90–13.26; p <0.001, 
95% CI 8.61–23.53). AD8 score was significantly higher in current MDD group than non-MDD group (p = 0.008, 95% CI 0.49–3.85), but was not significantly different 
between past MDD and non-MDD groups (p = 0.429). 
Abbreviations: MINI, Mini-International Neuropsychiatric Interview; MDD, major depressive disorder; USD, United States Dollar; TDQ, Taiwanese depression ques
tionnaire; MMSE, Mini-Mental State Examination; PSQI, Pittsburgh Sleep Quality Index.
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the AD8 score did not significantly improve the model 
(AUC = 0.835 for the TDQ score [p = 0.001], 0.751 for 
the AD8 score [p = 0.013], and 0.887 for the TDQ–AD8 
combination [p < 0.001]; Table 3). In the elderly group, 
prediction based on the TDQ or AD8 score alone was 
unsatisfactory, yielding insignificant AUCs of 0.780 (p = 
0.063) and 0.627 (p = 0.398), respectively. However, the 
TDQ–AD8 combination offered much improved predic
tive performance, with an AUC of 0.875 (p = 0.013). In 
older adult group, both the TDQ and AD8 were indivi
dually good predictors of current MDD (AUC of 0.892 [p 
= 0.004] and 0.804 [p = 0.026], respectively). The TDQ– 

AD8 combination was an even stronger predictor, with 
the AUC value of 0.918 (p = 0.002). Calculating 
Youden’s J statistics as [(sensitivity + specificity) − 1] 
yielded the best cutoffs of TDQ for predicting MDD, 
which were identical to those originally proposed for 
clinical use: a TDQ score of 19 with a sensitivity, speci
ficity, positive predictive value, and negative predictive 
value of 0.889, 0.780, 88.9% and 77.3%, respectively. 
The TDQ–AD8 combination score of ≥31 feasibly pre
dicted current MDD diagnosis, with a sensitivity, speci
ficity, positive predictive value, and negative predictive 
value of 1.000, 0.789, 100%, and 77.1%, respectively. 

Table 2 Logistic Regression Model to Determine MINI Diagnosis of MDD

(A) Binary logistic regression models for current MDD

Model 1 Model 2 Model 3

B SE p OR B SE p OR B SE p OR

TDQ 0.119 0.036 0.001* 1.127 0.141 0.047 0.003* 1.152

AD8 0.381 0.151 0.012* 1.463 0.536 0.231 0.020* 1.710
Sex 2.457 1.413 0.082 11.668

Age ≥ 65 0.468 0.920 0.611 1.597

PSQI -0.078 0.120 0.517 0.925

(B) Binary logistic regression models for current and past MDD

Model 1 Model 2 Model 3

B SE p OR B SE p OR B SE p OR

TDQ 0.096 0.023 <0.001* 1.101 0.100 0.031 0.001* 1.105
AD8 0.217 0.095 0.023* 1.242 0.083 0.131 0.527 1.086

Sex 1.562 0.681 0.022* 4.769

Age ≥ 65 -0.369 0.566 0.514 0.691
PSQI 0.050 0.077 0.510 1.052

Note: *Statistic significant at 0.05 level. 
Abbreviations: MINI, Mini-International Neuropsychiatric Interview; MDD, major depressive disorder; TDQ, Taiwanese depression questionnaire; PSQI, Pittsburgh Sleep 
Quality Index; SE, standard error; OR, odds ratio.

Table 3 AUC of the ROC Curves

Classification AUC 
(p, 95% CI)

Variable All Subjects (N=118) Elderly (N=63) Older Adults (N=55)

Current MDD TDQ 0.835 (0.001, 0.694–0.976) * 0.780 (0.063, 0.496–1.000) 0.892 (0.004, 0.789–0.995) *

AD8 0.751 (0.013, 0.606–0.895) * 0.627 (0.398, 0.385–0.869) 0.804 (0.026, 0.684–0.924) *

TDQ+4*AD8 0.887 (<0.001, 0.818–0.956) * 0.875 (0.013, 0.791–0.959) * 0.918 (0.002, 0.818–1.000) *

Current and past MDD TDQ 0.752 (<0.001, 0.636–0.867) * 0.623 (0.162, 0.431–0.815) 0.879 (<0.001, 0.763–0.995) *

AD8 0.655 (0.011, 0.548–0.763) * 0.558 (0.514, 0.390–0.725) 0.709 (0.016, 0.571–0.847) *
TDQ+4*AD8 0.755 (<0.001, 0.646–0.864) * 0.649 (0.092, 0.457–0.840) 0.848 (<0.001, 0.740–0.956) *

Notes: TDQ+4*AD8 was the linear combination of the approximate ratio of the B values of TDQ and AD8 in the regression model (Table 2) as the sum of TDQ score and 
4 folds of AD8 score. *Statistically significant at p < 0.05. 
Abbreviations: AUC, area under curve; ROC, receiver operating characteristic; MDD, major depressive disorder; TDQ, Taiwanese depression questionnaire; CI, 
confidence interval.
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A B

C D

E F

Figure 1 ROC curves of identifying participants with depressive disorders. ROC curves of all subjects (A, B), the elderly group (C, D) and the older adult group (E, F). The 
targets of the ROC curves were either current MDD (A, C, E) or both current and past MDD (B, D, F). The AUC of the curves were listed in Table 3.
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The Youden’s statistics in the elderly group and older 
adult group revealed similar cutoffs at ≥32 and ≥31, 
respectively (Figure S1).

Regarding ROC curves for both current and past MDD, 
the general performance of these three predictors was less 
favorable than their performance in predicting current 
MDD. In the elderly group, neither the TDQ or AD8 
score individually nor the TDQ–AD8 combination reached 
statistical significance. In the older adult group, the TDQ 
alone could predict current and past MDD well (AUC 
0.879, p < 0.001; Table 3 and Figure 1).

Discussion
This cross-sectional investigation of the cohort study was 
conducted at the Community Medicine Research Center of 
Keelung Chang Gung Memorial Hospital in Northern 
Taiwan. Using self-reported responses to questionnaires 
on depression and SCCs, this work aimed to screen people 
with major depression. Group analysis, correlation analy
sis, logistic regression modeling, and ROC curve analysis 
on 118 community residents confirmed that the TDQ score 
can be useful in distinguishing people with and without 
MDD. A new score equal to a linear combination of TDQ 
and AD8 scores outperformed the TDQ score alone in 
identifying current MDD in elderly people.

Depression is a multifactorial disease associated with 
socioeconomic function, culture, and interpersonal rela
tionships. Comparisons of patients with current MDD, 
past MDD, and non-MDD demonstrated that sex ratio 
and marital status percentages differed among these groups 
(Table 1). A previous review concluded that women are 
more likely to encounter depressive disorder.32 Marital 
disruption, including divorce and widowhood, precipitate 
depression,33,34 and this fact may explain the high percen
tage of nonmarried people with current MDD. Other 
objective criteria such as demographic characteristics, edu
cation, and financial status did not lead to major 
depression.

Depression, a complicated mental illness, manifests as 
multidomain symptoms. Using more than one tool to co- 
evaluate depression is feasible to improve detection accu
racy. Because depression is commonly concomitant with 
cognitive complaints, as determined in our earlier study of 
subjective cognitive decline,26 we combined tools focused 
on depression and SCCs for detecting depression. The 
TDQ is a self-reporting depressive questionnaire on 
somatic and emotional aspects. The AD8 is a self- 
reporting questionnaire that covers various cognitive 

domains in daily life. Correlation tests in Table S2 
revealed a weak correlation between TDQ and AD8 
scores. Therefore, depression complaints and SCCs should 
be considered together, and collinearity was not a problem 
in the regression model. Under these assumptions, TDQ 
and AD8 scores together predicted current MDD in the 
logistic regression (Table 2A, model 3) and improved 
predictive power through their linear combination (Figure 
1 and Table 3). Therefore, co-considering depressive and 
cognitive complaints is a feasible means of improving 
major depression diagnosis. Similar attempts of combining 
measurements of SCCs and other scales were made in 
detecting dementia.35 Furthermore, machine learning mod
els to predict depression was beneficial when multiple 
questionnaires were integrated. In these studies, each ques
tionnaire had certain features to help identify 
depression.36,37 This is the additive value of using multi
domain assessments in the mental illnesses having multi
domain manifestations.

Early-life and late-life depression have their unique 
features. The original goal of creating the TDQ was to 
overcome cultural differences by using certain terms and 
expressing symptoms in certain ways pertaining to speci
fic cultures, but it did not consider the effect of age on 
depression presentations.3 Nevertheless, the simple ques
tion used in the TDQ is suitable to inquire elder people. 
By contrast, the AD8 was originally created for detecting 
SCCs of older adults and elderly.23,25 In this work, inte
grating subjective cognitive survey with a traditional 
depression survey provided additive value in identifying 
depression in elderly people aged >65 years. Neither the 
TDQ nor the AD8 score alone could identify depression in 
elderly people, but a linear combination of AD8 and TDQ 
scores as a new predictor significantly improved the ROC 
curve (Figure 1C and Table 3). However, additional time 
and attention needed to answer two questionnaires might 
be a burden for elderly people. The total number of ques
tions of the TDQ–AD8 combination was 26—more than 
the 15 questions in the simplified GDS (GDS-15) but less 
than the 30 questions in the full version of the GSD (GDS- 
30). A meta-analysis that compared these two versions of 
the GDS recommended using GDS-15 over GDS-30 in 
primary care.38 In this case, a higher number of questions 
did not reach better diagnostic validity. However, the 
extra-short version of the GDS with four or five questions 
did not gain better validity than that of GDS-15.39 

Therefore, a proper length and composition of question
naire is crucial for identifying depression in elderly 
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people. In this study, participants comfortably answered 
the 26 questions. A standby assistant might also have 
helped. Based its time efficiency and diagnostic benefit, 
the use of TDQ–AD8 combination is encouraged.

This study has several limitations. First, this study had 
a relatively small number of people with current major 
depression, which might restrict result generalization. 
Second, the study recruited community-dwelling people, 
and their visits to the hospital for complete psychiatric 
evaluation required their cooperation. Those willing to 
undergo that evaluation might have been more active and 
have had a greater ability to move than the others. People 
with major depression lack motivation and therefore may 
have refused to participate. Consequently, the number of 
people with MDD could be under-estimated. Third, group
ing the enrolled people based on age group to generate 
ROC curves further reduced the statistical power. To over
come these limitations, increasing the case number and 
random sampling of community population will improve 
the statistic power. Finally, this study did not include 
a comparative tool focused particularly on geriatric 
depression, such as the GDS, and therefore, improvement 
in the detection rate of late-life depression with the TDQ– 
AD8 combination could not be objectively weighed. In 
future, a validation study to compare the GDS and TDQ– 
AD8 combination could overcome this limitation.

Conclusions
The TDQ can feasibly be used for screening major 
depression in community-dwelling people. Incorporating 
SCCs by using the AD8 further improved the identifica
tion of depression, particularly current MDD in elderly 
people.
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