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Background and Purpose  We aimed to determine the reliability and validity of a short 
form of the Korean Dementia Screening Questionnaire-Cognition (KDSQ-C) as a screening 
tool for cognitive dysfunction.
Methods  This study recruited 420 patients older than 65 years and their informants from 11 
hospitals, and categorized the patients into normal cognition, mild cognitive impairment, and 
dementia subgroups. The KDSQ-C was completed separately by the patients and their infor-
mants. We abstracted three components of the KDSQ-C and combined these components into 
the following four subscales: KDSQ-C-I (items 1–5, memory domain), KDSQ-C-II (items 
1–5 & 11–15, memory domain+activities of daily living), KDSQ-C-III (items 1–5 & 6–10, mem-
ory domain+other cognitive domains), and KDSQ-C-IV (items 6–10 & 11–15, other cognitive 
domains+activities of daily living). The reliability and validity were compared between these 
four subscales.
Results  A receiver operating characteristic (ROC) analysis of questionnaire scores provided 
by the patients showed that the areas under the ROC curves (AUCs) for the KDSQ-C, KDSQ-
C-I, and KDSQ-C-II for diagnosing dementia were 0.75, 0.72, and 0.76, respectively; the cor-
responding AUCs for informant-completed questionnaires were 0.92, 0.89, and 0.92, indicat-
ing good discriminability for dementia.
Conclusions  A short form of the patient- and informant-rated versions of the KDSQ-C (KD-
SQ-C-II) is as capable as the 15-item KDSQ-C in screening for dementia.
Key Words    cognition, dementia, self report, self-assessment, questionnaire.

Reliability and Validity of a Short Form of the Korean 
Dementia Screening Questionnaire-Cognition

INTRODUCTION

Korea has a periodic general health checkup program that screens for cognitive dysfunc-
tion using the Korean Dementia Screening Questionnaire-Cognition (KDSQ-C).1 Our pre-
vious study recommended that the KDSQ-C should continue to be used in national medi-
cal checkups when an informant report is possible, since its discriminability for dementia 
does not differ from that of other dementia questionnaires.2 Moreover, consistent data col-
lection using the same questionnaire is important in a national health checkup system. There-
fore, when an informant is not available, the KDSQ-C may be completed by the patient. How-
ever, discriminability is lower in patient-completed than informant-completed questionnaires.

The current version of the KDSQ-C is a semistructured questionnaire that includes 15 
questions that assess 3 dimensions: memory impairment (items 1–5), other cognitive im-
pairments including language impairments (items 6–10), and the ability to perform com-
plex tasks in daily life (items 11–15). The KDSQ-C contains the response options of “nev-
er,” “sometimes,” and “frequently” that are scored as 0, 1, and 2, respectively.1 The KDSQ-C 
was initially designed to be completed by reliable informants, although it is usually complet-
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ed by the patients themselves when a caregiver is not avail-
able. The 15 items of the KDSQ-C are particularly difficult to 
complete for patients with dementia without help from such 
an informant. To circumvent this problem, we developed a 
short form of the KDSQ-C that maintains the content valid-
ity of the original standard scale and can be completed easily 
by patients with dementia when an informant is not available.

We constructed the short form of the KDSQ-C by dividing 
the original version into the following four subscales: KD-
SQ-C-I (items 1–5, memory domain), KDSQ-C-II (items 1–5 
& 11–15, memory domain+activities of daily living), KDSQ-
C-III (items 1–5 & 6–10, memory domain+other cognitive 
domains), and KDSQ-C-IV (items 6–10 & 11–15, other cog-
nitive domains+activities of daily living). We compared the 
reliability and validity of the four subscales as a screening tool 
for cognitive dysfunction.

METHOD

Participants
This study recruited 420 patients [200 subjects with normal 
cognition, 50 patients with mild cognitive impairment (MCI), 
120 patients with Alzheimer’s disease (AD), and 50 patients 
with other dementias] older than 65 years and their infor-
mants from 11 hospitals in Korea (7 in Seoul, 3 in Gyeonggi-
do, and 1 in Busan) from August 2017 to April 2018. These 
participants were recruited from the department of neurol-
ogy or psychiatry of the outpatient clinic of each hospital or 
from the regional dementia centers of local districts (Mapo-
gu, Yangcheon-gu, and Gangseo-gu) in Seoul. All of the pa-
tients were examined by highly experienced neurologists and 
psychiatrists and were classified into subjects with normal 
cognition, patients with MCI, and patients with dementia. The 
MCI and dementia subgroups were combined into the cog-
nitive-impairment group. The subjects with normal cognition 
were cognitively and functionally normal, independent, and 
fulfilled the health-screening exclusion criteria of Christensen 
et al.3 The Mini Mental State Examination (MMSE) scores of 
the subjects with normal cognition were higher than 1.5 SDs 
above the norm. MCI was diagnosed based on the diagnostic 
criteria of Peterson.4,5 The specific inclusion criteria for MCI 
were as follows: 1) self- and/or informant-reported cogni-
tive decline, 2) cognitive impairment (of at least 1.5 SDs be-
low the age- and education-adjusted norms) in at least one 
domain (executive function, memory, language, or visuospa-
tial) in standard neuropsychological tests, 3) normal func-
tional activities, and 4) lack of dementia according to the 
criteria in the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth edition, Text Revision (DSM-IV-TR).6

Dementia was categorized into AD, vascular dementia, fron-

totemporal dementia, and dementia with Lewy bodies (DLB). 
AD was diagnosed based on the criteria for probable AD pro-
posed by the National Institute of Neurological and Com-
municative Disorders and Stroke and the Alzheimer’s Disease 
and Related Disorders Association7 as well as the DSM-IV-
TR.6 Vascular dementia was diagnosed based on the appro-
priate DSM-IV-TR criteria.6 Frontotemporal dementia was 
diagnosed based on previously reported criteria for fronto-
temporal dementia.8 DLB was diagnosed based on the crite-
ria for probable DLB proposed by the third report of the DLB 
Consortium.9 Recruitment was limited to patients with very 
mild to moderate dementia with a Clinical Dementia Rating 
(CDR) score of 0.5, 1, or 2.

Patients with any of the following structural or laboratory 
testing abnormalities that could lead to cognitive decline were 
excluded: 1) head injury that resulted in loss of consciousness 
or cognitive impairment for longer than 1 hour, 2) previous 
history of cerebral hemorrhage or subarachnoid hemorrhage, 
3) presence of a space-occupying brain lesion, 4) cognitive 
impairment associated with neurosyphilis, HIV infection, 
thyroid abnormalities, or vitamin B12 or folate deficiency, or 
5) history of metabolic encephalopathy. This study exclud-
ed patients with any Axis I psychiatric disorder such as de-
pression, anxiety, or obsessive-compulsive disorder, as well 
as those with physical illnesses or disorders that could inter-
fere with clinical investigations such as hearing or vision loss, 
aphasia, severe cardiac failure, severe respiratory illnesses, un-
controlled diabetes, malignancy, or hepatic failure or renal 
disorders with dialysis.

An informant had to be a caregiver who met the patient 
at least 3 days per week and spent more than 4 hours at each 
visit in order to ensure that they had an adequate understand-
ing of the patient’s condition. The informant also had to be 
available to participate in the research process including com-
pleting the questionnaire.

Clinical evaluations
We examined the baseline demographic data of the patients 
including age, sex, years of education, and past medical his-
tory and family history. All of the patients first completed the 
MMSE-Dementia Screening (MMSE-DS) questionnaire10 
and short form of the Geriatric Depression Scale (SGDS)11 to 
evaluate their global cognition and possible presence of de-
pression, respectively. Cognitive impairment groups were di-
agnosed based on the Seoul Neuropsychological Screening 
Battery or the Korean version of the Consortium to Establish 
a Registry for Alzheimer’s Disease Assessment Packet. Brain 
neuroimaging, such as CT or MRI, and laboratory tests in-
cluding a complete blood test, vitamin B12, folate, homocys-
teine, syphilis, thyroid function test, and HIV were also per-
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formed. The KDSQ-C was completed separately by the patients 
and their informants to evaluate cognitive function and the 
ability to perform the activities of daily living. 

Statistical analysis
Categorical variables are presented as percentages, and con-
tinuous variables are presented as mean±SD or median and 
interquartile-range values. Group comparisons were performed 
using Student’s t-test for normally distributed continuous 
variables and the Wilcoxon rank-sum test for nonnormally 
distributed continuous variables, while the chi-square test or 
Fisher’s exact test was used for categorical variables. We cal-
culated the sensitivity and specificity for diagnosing demen-
tia for the KDSQ-C and MMSE with receiver operating char-
acteristic (ROC) curves. Areas under the ROC curves (AUCs) 
with 95% CIs were generated to assess the diagnostic ability 
of each screening questionnaire, and AUCs were compared 
between instruments using the DeLong method. The AUC 
of a questionnaire was considered to be statistically significant 
when the p value was lower than 0.006 by applying Bonfer-
roni correction considering the multiple-comparisons prob-
lem. The optimal cutoff score of questionnaire was selected 
when Youden’s index was maximized by the ROC curve. Pear-
son’s correlation coefficient (r) was also calculated. Correla-

tions between patient- and informant-rated instrument scores 
were quantified using Spearman’s correlation coefficient (ρ). 
The criterion for statistical significance was set at p<0.05. 
The Fisher r-to-z transformation (z score) was used to deter-
mine significant differences between correlation coefficients. 
Statistical analyses were performed with SAS (version 9.4, 
SAS Institute, Cary, NC, USA).

Ethics statement
This study was approved by the Institutional Review Boards 
of all of the participating centers. All patients and informants 
provided signed informed consents to participate in the study 
(IRB No. KC17QNDE0093).

RESULTS

Baseline characteristics
The detailed baseline demographic characteristics of the study 
participants were presented in our previous paper.2 In brief, 
the sample consisted of 200 subjects with normal cognition, 
50 patients with MCI, and 170 patients with dementia (Ta-
ble 1). The mean age at the time of assessment was older and 
the educational level was lower in the dementia group than 
in the normal cognition group. Thirty-four (20.0%) patients 

Table 1. Baseline demographic characteristics of the study subjects

Total (n=420) NC (n=200) MCI (n=50) D (n=170)
p for 

NC vs. MCI
p for 

NC vs. D
Sex

Male 187 (44.5) 95 (47.5) 21 (42.0) 71 (41.8) 0.486 0.269

Female 233 (55.5) 105 (52.5) 29 (58.0) 99 (58.2)

Age, years 75.3±6.0 73.7±5.4 74.4±5.7 77.5±6.2 0.501 <0.001

75.0 [60–93] 74.0 [65–87] 74.0 [66–86] 78.0 [60–93]

Education, years 9.1±4.9 9.8±4.3 10.8±5.5 7.8±5.1 0.121 <0.001

9.0 [0.0–20.0] 9.0 [0.0–19.0] 12.0 [0.0–18.0] 6.0 [0.0–20.0]

Family history of dementia

No 338 (80.5) 175 (87.5) 27 (54.0) 136 (80.0) <0.001 0.050 

Yes 82 (19.5) 25 (12.5) 23 (46.0) 34 (20.0)

SGDS score 2.7±2.4 2.2±2.2 2.7±2.1 3.4±2.5 0.075 <0.001

2.0 [0.0–7.0] 1.0 [0.0–7.0] 3.0 [0.0–7.0] 3.0 [0.0–7.0]

Alcohol

No 346 (82.4) 162 (81.0) 43 (86.0) 141 (82.9) 0.362 0.453

Social drinking 67 (16.0) 36 (18.0) 6 (12.0) 25 (14.7)

Chronic alcoholism 7 (1.7) 2 (1.0) 1 (2.0) 4 (2.4)

Smoking

No 371 (88.3) 178 (89.0) 40 (80.0) 153 (90.0) 0.057 0.707

Ex-smoker 41 (9.8) 20 (10.0) 7 (14.0) 14 (8.2)

Smoker 8 (1.9) 2 (1.0) 3 (6.0) 3 (1.8)

Data are n (%), mean±SD, or median [interquartile-range] values. p values for the chi-square, Fisher’s exact, or Wilcoxon rank-sum test.
D: dementia, MCI: mild cognitive impairment, NC: normal cognition, SGDS: short form of the Geriatric Depression Scale.
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in the dementia group had a family history of dementia. There 
were 72, 70, and 27 patients in the dementia group with CDR 
scores of 0.5, 1, and 2, respectively (data not shown).

Comparison of questionnaire scores by group 
Table 2 lists the MMSE and questionnaire scores in the nor-
mal, MCI, and dementia subgroups as evaluated by the pa-
tients and their informants. The MMSE-DS score was the 
highest in the subjects with normal cognition (27.3±1.9), fol-
lowed by patients with MCI (24.3±3.2) and dementia (18.5± 
5.4). The patient-rated KDSQ-C (p-KDSQ-C) score was 3.9± 
3.5 in the subjects with normal cognition, 6.4±5.0 in the MCI 
patients, and 9.3±7.4 in the dementia patients; the correspond-
ing p-KDSQ-C-I scores were 1.8±1.6, 2.8±2.3, and 3.8±2.8, 
respectively; those for p-KDSQ-C-II were 2.1±2.1, 3.8±3.2, 
and 5.9±5.1; those for p-KDSQ-C-III were 3.5±2.9, 5.4±3.9, 
and 7.2±5.1; and those for p-KDSQ-C-IV were 2.1±2.3, 
3.6±3.3, and 5.5±5.0. When the questionnaires were com-
pleted by the informants, the scores were lower for the sub-
jects with normal cognition but higher for the MCI and de-
mentia patients.

Sensitivity, specificity, and AUC of each instrument 
ROC curves were generated to measure the effectiveness of 
each instrument in discriminating between the presence and 
absence of dementia (Fig. 1). The AUCs of the MMSE-DS 
and p-KDSQ-C-II were 0.95 (95% CI=0.93–0.97) and 0.76 
(95% CI=0.71–0.81), respectively, which were higher than 
those of the p-KDSQ-C, p-KDSQ-C-I, p-KDSQ-C-III, and 
p-KDSQ-C-IV. Regarding its ability to discriminate between 
the normal cognition and dementia groups, the p-KDSQ-C 
had a sensitivity of 0.62 and a specificity of 0.77 when using 
a cutoff score of 6. The p-KDSQ-C-II had the best combina-
tion of sensitivity and specificity, at 0.73 and 0.71, respective-
ly, when using a cutoff score of 3. The sensitivity was lower 
for the p-KDSQ-C-I, p-KDSQ-C-III, and p-KDSQ-C-IV 
than for the p-KDSQ-C II (Table 3). The AUC of the infor-
mant-rated KDSQ-C (i-KDSQ-C) was 0.92. The AUCs of the 
i-KDSQ-C-II, i-KDSQ-C-I, i-KDSQ-C-III, and i-KDSQ-C-
IV were 0.92, 0.89, 0.91, and 0.91, respectively. These AUC
values were higher than those of the corresponding patient-
rated instruments. The i-KDSQ-C had the best combination 
of sensitivity and specificity, at 0.85 and 0.79, respectively,

Table 2. Comparison of questionnaire scores by group (patients and informants)

Instrument NC (n=200) MCI (n=50) D (n=170) p for NC vs. MCI p for NC vs. D
MMSE-DS score 27.3±1.9 24.3±3.2 18.5±5.4 <0.0001 <0.001

21/26/28/29/30 10/23/25/27/29 3/15/19/23/30

p-KDSQ-C score 3.9±3.5 6.4±5.0 9.3±7.4 <0.001 <0.001

0/1/3/5/19 0/3/5.5/9/29 0/4/7/12/30

p-KDSQ-C-I score 1.8±1.6 2.8±2.3 3.8±2.8 0.003 <0.001

0/1/1/3/8 0/1/2/4/9 0/2/3/5/10

p-KDSQ-C-II score 2.1±2.1 3.8±3.2 5.9±5.1 <0.001 <0.001

0/1/2/3/11 0/2/3/6/19 0/2/5/8/20

p-KDSQ-C-III score 3.5±2.9 5.4±3.9 7.2±5.1 0.001 <0.001

0/1/3/5/15 0/2/5/7.3/19 0/3/6/10/20

p-KDSQ-C-IV score 2.1±2.3 3.6±3.3 5.5±5.0 <0.001 <0.001

0/0/2/3/12 0/2/3/4/20 0/2/4/8/20

i-KDSQ-C score 3.2±3.5 8.6±5.4 16.1±8.5 <0.001 <0.001

0/1/2/5/20 1/5/7/12/30 0/9/15.5/24/30

i-KDSQ-C-I score 1.5±1.8 4.2±2.4 6.3±3.1 <0.001 <0.001

0/0/1/2/10 0/2/4/6/10 0/4/7/9/10

i-KDSQ-C-II score 2.0±2.3 5.6±3.8 11.0±6.0 <0.001 <0.001

0/0/1/3/14 0/3/5/8/20 0/6/11/17/20

i-KDSQ-C-III score 2.8±2.9 7.2±4.0 11.4±5.6 <0.001 <0.001

0/1/2/4/16 1/4/6/10/20 0/7/11/16/20

i-KDSQ-C-IV score 1.7±2.1 4.4±3.6 9.7±5.9 <0.001 <0.001

0/0/1/2/12 0/2/3.5/6/20 0/5/9/15/20

Data are mean±SD or minimum/first-quartile/median/third-quartile/maximum values. p values were determined using the Wilcoxon rank-sum test.
D: dementia, i-KDSQ-C: informant-rated KDSQ-C, KDSQ-C: Korean Dementia Screening Questionnaire-Cognition, KDSQ-C-I: items 1–5, memory do-
main, KDSQ-C-II: items 1–5 & 11–15, memory domain+activities of daily living, KDSQ-C-III: items 1–5 & 6–10, memory domain+other cognitive do-
mains, KDSQ-C-IV: items 6–10 & 11–15, other cognitive domains+activities of daily living, MCI: mild cognitive impairment, MMSE-DS: Mini Mental 
State Examination-Dementia Screening, NC: normal cognition, p-KDSQ-C: patient-rated KDSQ-C.
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when using a cutoff score of 6. The i-KDSQ-C-II also had the 
best combination of sensitivity and specificity, at 0.78 and 
0.93, respectively, when using a cutoff score of 6 (Table 4).

Comparison of AUCs 
In assessments of the ability to discriminate between the nor-
mal cognition and dementia groups, based on patient assess-
ments, the AUC was higher for the MMSE-DS than for all of 
the combinations of KDSQ-C items examined (p<0.001) (Ta-
ble 5, Fig. 1A). The comparisons of the p-KDSQ-C subscales 
revealed that the AUC was significantly higher for the p-KD-
SQ-C than for the p-KDSQ-C-III. The AUC also tended to 
be higher for the p-KDSQ-C-II than for the p-KDSQ-C, al-
though the difference was not statistically significant. The 
AUC was significantly higher for the MMSE-DS than for the 
i-KDSQ-C-I (p<0.001). The comparisons of the i-KDSQ-C
subscales revealed that the AUC was significantly higher for
the i-KDSQ-C than for the i-KDSQ-C-I and i-KDSQ-C-III
(Table 5, Fig. 1B).

Table 6 presents the results categorized by AD and other 
dementias. For discriminating between patients with AD and 
normal cognition, based on patient assessments, the AUC 
was significantly higher for the MMSE-DS than for all of the 
KDSQ-C subscales as well as for the total KDSQ-C. Regard-
ing the p-KDSQ-C, the AUC was higher for the p-KDSQ-C-
II than for the total p-KDSQ-C and all of the other subscales. 

For discriminating between patients with other dementias 
and normal cognition, based on patient assessments, the AUC 
was significantly higher for the MMSE-DS than for all of 
the KDSQ-C subscales and the total KDSQ-C. Regarding the 
p-KDSQ-C, the AUC was highest for the p-KDSQ-C-IV, fol-
lowed by the p-KDSQ-C, p-KDSQ-C-II, and p-KDSQ-C-I 
(Table 6). For discriminating between patients with AD and 
normal cognition, based on informant assessments, the AUCs 
were highest for the i-KDSQ-C and i-KDSQ-C-II, followed 
by the other subscales (Table 6).

We compared the AUCs of patients and informants in or-
der to assess dementia after adjustment for age, education 
level, and SGDS score (Table 7). When comparing the com-
pletion of the questionnaires by patients and informants, the 
informant-rated KDSQ-C and short form of the KDSQ-C 
had better discriminative ability than did the corresponding 
patient-rated questionnaires (p<0.001).

Correlation of instrument scores between patients 
and informants 
The strength of the correlation between MMSE-DS and each 
questionnaire was quantified using Spearman’s coefficient 
(data not shown). Negative correlations were found between 
the MMSE-DS and the KDSQ-C and its subscales, with posi-
tive correlations between the KDSQ-C and its subscales as 
well as between the subscales. For patients, the p-KDSQ-C-II 
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Fig. 1. ROC curves. A: ROC curves for normal cognition vs. dementia for MMSE-DS, p-KDSQ-C, p-KDSQ-C-I, p-KDSQ-C-II, p-KDSQ-C-III, and p-
KDSQ-C-IV. B: ROC curves for normal cognition vs. dementia for MMSE-DS, i-KDSQ-C, i-KDSQ-C-I, i-KDSQ-C-II, i-KDSQ-C-III, and i-KDSQ-C-IV.  
i-KDSQ-C: informant-rated KDSQ-C, KDSQ-C: Korean Dementia Screening Questionnaire-Cognition, KDSQ-C-I: items 1–5, memory domain, KDSQ-
C-II: items 1–5 & 11–15, memory domain+activities of daily living, KDSQ-C-III: items 1–5 & 6–10, memory domain+other cognitive domains, 
KDSQ-C-IV: items 6–10 & 11–15, other cognitive domains+activities of daily living, MMSE-DS: Mini Mental State Examination-Dementia Screen-
ing, p-KDSQ-C: patient-rated KDSQ-C, ROC: receiver operating characteristic.
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Table 3. Sensitivity and specificity of each instrument completed by patients when using different cutoff scores for discriminating D

Instrument and cutoff score NC (n=200) D (n=170) Sensitivity (95% CI) Specificity (95% CI) AUC (95% CI)
MMSE-DS 0.95 (0.93–0.97)

>24 184 26 0.85 (0.78–0.90) 0.92 (0.87–0.95)
≤24* 16 144

>22 197 45 0.74 (0.66–0.80) 0.99 (0.96–1.00)
≤22 3 125

p-KDSQ-C 0.62 (0.55–0.70) 0.77 (0.70–0.82) 0.75 (0.70–0.80)

<6 153 64
≥6* 47 106

p-KDSQ-C-I 0.64 (0.56–0.71) 0.74 (0.67–0.80) 0.72 (0.67–0.78)

<3 148 61
≥3* 52 109

p-KDSQ-C-II 0.73 (0.66–0.79) 0.71 (0.64–0.77) 0.76 (0.71–0.81)

<3 141 46
≥3* 59 124

p-KDSQ-C-III 0.55 (0.47–0.62) 0.80 (0.73–0.85) 0.72 (0.67–0.78)

<6 159 77
≥6* 41 93

p-KDSQ-C-IV 0.66 (0.59–0.74) 0.68 (0.61–0.74) 0.73 (0.68–0.78)

<3 136 57
≥3* 64 113

Data are NC vs. D values.
*Optimal cutoff according to Youden’s index.
AUC: area under the receiver operating characteristic curve, D: dementia, MMSE-DS: Mini Mental State Examination-Dementia Screening, NC: normal 
cognition, p-KDSQ-C: patient-rated Korean Dementia Screening Questionnaire-Cognition, p-KDSQ-C-I: items 1–5, memory domain, p-KDSQ-C-II: 
items 1–5 & 11–15, memory domain+activities of daily living, p-KDSQ-C-III: items 1–5 & 6–10, memory domain+other cognitive domains, p-KDSQ-
C-IV: items 6–10 & 11–15, other cognitive domains+activities of daily living.

Table 4. Sensitivity and specificity of each instrument completed by informants when using different cutoff scores for discriminating D

Instrument and cutoff score NC (n=200) D (n=170) Sensitivity (95% CI) Specificity (95% CI) AUC (95% CI)
i-KDSQ-C 0.92 (0.89–0.95)

<9 185 36 0.79 (0.72–0.85) 0.93 (0.88–0.96)
≥9* 15 134

<6 158 26 0.85 (0.78–0.90) 0.79 (0.73–0.84)
≥6 42 144

i-KDSQ-C-I 0.77 (0.70–0.83) 0.87 (0.82–0.91) 0.89 (0.86–0.93)

<4 174 39
≥4* 26 131

i-KDSQ-C-II 0.78 (0.71-0.84) 0.93 (0.88–0.96) 0.92 (0.89–0.95)

<6 185 37
≥6* 15 133

i-KDSQ-C-III 0.64 (0.56–0.71) 0.99 (0.96–1.00) 0.91 (0.88–0.94)

<9 197 62
≥9* 3 108

i-KDSQ-C-IV 0.54 (0.46–0.61 0.99 (0.96–1.00) 0.91 (0.89–0.94)

<5 198 79
≥5* 2 91

Data are NC vs. D values.
*Optimal cutoff according to Youden’s index.
AUC: area under the receiver operating characteristic curve, D: dementia, i-KDSQ-C: informant-rated Korean Dementia Screening Questionnaire-Cog-
nition, NC: normal cognition.
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showed a stronger correlation with the MMSE-DS than did 
the p-KDSQ-C subscales. For informants, the i-KDSQ-C and 
all its subscales showed strong correlations with the MMSE-
DS, although the correlations were strongest for the i-KD-
SQ-C and i-KDSQ-C-II. The MMSE-DS was more weakly 
correlated with the p-KDSQ-C and its subscales than with 
the i-KDSQ-C. The differences in the correlations between 
the patient- and informant-rated scores were statistically sig-
nificant (Table 8).

DISCUSSION

Our previous study found that the KDSQ-C had good dis-
criminability for dementia.2 The original version of the KD-
SQ-C includes 15 questions that assess the 3 dimensions of 
memory impairment (items 1–5), other cognitive impairments 
including language impairments (items 6–10), and the ability 
to perform complex tasks in daily life (items 11–15). We di-
vided the original version of the KDSQ-C into four subscales 
(I, II, III, and IV) and we compared the reliability and valid-
ity of each of these four subscales as a screening tool for cog-
nitive dysfunction.

i-KDSQ-C-II represents two different constructs of mem-
ory and activities of daily living,1 and had a sensitivity and 
specificity of 0.78 and 0.93, respectively, when using a cutoff 
score of 6; the corresponding values for the i-KDSQ-C were 
0.85 and 0.79. The AUC of i-KDSQ-C-II was 0.92 (95% CI= 
0.71–0.81), which is same as that of the original i-KDSQ-C 
and higher than those of the i-KDSQ-C-I, i-KDSQ-C-III, and 
i-KDSQ-C-IV, and thus it appears to be as valid as the origi-
nal i-KDSQ-C, at least in the present population. The i-KD-
SQ-C and i-KDSQ-C-II showed stronger correlations with 
the MMSE-DS. The MMSE is currently the most commonly 
used instrument for the primary assessment or screening of 
dementia in both clinical and epidemiologic case-finding ap-
plications.12,13 The results of the present study suggest that the 
short form of the KDSQ-C is a reliable, valid, and useful screen-
ing tool for discriminating patients with dementia while main-
taining the reliability and validity of the original KDSQ-C.

The AUC of the p-KDSQ-C-II was 0.76 (95% CI=0.71–
0.81), which was higher than those of the p-KDSQ-C-I, p-
KDSQ-C-III, and p-KDSQ-C-IV. The AUC tended to be 

Table 5. Comparison of area under the receiver operating characteristic curves (NC vs. D) after adjustment for age, education level, and short 
form of the Geriatric Depression Scale score

        Instruments
Patient ratings Informant ratings

Difference (95% CI) p Difference (95% CI) p
MMSE-DS vs. KDSQ-C -0.162 (-0.205, -0.118) <0.001* -0.020 (-0.047, 0.007) 0.147

MMSE-DS vs. KDSQ-C-I -0.172 (-0.217, -0.127) <0.001* -0.045 (-0.075, -0.015) 0.004*

MMSE-DS vs. KDSQ-C-II -0.152 (-0.194, -0.110) <0.001* -0.025 (-0.051, 0.001) 0.063

MMSE-DS vs. KDSQ-C-III -0.176 (-0.221, -0.130) <0.001* -0.032 (-0.061, -0.002) 0.035

MMSE-DS vs. KDSQ-C-IV -0.165 (-0.209, -0.120) <0.001* -0.022 (-0.050, 0.006) 0.121

KDSQ-C vs. KDSQ-C-I -0.010 (-0.028, 0.007) 0.234 -0.025 (-0.037, -0.013) <0.001*

KDSQ-C vs. KDSQ-C-II 0.010 (-0.002, 0.021) 0.091 -0.005 (-0.011, 0.002) 0.155

KDSQ-C vs. KDSQ-C-III -0.014 (-0.023, -0.005) 0.003* -0.012 (-0.018, -0.005) 0.001*

KDSQ-C vs. KDSQ-C-IV -0.003 (-0.016, 0.010) 0.645 -0.002 (-0.012, 0.008) 0.702

Data are NC vs. D values. p values are from the DeLong test.
*Statistical significance by Bonferroni correction.
D: dementia, KDSQ-C: Korean Dementia Screening Questionnaire-Cognition, KDSQ-C-I: items 1–5, memory domain, KDSQ-C-II: items 1–5 & 11–15, 
memory domain+activities of daily living, KDSQ-C-III: items 1–5 & 6–10, memory domain+other cognitive domains, KDSQ-C-IV: items 6–10 & 11–15, 
other cognitive domains+activities of daily living, MMSE-DS: Mini Mental State Examination-Dementia Screening, NC: normal cognition.

Table 6. Comparison of AUCs (NC vs. AD or NC vs. other dementias)

Instrument
NC vs. AD NC vs. other dementias

AUC (95% CI) AUC (95% CI)
Patient ratings

MMSE-DS 0.97 (0.95–0.99) 0.91 (0.85–0.97)

KDSQ-C 0.74 (0.68–0.80) 0.76 (0.67–0.84)

KDSQ-C-I 0.73 (0.68–0.79) 0.69 (0.60–0.78)

KDSQ-C-II 0.76 (0.71–0.82) 0.74 (0.65–0.83)

KDSQ-C-III 0.72 (0.66–0.78) 0.73 (0.65–0.82)

KDSQ-C-IV 0.71 (0.65–0.77) 0.77 (0.69–0.85)

Informant ratings

KDSQ-C 0.93 (0.90–0.96) 0.90 (0.85–0.95)

KDSQ-C-I 0.91 (0.87–0.94) 0.86 (0.80–0.92)

KDSQ-C-II 0.93 (0.90–0.96) 0.90 (0.84–0.95)

KDSQ-C-III 0.92 (0.89–0.95) 0.88 (0.82–0.94)

KDSQ-C-IV 0.92 (0.89–0.95) 0.90 (0.84–0.96)

AD: Alzheimer’s disease, AUC: area under the receiver operating char-
acteristic curve, KDSQ-C: Korean Dementia Screening Questionnaire-
Cognition, KDSQ-C-I: items 1–5, memory domain, KDSQ-C-II: items 
1–5 & 11–15, memory domain+activities of daily living, KDSQ-C-III: 
items 1–5 & 6–10, memory domain+other cognitive domains, KDSQ-
C-IV: items 6–10 & 11–15, other cognitive domains+activities of daily 
living, MMSE-DS: Mini Mental State Examination-Dementia Screening, 
NC: normal cognition.
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higher for the p-KDSQ-C-II than for the original version, but 
the difference was not statistically significant. Regarding the 
ability to discriminate between the normal cognition and de-
mentia groups, p-KDSQ-C-II had the best combination of 
sensitivity and specificity, at 0.73 and 0.71, respectively, when 
using a cutoff score of 3. Considering that most people visit-
ing a clinic for health checkups are not accompanied by an 
informant, we propose that the instrument with the greatest 
practical implications for the national health checkup system 
is the short-form p-KDSQ-C-II, since it had at least the same 
reliability, validity, and clinical utility as the original version 
of the p-KDSQ-C, and also had the best discriminability as 
a screening tool. 

The KDSQ-C-II does not include KDSQ-C items 6–10, 
which assess other cognitive impairments, including language 
impairments, were shown to be sensitive to detecting demen-
tia types other than AD in previous studies.14,15 The results of 
previous studies are supported by the present findings, where 
the ability to discriminate between the normal cognition and 
AD groups was at least as good for the KDSQ-C-II as for the 
original version of the KDSQ-C, while the KDSQ-C-IV had 
the worst ability to discriminate between the normal cogni-
tion and other-dementias groups.   

When comparing the completion of the questionnaires by 
patients and informants, the discriminative ability was better 

for the informant-rated than the patient-rated short form of 
the KDSQ-C. This finding is in agreement previous studies 
showing that informant-based measurements are more use-
ful for the early screening of cognitive changes.13,16

The findings of the present study have implications for pub-
lic health. First, the i-KDSQ-C-II has excellent screening abil-
ity for dementia. Second, the p-KDSQ-C-II is also useful for 
screening for dementia when informants are not available. 
Short-form instruments are easier for patients who have cog-
nitive impairment to complete compared to the original ver-
sions. Hence, the short form of the KDSQ-C is practical as a 
screening tool in a national medical checkup setting. 

The present study has certain strengths: 1) it was a multi-
center study that included institutions from diverse regions 
of the country, 2) the questionnaires were administered to 
paired patients and informants, and 3) MCI and dementia 
were diagnosed based on clinical symptoms, comprehensive 
neuropsychological tests, and laboratory findings, rather than 
just using questionnaires. However, the present study was also 
subject to several limitations: 1) the patients were recruited 
from tertiary university hospitals and dementia centers, and 
so they might not have been representative of the general pop-
ulation, 2) the group of subjects with normal cognition may 
have included some with subjective cognitive decline, 3) we 
did not apply imaging studies or comprehensive neuropsy-

Table 7. Comparison of the AUCs of patients and informants for assessing dementia after adjustment for age, education level, and SGDS score

Instrument
Patient ratings Informant ratings
AUC (95% CI) AUC (95% CI) Difference (95% CI) p

KDSQ-C 0.79 (0.75–0.84) 0.93 (0.91–0.96) 0.142 (0.100–0.183) <0.001

KDSQ-C-I 0.78 (0.74–0.83) 0.91 (0.88–0.94) 0.127 (0.085–0.169) <0.001

KDSQ-C-II 0.80 (0.76–0.85) 0.93 (0.90–0.96) 0.127 (0.087–0.167) <0.001

KDSQ-C-III 0.78 (0.73–0.83) 0.92 (0.90–0.95) 0.144 (0.101–0.187) <0.001

KDSQ-C-IV 0.79 (0.74–0.84) 0.93 (0.91–0.96) 0.143 (0.101–0.184) <0.001

Data are NC vs. D values. p values are from the DeLong test.  
AUC: area under the receiver operating characteristic curve, D: dementia, KDSQ-C: Korean Dementia Screening Questionnaire-Cognition, KDSQ-C-I: 
items 1–5, memory domain, KDSQ-C-II: items 1–5 & 11–15, memory domain+activities of daily living, KDSQ-C-III: items 1–5 & 6–10, memory 
domain+other cognitive domains, KDSQ-C-IV: items 6–10 & 11–15, other cognitive domains+activities of daily living, NC: normal cognition, SGDS: 
short form of the Geriatric Depression Scale.

Table 8. Results of the Fisher r-to-z transformation for the significance of differences between correlation coefficients (n=420)

Instruments
Patient ratings Informant ratings

p
Correlation coefficient (95% CI) Correlation coefficient (95% CI)

KDSQ-C with MMSE-DS -0.437 (-0.511, -0.356) -0.678 (-0.727, -0.623) <0.001 

KDSQ-C-I with MMSE-DS -0.434 (-0.508 , -0.353) -0.654 (-0.706 , -0.596) <0.001 

KDSQ-C-II with MMSE-DS -0.478 (-0.549 , -0.401) -0.675 (-0.724 , -0.620) <0.001 

KDSQ-C-III with MMSE-DS -0.404 (-0.481 , -0.321) -0.668 (-0.718 , -0.611) <0.001 

KDSQ-C-IV with MMSE-DS -0.380 (-0.459 , -0.295) -0.649 (-0.701 , -0.590) <0.001 

The Fisher r-to-z transformation (z score) was used to determine significant differences between correlation coefficients.
KDSQ-C: Korean Dementia Screening Questionnaire-Cognition, KDSQ-C-I: items 1–5, memory domain, KDSQ-C-II: items 1–5 & 11–15, memory 
domain+activities of daily living, KDSQ-C-III: items 1–5 & 6–10, memory domain+other cognitive domains, KDSQ-C-IV: items 6–10 & 11–15, other 
cognitive domains+activities of daily living, MMSE-DS: Mini Mental State Examination-Dementia Screening. 
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chological tests to the patients in the normal cognition group, 
and 4) data on the informants were not available.

In conclusion, a short form of the p-KDSQ-C and i-KDSQ-
C (KDSQ-C-II) whose sensitivity, specificity, and AUCs are 
equal to those of the original KDSQ-C is useful as a screening 
tool for cognitive dysfunction. Further research on general 
population is needed to confirm the results.
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