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Abstract
Introduction: To assess cognitive impairment, self-aware-
ness is an important issue. The Ascertain Dementia 8 ques-
tionnaire (AD8) is a brief observation checklist for detecting 
mild cognitive impairment (MCI) and dementia. After analyz-
ing the reliability and validity of a self-reported Japanese ver-
sion of the AD8 (AD8-J), we compared self- and informant-
reported versions of the AD8-J. Methods: A total of 93 com-
munity residents aged 75 years or older living in Wakuya, 
Northern Japan, agreed to participate in this study; 35 were 
rated as Clinical Dementia Rating (CDR) 0 (healthy), 46 as 
CDR 0.5 (defined herein as MCI), and 12 as CDR 1 or above 
(dementia, confirmed by the DSM-IV). We examined the reli-
ability and validity using a receiver operating characteristic 
(ROC) curve. We analyzed the differences between self-re-
ported and informant-reported AD8-J using a repeated mea-
sures ANOVA. Results: The self-reported AD8-J showed a sat-
isfactory reliability (i.e., Cronbach coefficient, α = 0.71; Gutt-
man split half method coefficient = 0.60). For CDR 0 vs. CDR 

0.5 or above, the area under the ROC curve was 0.74 and the 
cutoff score was 1/2, with a sensitivity of 70.7% and a speci-
ficity of 65.7%. Analysis of the subscores of AD8 suggested 
that, from the early stage of dementia, the subjects showed 
a subjective decline in memory and interest in hobbies/ac-
tivities, as well as problems with judgment. Conclusion: It is 
suggested that the self-reported AD8-J was effective in de-
tecting MCI and dementia. We could use it for detecting MCI 
and dementia, including in those living alone, in the primary 
health checkup. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

The stage of Clinical Dementia Rating (CDR) 0.5 is the 
borderline condition between health and dementia [1]. 
Previously, we reported that the prevalence of amnestic 
mild cognitive impairment (MCI) was 4.9%, whereas that 
of CDR 0.5 was 30.2% [2]; thus we considered that the 
concept of CDR 0.5 was better as a screen for participants 
with prodromal dementia than amnestic MCI.

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.
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However, the scoring of informant-based instruments 
such as the CDR is dependent on the reliability of the fam-
ily or caregiver [3]. According to information from the 
government, in 2016 the number of 1-person households 
with persons aged 65 or older was 27% [4]. For elderly 
people who live alone, we could not use an informant rat-
ing assessment.

Alternative to an informant-based approach, there are 
performance-based tests and self-reported tests. The for-
mer include neuropsychological tests such as the Mini-
Mental State Examination (MMSE) [5]; however, these 
tests may be difficult to use to evaluate recent changes [3].

Self-rating scales were not so frequently used, since 
many dementia patients have a lack of awareness or de-
nial of cognitive deficits (cognitive anosognosia). Aware-
ness of cognitive impairments varies between individuals, 
with some patients offering reliable accounts of cognitive 
change and others failing to estimate symptoms [3, 6]. 
Meanwhile, some patients with dementia have been re-
ported to be able to self-rate the physical and psychologi-
cal symptoms such as depression [7].

There are several self-rating tests for detecting MCI 
and dementia, such as the Ascertain Dementia 8 ques-
tionnaire (AD8) [8], the Self-Administered Gerocogni-
tive Examination (SAGE) [9], the 64-item Memory Func-
tioning Questionnaire [10, 11], and the Self-Adminis-
tered Dementia Checklist [12].

The AD8 consists of 8 short questions about memory 
complaints. Galvin et al. [8] reported the use of the self-
reported AD8 as an alternative scale of informant-report-
ed AD8. The SAGE was developed as a 10- to 15-min self-
administered cognitive assessment tool, but it was affect-
ed by the individual’s low educational attainment and 
visual impairment [3, 9]. The 64-item Memory Function-
ing Questionnaire consisted of 64 items of everyday 

memory functioning [10, 11], but it was too long for gen-
eral use. 

The self-reported AD8 was reported to have good sen-
sitivity and specificity for distinguishing MCI and de-
mentia patients from healthy populations [8]. Since the 
self-reported AD8 includes objective questions about ev-
eryday functional activities in a nonthreatening fashion 
[8], it might be suitable for assessing MCI and dementia.

Since there were no previous studies of a Japanese ver-
sion of the self-reported AD8 (Self-AD8-J), the first aim of 
this study was to establish its reliability and validity. The 
second aim was to compare self- and informant-reported 
versions to discuss self-awareness of cognitive impairment.

Methods

Participants
From December 2017 to March 2018, one hundred residents 

(35 men and 58 women) aged 75 years or older living in Wakuya, 
Northern Japan, agreed to participate in this study. Ninety-three 
participants completed the Self-AD8-J and the Japanese version of 
the informant-reported AD8 (Info-AD8-J); 35 (11 men and 24 
women) were rated as CDR 0 (healthy), 46 (19 men and 27 women) 
as CDR 0.5 (questionable dementia or very mild dementia), and 12 
(5 men and 7 women) as CDR 1 or higher (dementia; Table 1).

We excluded 7 participants due to incomplete data sets. All 
subject with CDR 1 or higher met the criteria for a dementia diag-
nosis with the DSM-IV [13]. We also conducted clinical examina-
tions and neuropsychological tests. With regard to demographic 
data, significant differences were found among the 3 CDR groups 
in terms of age, educational level, and MMSE scores using a one-
way ANOVA and Bonferroni post hoc group comparisons; p < 
0.05 was considered statistically significant.

Assessments
Ascertain Dementia 8 Questionnaire
The informant-reported AD8 [8, 14, 15] is a brief and sensitive 

informant-based assessment for detection of participants with 

Table 1. Demographics of the participants

CDR 0 
(healthy elderly)

CDR 0.5
(MCI)

CDR 1+
(dementia)

F/χ2 value p value

Patients (male/female ratio), n 35 (11/24) 46 (19/27) 12 (5/7) 0.9 0.631
Age, years 80.0 (4.1) 80.2 (4.0) 83.8 (3.4)ab 4.4 0.015
Education, years 11.0 (2.0) 10.6 (2.5) 9.1 (2.6) 3.0 0.055
MMSE score 25.9 (2.6) 23.7 (3.0)a 20.2 (3.5)ab 18.1 <0.001

Values are presented as means (SD) unless otherwise stated. Statistical analyses: sex, χ2 test; other variables, 
one-way ANOVA with a Bonferroni post hoc test (p < 0.05). a Significantly higher/lower than the CDR 0 group 
(p < 0.05). b Significantly higher/lower than the CDR 0.5 group (p < 0.05).
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MCI and dementia in a community. The informant-reported AD8 
consists of 8 short questions about judgement and memory com-
plaints, with 3 answer options each, and the estimated time is 2–3 
min. The 3 answer options of the AD8 include: (1) yes (change), 
(2) no (no change), and (3) N/A (do not know). 

In the informant-reported AD8, the cutoff score of the original 
version for screening for MCI and dementia was 1/2, with a sensi-
tivity of 84% and a specificity of 93% [8]. Meanwhile, the cutoff 
score of the Info-AD8-J for screening for dementia was 1/2, with a 
sensitivity of 88% and a specificity of 68% in a community-based 
study [16].

In the self-reported AD8, the cutoff score of the original version 
for screening for MCI and dementia was 0/1, with a sensitivity of 
80% and a specificity of 59% [8].

We used the Self-AD8-J and the Info-AD8-J [16].

Clinical Dementia Rating
A clinical team comprised of skilled physicians (2 neurologists 

and 2 psychiatrists) and public health nurses determined the CDR 
for each participant [1, 17] and were blinded to the cognitive test 
results. They used the Japanese version of the questionnaire of the 
CDR work sheet [18]. The CDR contains the following 6 domains: 
memory, orientation, judgment and problem solving, community 
affairs, home and hobbies, and personal care. Before the interviews 
with the physicians, the public health nurses visited the partici-
pants’ homes to evaluate their daily activities. Finally, with refer-
ence to the information provided by the family members, the CDR 
for each of the participants was determined at a joint meeting of 
the physicians and public health nurses. One author (K.M.) was 
certified as a CDR rater by the Knight Alzheimer’s Disease Re-
search Center’s Memory and Aging Project at the Washington 
University School of Medicine.

Mini-Mental State Examination
We used the MMSE [5] to assess general cognitive functions. 

The MMSE consists of orientation, registration, serial 7s, recall, 
naming, repetition, comprehension, reading, writing, and draw-
ing. Scores on the MMSE range from 0 (poor) to 30 (good).

Analyses
Reliability of the Self-AD8-J
We used the Cronbach coefficient α and the Guttman split half 

method coefficient for reliability analysis of the Self-AD8-J.

Validity of Self-AD8-J and the Info-AD8-J
We calculated the area under the curve (AUC) of the receiver 

operating characteristic (ROC) curve and its 95% CI for the Self-
AD8-J score, the Info-AD8-J, and the MMSE (CDR 0 vs. CDR 0.5 
or higher [CDR 0.5+]). Participants with a CDR of 0.5+ included 
those with a CDR of 0.5 (n = 46) and those with a CDR of 1+ (n = 
12). Sensitivity, specificity, positive predictive values and negative 
predictive values, as well as likelihood ratios, were calculated with 
standard formulas. We compared the AUC of Self-AD8-J and In-
fo-AD8-J scores with that of the MMSE using paired Z-score anal-
ysis [19].

Differences between the Self-AD8-J and the Info-AD8-J
We analyzed the differences between the Self-AD8-J and the 

Info-AD8-J among the 3 CDR groups using a repeated measures 
ANOVA (2 rater effects [Self-AD8-J vs. Info-AD8-J] × 3 CDR ef-

fects [CDR 0 vs. CDR 0.5 vs. CDR 1+]) with a Bonferroni post hoc 
test (significance level: p < 0.05). When there was a significant in-
teraction between these effects, we used the t test for rater effect 
and a one-way ANOVA with a Bonferroni post hoc test for CDR 
effect (significance level: p < 0.05).

We used IBM SPSS statistics version 22 software (IBM, Corp., 
Armonk, NY, USA) for all statistical analyses in this study.

Results

Reliability of the Self-AD8-J
The Cronbach α coefficient was 0.71 (range 0.65–0.72), 

and the Guttman split half method coefficient was 0.60 
(group A: items 1, 2, 3, and 4; group B: items 5, 6, 7, and 
8).

Validity of the Self-AD8-J and the Info-AD8-J
Figure 1 shows the ROC curves of the Self-AD8-J and 

the Info-AD8-J and the MMSE.
Table 2 shows the ROC curve and cutoff scores and 

diagnostic accuracy, sensitivity, and specificity of the Self-
AD8-J and the Info-AD8-J.
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Fig. 1. ROC of Self-AD8-J and the Info-AD8-J and the MMSE: 
CDR 0 vs. CDR 0.5 or higher. Thick line: ROC of the Self-AD8-J. 
Dashed line: ROC of the Info-AD8-J. Thin line: ROC of the MMSE.
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Differences between the Self-AD8-J and the  
Info-AD8-J
Table 3 shows the results of the mean total and sub-

scores of the Self-AD8-J and the Info-AD8-J among the 
CDR groups. The total score and those of items 2, 3, 7, 
and 8 showed significant interactions between rater and 
CDR effects.

Total score: rater and CDR effects with an interaction.
• Rater effect: the Self-AD8-J score was severer than the 

Info-AD8-J score in the CDR 0.5 group.
• CDR effect: the Self-AD8-J scores of the CDR 0.5 and 

1+ groups were severer than that of the CDR 0 group. 
The Info-AD8-J score of the CDR 1+ group was se-
verer than those of the CDR 0 and 0.5 groups.
Item 1 (problems with judgment): rater and CDR ef-

fects, but no interaction.
• Rater effect: the Self-AD8-J score was severer than the 

Info-AD8-J score.
• CDR effect: the score of the CDR 1+ group was sever-

er than that of the CDR 0 group.

Item 2 (reduced interest in hobbies/activities): rater 
and CDR effects with an interaction.
• Rater effect: the Self-AD8-J score was severer than the 

Info-AD8-J score in the CDR 0.5 group.
• CDR effect: the Self-AD8-J scores of the CDR 0.5 and 

1+ groups were severer than that of the CDR 0 group. 
The Info-AD8-J score of the CDR 1+ group was se-
verer than those of the CDR 0 and 0.5 groups.
Item 3 (repeats questions, stories, or statements): CDR 

effect with an interaction, but no rater effect.
• Rater effect: the Self-AD8-J score was severer than the 

Info-AD8-J score in the CDR 0.5 group.
• CDR effect: there was no difference among the 3 

groups in terms of the Self-AD8-J score. The Info-
AD8-J score of the CDR 1+ group was severer than 
those of the CDR 0 and 0.5 groups.
Item 4 (trouble learning how to use tools, appliances, 

or gadgets): no rater or CDR effects with no interaction.
Item 5 (forgets the correct month or year): CDR effect, 

but no rater effect with no interaction.
• CDR effect: the score of the CDR 1+ group was sever-

er than those of the CDR 0 and 0.5 groups.
Item 6 (difficulty handling complicated financial af-

fairs): CDR effect, but no rater effect with no interaction.
• CDR effect: the score of CDR 1+ group was severer 

than those of the CDR 0 and 0.5 groups.
Item 7 (difficulty remembering appointments): rater 

and CDR effects with an interaction.
• Rater effect: the Info-AD8-J score was severer than the 

Self-AD8-J score in the CDR 1+ group.
• CDR effect: there was no difference among the 3 

groups in terms of the Self-AD8-J score. The Info-
AD8-J score of the CDR 1+ group was severer than 
those of the CDR 0 and 0.5 groups.
Item 8 (consistent problems with thinking and/or 

memory): rater and CDR effects with an interaction.
• Rater effect: the Self-AD8-J score was severer than the 

Info-AD8-J score in the CDR 0.5 group.
• CDR effect: the Self-AD8-J score of the CDR 0.5 group 

was severer than that of the CDR 0 group. The Info-
AD8-J score of the CDR 1+ group was severer than 
those of the CDR 0 and 0.5 groups.

Discussion

Reliability of the Self-AD8-J
Since the previous study reported that Cronbach α val-

ues of 0.7–0.8 are regarded as satisfactory [20], we consid-
ered that the Self-AD8-J had enough reliability for analysis. 

Table 2. ROC curve and diagnostic accuracy of the Self-AD8-J and 
the Info-AD8-J

CDR 0 vs. CDR 
0.5 or higher

Patients, n 35 vs. 58
AUC (95% CI)

Self-AD8-J 0.74 (0.64–0.84), p < 0.001
Info-AD8-J 0.66 (0.55–0.77), p = 0.012
MMSE 0.75 (0.65–0.85), p < 0.001

Z-score
Self-AD8-J vs. MMSE Z = –0.15, p = 0.444
Info-AD8-J vs. MMSE Z = –1.08, p = 0.140
Self-AD8-J vs. Info-AD8-J Z = 0.98, p = 0.164

Diagnostic accuracy of the Self-AD8-J
Cutoff score 0/1 1/2
Sensitivity, % 85.5 70.7
Specificity, % 45.7 65.7
Positive predictive value, % 72.1 77.4
Negative predictive value, % 64.0 57.5
Positive likelihood ratio 1.56 2.06
Negative likelihood ratio 0.34 0.45

Diagnostic accuracy of the Info-AD8-J
Cutoff score 0/1 1/2
Sensitivity, % 65.5 37.9
Specificity, % 54.3 88.6
Positive predictive value, % 70.4 84.6
Negative predictive value, % 48.7 46.3
Positive likelihood ratio 1.43 3.32
Negative likelihood ratio 0.64 0.70
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Validity of the Self-AD8-J and the Info-AD8-J
If the cutoff scores of the Self-AD8-J were 0/1, then the 

sensitivity would be good but the specificity would be poor 
for detecting MCI and dementia. In contrast, if the cutoff 
level of the Self-AD8-J were 1/2, then the sensitivity would 
be lower and the specificity higher than the cutoff level of 
0/1 in the study of Galvin et al. [20]. Our results regarding 
the Self-AD8-J suggest that the “subjective” memory com-
plaints of MCI participants may be a common feature across 
cultures (e.g., St. Louis, MO, USA, and Wakuya, Japan).

If the cutoff scores of the Info-AD8-J were 0/1, then 
the sensitivity and the specificity would be poor for de-
tecting MCI and dementia. In contrast, if the cutoff were 
1/2, then the specificity would be higher. The town of 
Wakuya promotes the longevity of elderly people, and we 
have organized the Strategy Meeting on Dementia Pre-
vention with town officials. We thought that our educa-
tion effort should be gradually widespread so as to in-
crease the ability to detect early dementia in the commu-
nity through observation. 

Differences between the Self-AD8-J and the  
Info-AD8-J
There was an interaction in the total and items 2, 3, 7, 

and 8. In item 2, CDR 0.5 participants had a subjective 
decline in “interest in hobbies/activities.” In a previous 
study, elderly people subjectively felt a reducing of QOL 
when they actually had objective home and hobby im-
pairment [21]. The subjective decline in hobbies and ac-

tivities may be an assessment point for early detection of 
MCI and dementia.

In items 3 and 8, i.e., “unneeded repetition of ques-
tions” and “consistent problems with thinking and/or 
memory,” some CDR 0.5 participants had subjective 
memory complaints; however, their family members 
might not have recognize mild cognitive changes.

In item 7, clinically we know that “forgetting of an ap-
pointment” for a hospital visit is an objective symptom of 
early-stage dementia. Dementia patients may have cogni-
tive anosognosia with regard to their severe cognitive im-
pairments [3, 21], and their caregivers may overestimate 
their symptoms.

In item 1, i.e., “problems with judgment,” the score on 
the Self-AD8-J was severer than those on the Info-AD8-J. 
The score of the CDR 1+ group was severer than those of 
the CDR 0 and 0.5 groups for item 5, i.e., “forgets the cor-
rect month or year,” and item 6, i.e., “difficulty handling 
complicated financial affairs.”

There were no significant rater or CDR effects on item 
4, i.e., “trouble learning how to use tools, appliances, or 
gadgets” in this study. About 30% of the healthy elderly 
had difficulty learning how to use these appliances since 
newer-model home electrical appliances tend to have a 
high degree of performance and complexity. 

Limitations
This study has several limitations. The first limitation 

is that our sample size of patients with dementia was 

Table 3. Self-AD8-J and Info-AD8-J scores

CDR 0 (healthy elderly) CDR 0.5 (MCI) CDR 1+ (dementia) Rater effect
F value

CDR effect
F value

Interaction
F valueSelf-AD8-J Info-AD8-J Self-AD8-J Info-AD8-J Self-AD8-J Info-AD8-J

Patients, n 35 46 12
Total score 1.3 (1.5) 0.7 (1.1) 2.8 (1.9)ac 1.1 (1.3) 3.4 (2.3) b 4.2 (2.6)ab 4.7 20.4 8.8
Subscore

Item 1 0.3 (0.4)c 0.0 (0.2) 0.4 (0.5)c 0.1 (0.3) 0.6 (0.5)ac 0.3 (0.5)a 17.9 4.5 0.1
Item 2 0.2 (0.4) 0.1 (0.4) 0.5 (0.5)ac 0.2 (0.4) 0.6 (0.5)b 0.6 (0.5)ab 4.1 7.5 4.8
Item 3 0.2 (0.4) 0.1 (0.3) 0.4 (0.5) 0.2 (0.4) 0.5 (0.5) 0.8 (0.5)ab 0.1 9.8 3.4
Item 4 0.3 (0.5) 0.3 (0.5) 0.5 (0.5) 0.3 (0.5) 0.3 (0.5) 0.5 (0.5) 0.01 0.8 1.6
Item 5 0.1 (0.3) 0.1 (0.2) 0.3 (0.5)a 0.1 (0.2)a 0.6 (0.5)a 0.7 (0.5)a 0.8 28.8 2.3
Item 6 0.0 (0.0) 0.0 (0.0) 0.1 (0.3)a 0.0 (0.1)a 0.2 (0.4)a 0.3 (0.5)a 0.2 8.2 1.1
Item 7 0.0 (0.2) 0.0 (0.0) 0.1 (0.3) 0.0 (0.2) 0.1 (0.3)d 0.5 (0.5)ab 6.4 8.5 11.6
Item 8 0.2 (0.4) 0.1 (0.3) 0.5 (0.5)ac 0.1 (0.3) 0.6 (0.5) 0.6 (0.5)ab 6.0 9.4 3.4

Values are presented as means (SD) unless otherwise stated. Statistical analysis: repeated measures ANOVA (2 rater effects [Self-
AD8-J vs. Info-AD8-J] × 3 CDR effects [CDR 0 vs. CDR 0.5 vs. CDR 1 or higher]; significance level: p < 0.05) a Significantly higher/
lower than the CDR 0 group (p < 0.05). b Significantly higher/lower than the CDR 0.5 group (p < 0.05). c Significantly higher than the 
Info-AD8-J group (p < 0.05). d Significantly lower than the Info-AD8-J group (p < 0.05).
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small. We could not conduct a test-retest reliability anal-
ysis since this study had a community-based design. We 
used only the MMSE as a neuropsychological test for va-
lidity analysis. It may be difficult to detect MCI in healthy 
elderly populations with a high educational attainment, 
as in this study. 

Conclusions

This study indicated that the Self-AD8-J had a good 
sensitivity for detecting MCI and dementia. It is suggest-
ed that the Self-AD8-J is superior in detecting MCI and 
dementia. We could use the Self-AD8-J for detecting MCI 
and dementia, including in those living alone, in the pri-
mary health checkup. 
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