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Abstract

Background: ADS is a brief informant interview used to detect early cognitive change. This study evaluated the diagnostic
performance of the participant-rated AD8 (p-ADS8) in a predominantly Chinese population. Methods: Data on demographics,
clinical, and cognitive features were collected from 73 participants with no cognitive impairment (NCI), 27 participants with mild
cognitive impairments, and 78 participants with Alzheimer’s disease—informant dyads. Agreement and discriminative properties of
p-ADS8 were assessed. Results: AD8 scores were associated with dementia severity. Participant and informant AD8 scores were
moderately correlated within dementia dyads. The p-AD8 showed good diagnostic performance in differentiating between
participants with NCI and participants with cognitive impairment (sensitivity = 85.0%, specificity = 74.0%, and area under the
curve = 0.80), with a cutoff score of >1. Combination of impairment in Mini-Mental State Examination and p-AD8 is more useful
in detecting cognitive impairment than using the AD8 alone. Conclusion: Within a transcultural setting, the p-AD8 demon-

strated good discriminative validity and can be used to gain a preliminary understanding of an individual’s cognitive status.
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Introduction

The global prevalence of Alzheimer’s disease (AD) is expected
to dramatically increase by 2050, with Asia estimated to
account for 59% of the worldwide cases." The increasing
prevalence of cognitive impairment in the general population
demands the need for early intervention and treatment. How-
ever, the disease remains underdiagnosed due to the lack of
sensitive and reliable clinical tools.

In most clinic settings, performance-based assessments are
typically administered to evaluate the cognitive status of the
patient. However, limitations exist. The Mini-Mental State
Examination (MMSE)? has a ceiling effect that makes it less
sensitive in detecting early cognitive impairment,* particularly
in highly educated individuals.* Other tests such as the
Montreal Cognitive Assessment (MoCA)® may be more time
intensive and therefore inappropriate for use in primary care
settings.

Informant-based assessments are shown to be more sensitive
to early cognitive change than performance-based tests. They
possess longitudinal perspective and face validity, and its usage
has been well established in AD clinical trials.*” Confounding
factors that may influence interpretation of results, such as
practice effects, educational, and sociocultural influences, are
kept minimal.>* However, most informant-based assessments
are lengthy and require interpretation by an experienced clinician,

making it difficult to use in community practice. Given the limited
duration of visits available to physicians in primary care cen-
ters, a brief screening tool capable to screen dementia, espe-
cially in its early stages, is necessary to meet wider needs of
the community.

It is crucial to note that in general practice, a reliable infor-
mant may not always be available, especially in cases of lesser
severity of impairment. Hence, with the use of a brief
informant-based interview, we aimed to investigate the capa-
bility of patients to rate changes in their own cognitive abilities.

The ADS interview'? is a brief dementia screening tool that
is shown to be sensitive to early cognitive change. The
informant-rated ADS (i-ADS) has been translated and validated
in Asian populations belonging to Korea and Taiwan.'':'?
However, an informant may not be present during visits, espe-
cially in cases of milder impairment. The participant-rated
ADS8 (p-ADS) is shown to be useful in a Western study,"’
although not investigated in an Asian population. In this study,
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we examine the application of p-AD8 in an Asian population
for the detection of early dementia.

Methods

Patient Population

Data from healthy controls and patients with Mild Cognitive
Impairment (MCI) and AD were studied. Participants with no
cognitive impairment (NCI) were recruited from a community
screening event in September 2011, while patients with MCI
and AD were recruited from the Memory and Dementia Clinic
at the National Neuroscience Institute between January and
September 2011. Data on demographics and cognitive scores
were collected. Approval from the Centralized Institutional
Review Board was received, and written consent was obtained
from the patients or his/her legal guardians.

Cognitive Assessment

Cognitive assessments including locally validated MMSE'
and the MoCA'®> were administered to all participants. The
Clinical Dementia Rating (CDR)® was used to quantify demen-
tia severity, and the Instrumental Activities of Daily Living
Scale (IADL)'® measured functional status of the participants.
The Geriatric Depression Scale (GDS)17 score of >5 was used
to exclude patients with depression, in both the clinic and the
community cohorts.

The participant with NCI had a CDR score of 0 and a MMSE
score of 27 to 30 (inclusive). In addition, participants with NCI
had to be deemed cognitively normal based on the absence of
significant impairment in cognitive functions or IADL, follow-
ing review by a clinician. Patients with MCI were diagnosed
based on Peterson’s criteria.'®!” They had subjective memory
complaints, and their cognitive symptoms were corroborated
by a reliable caregiver. They also had impaired memory func-
tion for age and education, a CDR of 0.5, and preserved activ-
ities of daily living. They did not fulfill National Institute of
Neurological and Communicative Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Association
(NINCDS-ADRDA)criteria®® for dementia. No patients with
nonamnestic single domain MCI were included in this study.
Patients with AD fulfilled the NINCDS-ADRDA criteria and
had a CDR of 1 or more. Collateral history was obtained from
areliable caregiver. In this study, participants with AD were also
categorized into dementia severity groups (mild, moderate, and
severe), utilizing scores from the CDR and IADL. The clinician
had access to scores of the MoCA, CDR, and GDS but was
blinded to AD8 and MMSE scores for all groups of patients.

The AD8 was administered in English. For non-English
speaking patients, appropriate translation was performed utiliz-
ing cross-cultural adaptation measures.>' The only non-English
speaking group was the Mandarin speakers. The same version
of AD8 was used for the Mandarin-speaking patients, and
direct verbal translation into Mandarin was done by the same
rater to ensure consistency. The participants with NCI and MCI

had the AD8 administered to the participant alone (p-ADS),
while patients with AD had the AD8 administered to both the
participant (p-ADS) and to their primary caregiver (i-AD8).

Statistical Analyses

Statistical analyses were performed using Stata 11.0 (Stata-
Corp, College Station, Texas). Due to heterogeneity in the var-
iances, the Kruskal-Wallis’ test was used in comparing AD8
scores between participants with NCI, MCI, and AD. Post hoc
Wilcoxon’s rank-sum with Bonferroni’s correction was per-
formed to assess comparisons in a group-by-group basis.
Agreement between the patient and the caregiver was measured
with intraclass correlation coefficients. Correlations between
pADS and iADS scores with performance-based tests (MMSE
and MoCA), and the GDS was determined using Spearman’s p
correlation coefficients. Significance was determined as a 2-
tailed o of 0.05. Receiver—operator characteristic curves were
used to determined cutoff points for the ADS as well as to com-
pare the AD8 with the MMSE and the MoCA. Logistic regres-
sion analyses were performed to determine the additive benefit
of ADS8 to the MMSE.

Results

A total of 73 participants with NCI, 27 patients with MCI, and 78
patients with AD—informant pairs were recruited into this study.
The mean age for the participants was 66.7 + 10.8 years with a
mean educational attainment of 8.77 + 4.9 years. Females made
up 66.9% of the sample. The sample consisted of 87.1% Chi-
nese, 6.7% Indian, 3.4% Malay, 1.1% Eurasian, and 1.7% listed
as others. The participants were categorized according to cogni-
tive status ranging from NCI (41%), MCI (15%), mild AD
(26%), and moderate to severe AD (18%).

The top 3 items from the p-AD8 which constituted as the most
common complaints for the cognitively impaired group (MCI and
AD) were: “Daily problems with thinking and/or memory”
(55.8%), “Forgets correct month or year” (52.5%), and “Trouble
learning how to use a tool, appliance or gadget” (49.2%).

Table 1 is an overview of the participant demographics and
test scores according to a classification based on dementia
severity. Among patients with AD, the difference between
mean p-AD8 scores and mean i-AD8 scores were greater in
patients with moderate to severe AD compared to patients with
mild AD. The p-AD8 was significantly different across groups
(chi-square [3, N = 178] = 44.2, P =.0001). The p-AD8 was
able to differentiate between participants with NCI and MCI
(P <.0001), but no significant differences were found between
MCI and mild AD or between mild and moderate to severe AD.
However, the 1-ADS8 was able to differentiate between mild AD
and moderate to severe AD groups (P < .0001, r = .62).

There was adequate agreement in p-ADS8 and i-ADS for all
patients with AD (intraclass correlation coefficient, 0.54; 95%
confidence interval [CI], 0.43-0.66). This agreement was stron-
ger in patients with mild AD (intraclass correlation coefficient,
0.76; 95% CI, 0.58-0.87). Table 2 shows the correlations
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Table I. Demographics and Cognitive Scorings by Classification of Cognitive Impairment.

NCI (n = 73) MCI (n = 27) Mild AD (n = 46) Moderate to severe AD (n = 32) P value
Females (n, %) 47, 64.4% 16, 59.3% 32, 70.0% 24,75.0% .304
Age (mean + SD) years 58.6 + 4.8 619 + 9.0 743 + 80 779 + 7.8 <.0001
Education (mean + SD) years 1.5+ 3.2 1.4 + 3.5 593 + 4.7 4.39 + 3.8 <.0001
MMSE 289 + 1.5 282 + 2.0 227 + 45 124 + 39 <.0001
MoCA 278 + 25 272 + 26 21.0 + 5.1 9.0 + 2.8 <.0001
p-AD8 120 + 1.7 270 + 1.9 291 + 1.4 269 + 14 <.0001
i-AD8 NA NA 437 + 1.8 681 + 1.3 <.0001

Abbreviations: MMSE, Mini-Mental State Examination; MoCA, Montreal cognitive assessment; p-ADS8, participant-rated AD8; i-AD8, informant-rated AD8; NA,

not available; SD, standard deviation.

Table 2. Correlations Between Both Informant- and Participant-
Rated AD8 and Assessment Variables in Patients With Mild and
Moderate to Severe AD.

Informant AD8 Participant AD8
Variable Spearman’s p P value Spearman’s p P value
MMSE —0.63 <.0001 —0.32 .006
MoCA —0.68 <.0001 —0.42 .001
GDS 0.14 .36 0.11 A48

Abbreviations: MMSE, Mini-Mental State Examination; MoCA, Montréal cognitive
assessment; GDS, geriatric depression scale.

between both p-ADS and i-ADS scores with the MMSE and the
MoCA. The i-AD8 showed stronger correlation with the
MMSE and the MoCA. No significant correlation was found
between ADS and GDS.

Table 3 summarizes the results of receiver—operating curve
analysis to determine the optimal cutoff. The p-ADS had the
best combination of sensitivity = 85%, specificity = 74%, and
area under the curve (AUC) 0.80, with a cutoff score of 1.

The p-AD8 was also effective in discriminating individuals
without dementia from those with MCI (sensitivity = 84%, spe-
cificity = 65%, and AUC = 0.76). The p-ADS8 was a more sensi-
tive tool as compared to cognitive tests such as the MMSE (AUC
= 0.62) or the MoCA (AUC = 0.59) in earlier stages of cognitive
impairment (Table 4). When utilized to discriminate between
stages of severity in patients with dementia (eg, between mild
AD and moderate AD), the p-ADS8 was not as effective as the use
of the MMSE or MoCA. However, the i-AD8 was shown to be a
relatively good discriminative tool in differentiating between
mild AD and moderate to severe AD (AUC = 0.86).

In multivariate analyses adjusting for age and education, the
combination of impairment in both the AD8 and the MMSE
(odds ratio [OR], 223.12; CI, 38.73-1285.33) was significantly
better at detecting any cognitive impairment than impairment
in ADS8 only (OR, 8.99; CI, 2.90-27.80) but not better than
impairment in MMSE alone (N = 3, all 3 impaired).

Discussion

In the absence of an informant, the p-AD8 has shown to be effec-
tive in differentiating individuals with MCI from individuals

Table 3. Psychometric Properties of the Participant-Rated AD8
Using Different Cutoffs to Discriminate Between Participants With
NCI and Cognitive Impairment and Participants With NCI and MCI.

NClI vs CI

p-AD8 Score Sensitivity, %  Specificity, % PPV, % NPV, %
| 85 74 82 78

2 73 80 84 67

3 59 85 85 59
NCI vs MCI

p-AD8 score Sensitivity, %  Specificity, % PPV, % NPV, %
| 84 65 78 74

2 67 78 8l 62

3 55 83 82 56

Abbreviations: p-AD8, participant-rated AD8; NCI, no cognitive impairment;
MCI, mild cognitive impairment; Cl, cognitively impaired; NPV, negative pre-
dictive value; PPV, positive predictive value.

without dementia. The current study demonstrates that as previ-
ously depicted in a Western population,'® the self-rated ADS is
a valid tool for self-rated cognitive status in an Asian popula-
tion. When administered to patient with dementia—caregiver
dyads, the self-rated AD8 showed adequate agreement with
that of the informant’s ADS ratings. The self-rated AD8 also
corresponded to global cognitive assessments such as the
MMSE. Consistent with the original study,'® the optimal cutoff
value of the self-rated AD8 was found to be 1.

The top 3 items from the p-AD8 which constituted as the
most common concerns for the cognitively impaired group
(MCI and AD) were found to be memory-related components
of the ADS. Such subjective memory complaints have been
postulated as early precursors of future cognitive decline and
may also be associated with negative effect.***

The consistency of results obtained in this study suggests
that the self-rated AD8 was not overly influenced by the differ-
ence in cultural backgrounds. This similarity may be due to the
objective nature of the AD8 which is not likely to be influenced
by age, education, or cultural differences.?* Its usefulness also
lies in the neutrality of questions which is unlikely to incite
distress. Although the i-ADS has been validated in both Korean
and Taiwanese populations, to our knowledge, this is the first
study of the p-ADS within an Asian population. The usefulness
of the ADS in an Asian population is important and different
from previous studies in Western populations as it involves
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Table 4. Sensitivity, Specificity, and AUC for the MMSE, the MoCA, and the p-AD8.

Variable Categorization AUC (95% Cl) Sensitivity Specificity PPV NPV

MMSE Cognitively Impaired 0.86 (0.80-0.92) 091 0.73 0.83 0.85
MCI 0.62 (0.50-0.74) 0.33 0.84 0.75 0.47

MOCA Cognitively Impaired 0.78 (0.70-0.86) 0.89 0.62 0.77 0.80
MCI 0.59 (0.45-0.73) 0.80 0.36 0.64 0.55

p-AD8 Cognitively Impaired 0.80 (0.74-0.86) 0.85 0.74 0.82 0.78
MCI 0.76 (0.67-0.85) 0.84 0.65 0.78 0.74

Abbreviations: MMSE, Mini-Mental State Examination; MoCA, Montréal cognitive assessment; p-AD8, participant-rated AD8; Cl, confidence interval; NPV,
negative predictive value; PPV, positive predictive value; AUC: area under the curve; MCI, mild cognitive impairment.

cultural differences between Western and Asian populations.
The structured nature of the AD8 might help in circumventing
this problem as the test gives scaffolding for the caregiver to
accurately relate cognitive and functional deficiencies to the
clinician.

The p-ADS8 has also shown to be a more sensitive tool as
compared to the MMSE and the MoCA in discriminating
between cognitively normal and those with very MCI. This
could be attributed to possible ceiling effects® in patients with
advanced education,® with the usage of performance-based
tests such as the MMSE. The ADS, unlike these cognitive tests,
is unlikely to be influenced by education levels as it compares
the participant’s current cognitive status to his previous cogni-
tive status. However, as the AD8 was designed to be a screen-
ing tool sensitive to early cognitive impairment, it may not
differentiate as well between mild, moderate, and severe
dementia. This is particularly relevant in the p-ADS, because
patients in more severe stages of dementia are unlikely to iden-
tify more dementia symptoms due to diminishing insight.*’
Due to the development of cognitive anosognosia®® as the
disease progresses, denial of cognitive deficits®’ may lead to
widening discrepancies between self-assessment and informa-
tion provided by the informants. Hence, it has been reflected
in this study that as severity of dementia increases, the MMSE
and the MoCA become more effective than the p-ADS in clas-
sifying individuals. Thus, the utility of the AD8 as a self-
reporting measure may be greater in individuals with very mild
impairment as compared to more individuals with dementia.'* In
addition, when the AD8 was combined with the MMSE, a signif-
icant increase in the ability to detect MCI was observed. This
increase in detection rate reflects the usefulness of combining
subjective symptoms with objective cognitive evaluation.

A comparison within the participant with AD —informant
dyads revealed that the i-AD8 was found to have stronger
correlations with the MMSE and the MoCA as compared to the
p-ADS, suggesting that participants may have underestimated
their cognitive deficits. The i-AD8 was also found to possess
sensitivity in differentiating between early dementia and later
stages of dementia. This emphasizes the role of caregivers in
providing reliable accounts of memory and functional changes
in patients.

There are limits to this study. The sample is a convenience
cohort recruited from both a screening event and a memory
clinic. Hence, it may not be representative of the general

population. In addition, almost all the cognitively normal and
participants with MCI in our study were unaccompanied by
an informant during their visit. Due to the resulting absence
of i-AD8 data for the above-mentioned group, the effectiveness
of i-ADS cannot be excluded and needs to be investigated in
future studies. Data on informant ADS ratings were only avail-
able for patients with dementia presenting with greater cogni-
tive impairment. However, we were still able to assess the
general utility of the self-rated ADS8 in comparison with other
frequently utilized cognitive measures like the MMSE. In addi-
tion, agreement between self-rated AD8 and i-ADS could still
be assessed within patient with dementia—caregiver dyads. The
effectiveness of the i-AD8 has also been well established in
other Asian populations.'*

Informant interviews are still preferable as they provide bet-
ter reliability in determining cognitive and functional change in
patients with dementia. However, in reality, informants are not
always present at clinic visits. This is especially the case in
patients with little cognitive impairment and who are still able
to function independently. In the absence of an informant, the
ADS8 has been shown to be able to offer useful information
regarding the patients’ cognitive abilities. The demonstration
of the effectiveness of the self-rated ADS within a local Asian
population supports its utility in cross-cultural settings. The
ADS8 may be a good preliminary screening tool for the early
detection of dementia in both primary and community health
care settings.
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