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High inter-rater reliability in consensus
diagnoses and overall assessment in the
Asian Cohort for Alzheimer’s
Disease Study

Check for updates
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The Asian Cohort for Alzheimer’s Disease (ACAD) study is a collaborative investigation of genetic
and non-genetic risk factors for AD among Asian Americans and Canadians. Harmonization
of diagnostic procedures across recruiting sites will be key to the dataset’s efficacy.
Forty-two participants who completed the consensus process across seven ACAD recruiting sites
were re-reviewedby two further impartial raters.Cohen’sKappacoefficientwasused to evaluate inter-
rater agreement. The findings reveal the highest level of observed agreement at 88% and a Cohen’s
Kappa of 0.835, among site consensus participants and two levels of external review, affirming the
reliability of our protocol. ACAD has developed a data collection and diagnostic process that allows
consistency among sites that serve Asians speaking Korean, Chinese, and Vietnamese languages.

TheAsianCohort forAlzheimer’sDisease (ACAD) investigates genetic and
non-genetic factors influencing Alzheimer’s disease (AD) risk in Asian
American and Canadian populations, which remain underrepresented in
AD research. The protocol includes clinical evaluations, cognitive testing,
and questionnaires on early life experiences and lifestyle. Validated assess-
ments are administered in English, Cantonese, Mandarin, Korean, and/or
Vietnamese1.

Inter-rater reliability is essential in studies of neurodegenerative dis-
orders like AD, ensuring consistent diagnoses that support research integ-
rity and valid sample selection. Accurate diagnostic agreement enhances the
quality of study outcomes and clinical interpretations. However, variability
in clinical judgment can hinder reliability and complicate the interpretation
of findings2,3.

ACAD’s protocol assesses and diagnoses participants across seven
recruiting sites1.We conducted the current study to evaluate the consistency
of ACAD’s diagnostic procedures across sites by comparing agreement
levels among site consensus meeting results approved by reviewers external
to that process and a second round of independent raters. By analyzing
agreement rates and calculating Cohen’s Kappa, the study aimed to identify
areas of disagreement and investigate the reasons behind these differences.
This would help us improve the ACAD data collection protocol, with the

intention to minimize biases and differences in judgments among clinical
raters and to improve the trustworthiness of the results.

Each ACAD site conducted its own consensus diagnosis meetings
attended by a quorum of two clinicians experienced in dementia and at
least one rater who administered the data collection packet. A summary
of the evidence to support the diagnosis of cognitively normal, mild
cognitive impairment (MCI), or dementia is completed after the meeting
for entry into the REDCap electronic database. An important step on this
form is for sites to designate an Overall Assessment indicating whether
there is a history of loss of independent function and/or evidence of
cognitive impairment on the testing administered by ACAD staff. The
overall Assessment should help any inter-rater reliability reviewer to
anticipate the diagnosis made.

It is important to note that raters only perform assessments and do not
make diagnostic determinations. All diagnoses are made during site con-
sensus meetings by qualified clinicians, based on standardized diagnostic
criteria derived from the National Alzheimer’s Coordinating Center
(NACC). During the current review process, several diagnostic dis-
crepancies identified areas where interpretation guidelines could be more
precise. These insights were used to revise the instructional materials and
retrain site staff to improve consistency.

A full list of affiliations appears at the end of the paper. *Lists of authors and their affiliations appear at the end of the paper. e-mail: robin.hsiung@ubc.ca
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TheACADClinical Core determines the data collection protocol. Two
reviewers external to each site (V.H. and T.W.C.) check the summaries for
clinical consistency, confirming cognitive test and functional assessment
scores against the site’s overall assessment and diagnostic conclusions. Per
protocol, the external reviewers checked the first five participants for whom
data collectionandentrywere completedat each site and subsequently every
5th participant, was randomly selected using Google’s Random Number
Generator. The external reviewers have the option to place inquiries to the
recruiting sites if the participant’s cognitive and/or functional instrument
scores, captured in the Overall Assessment on the Consensus Form, do not
seemconsistentwith the consensus diagnoses. External reviewers signoff on
consensus diagnoses after the resolution of any inquiries.

In cases of borderline cognitive status—such as differentiating between
subjective cognitive complaint (SCC) andmild cognitive impairment (MCI)
—external reviewers may use this inquiry process to clarify the clinical
rationale behind a site’s diagnosis. These clarifications are particularly
valuable when diagnostic decisions rely on qualitative or contextual factors
not captured in instrument scores. To support transparency in such cases,
the revisedData Collection Packet (DCP v.2) now includes a dedicated free-
text field for sites to record clinical observations relevant to diagnostic
reasoning.

Methods
At the time of data analysis, ACADhad one coordination site (University of
Pennsylvania, single IRB #843791 covered all US recruitment sites), five US
recruitment sites (Columbia University, University of Massachusetts Bos-
ton, University of Southern California and Southern California Eye Insti-
tute, University of California San Francisco, University of California San
Diego), and two Canadian recruitment sites (University of British Colum-
bia, REB #H21-00990; Centre of Addiction and Mental Health, REB #021/
2021). Other supporting sites (e.g., non-recruitment sites) included Boston
University, Brigham and Women’s Hospital, Icahn School of Medicine at
Mount Sinai, Stanford University, and the University of Washington
(National Alzheimer’s Coordinating Center). All participants have given
consent to participate in the present study.

To check the consistency of the diagnostic process across all 7 ACAD
sites, we had inter-rater reliability reviewers (B.L.T. and G.Y.R.H.) perform
an additional review on cases that had already gone through the full con-
sensus plus inter-rater reliability review process. We conducted an addi-
tional round of diagnostic logic review to develop a rating of inter-rater
reliability, with the reliability tested with Cohen’s kappa.

At the time of this study, 88 participants from the ACAD study had
undergone the site consensus process followed by approval by external
reviewers. An ACAD Data Management Core member, independent of
recruiting sites and blinded by study ID, created a subsample consisting of 6
participants from each of the 7 recruiting sites. These 6 represented cog-
nitively healthy controls (which could include subjective cognitive com-
plaint, SCC) and individuals with cognitive impairments, such as AD
and MCI.

No site had fewer than 7 participants available for selection, allowing
for the consistent sampling of 6 participants per site. Fromeach site, the first
five participants with completed REDCap data entry were selected, and one
additional participant was randomly chosen from the next five enrolled,
usingGoogle’s randomnumber generator. This approach ensured temporal
distribution across recruitment waves—capturing participants enrolled
early, mid-phase, and later in the study—to detect any systematic shifts in
diagnostic classification over time. Overall, the sites had entered 561 con-
sensus diagnoses into REDCap at the time of the inter-rater reliability
review, however, only 550 had a complete data set from which this repre-
sentative subset was drawn.

The high-level demographics (age and educational level) and cognitive
and functional test scores for each participant were organized into a com-
prehensive spreadsheet for the inter-rater reliability reviewers. These data
included the clinical dementia rating scale (CDR)4, modified mini-mental
state examination (3MS)5 for Korean-speaking participants, or Cognitive

Abilities Screening Instrument for all others (CASI-1—English and
Vietnamese6; CASI-2—Cantonese,Mandarin7–9), clock drawing10, common
objects memory test (COMT)11, geriatric depression scale (GDS)12, and
functional assessment scale (FAS)13 scores, recapitulating the information
available for external reviewers.

Due to variations in site logistics and pandemic-related restrictions,
participant assessments were conducted using both in-person and remote
methods. Specifically, all Vietnamese-speaking participants were evaluated
remotely, while Korean-speaking participants were assessed in person.
However, given that language group and assessment modality were con-
founded, and no subgroup had sufficient representation across both
methods, we were unable to compare the diagnostic sensitivity or specificity
between in-person and remote assessments.

The secondary reviewers independentlydesignated agreementwith the
consensus diagnoses, blinded to the site identities. When they registered
disagreement with a consensus diagnosis, they designated what diagnosis
they would have chosen instead. This approach echoed the process used by
the first round of external reviewers, to weigh the diagnosis toward the site’s
consensus, where more details might be discussed than we select to review
from the consensus form.

Cohen’s Kappa coefficient14,15 was used to evaluate the concordance
between two raters while considering the potential occurrence of chance
agreement. The measure estimates the level of agreement that goes beyond
what would be anticipated by chance.

A kappa coefficient nearing 1 signifies a high level of agreement that is
beyondwhat would be expected by chance, whereas values closer to 0 imply
agreement that is no better than random. This measure is essential for
guaranteeing consistency and reliability in review methods, which
demonstrates the transparency of standards, the proficiency of reviewers,
and the intricacy of the work being undertaken. Cohen’s kappa offers a
standard approach to improve the reliability of research findings and sys-
tematic reviews by measuring the level of agreement among reviewers15.

For this study, Cohen’s Kappa measured the reliability of consensus
diagnoses and overall assessments among recruiting sites as a proxy for
accuracy and uniformity in the assessment process.

Results
The 42 participants identified for the inter-rater reliability reviewers to
assess consisted of 31% men and 69% women. Participants’ ages ranged
from 60 to 92 years. The educational backgrounds of the participants were
diverse, ranging from some high school to advanced doctoral degrees. A
detailed breakdown of the demographic characteristics of the 42 partici-
pants is provided in Table 1. Table 2 further illustrates the cognitive test
score ranges by language, illustrating how linguistic differences impact
performance across the ACAD cohort.

Cohen’s Kappa demonstrated that there was high reliability of con-
sensus diagnoses and overall assessments among the recruiting sites.
Agreement rates for consensus diagnosis and overall assessment stood at
88%, with a Cohen’s Kappa coefficient of 0.835 indicating Almost Perfect
concurrence, per Landis and Koch (1977)16. This high level of agreement
underscores the reliability of the diagnostic process across recruiting sites.
Table 3 presents the details of the statistical analysis, including the agree-
ment rate, Cohen’s Kappa coefficient, and standard error. Figure 1 provides
detailed information regarding the degree of agreement among individual
raters with the primary site consensus diagnosis. To ensure balanced site
representation, six participants were selected from each of the seven ACAD
recruiting sites for inter-rater reliability review. Table 4 summarizes the
number of eligible participants per site and confirms that all sites had suf-
ficient cases to support consistent sampling.

Among the 42 cases reviewed, diagnostic discrepancies arose in five.
Three of these cases were initially designated as “Normal Control” by the
sites, one involved a diagnosis of SCC and another of probable AD. Speci-
fically, there was one instance of disagreement between probable AD and
MCI, three instances of disagreement between Normal Control and MCI,
and one instance of disagreement between SCC and MCI. Since SCC is
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considered a designation for otherwise Normal Control, the subsequent
analysis concentrated on the four caseswhere disagreementswere evident in
diagnosing MCI.

The subsequent case descriptions elucidate the nature of these dis-
crepancies and the rationale behind the final diagnostic decisions.

Case 1 (Probable AD vs.MCI): The participant was a 74-year-oldmale
college graduate, assessed in Traditional Chinese without an informant. His
Global CDR scorewas 0, with a SumofBoxes score of 0.5, and his FAS score
was 9. Initially, the site’s Overall Assessment indicated scores suggestive of
dementia and functional impairment, and the participant was diagnosed
with probable AD. The first external reviewers had assumed the site had
other information to sway their diagnosis to dementia instead of MCI. Per
the inter-rater reliability reviewers, abnormalities in the CDR and FAS
scores did not seem severe enough to meet the criteria for dementia.

Case 2 (Normal Control vs. MCI): The participant was a 75-year-old
female with technical school education, assessed in Simplified Chinese
without an informant. Her Global CDR score was 0, and her Sum of Boxes
score was 0, which initially led to an Overall Assessment that her cognition
and functional abilities were intact. The site made a diagnosis of “Normal
Control.” The first round of external reviewers approved the diagnosis.
However, an inter-reliability reviewer identified that her COMT score,
particularly with delayed recall of 7, was below normal limits.

Case 3 (Normal control vs. MCI): The participant is a 74-year-old
female with technical school education, assessed in Simplified Chinese
without an informant.HerGlobal CDR score was 0, the Sumof Boxes score
was 0, and her scores on the CASI and other cognitive tests were above the
dementia cutoffs. Initially, the Overall Assessment stated that her cognition
and functional abilities were intact, and the site classified her as being a
Normal Control, with the external reviewers approving this diagnosis, but
subsequent inter-rater review noted borderline low scores on CASI, animal
fluency, andCOMTdelayed recall that suggested that cognitive impairment
might be present.

Case 4 (Normal control vs. MCI): The participant was a 76-year-old
male college graduate assessed in Korean without an informant. His Global
CDR score was 0, and his Sum of Boxes score was 0.5. The site’s overall
assessment found that his cognition and functional abilities were intact, and
hewas classified asNormalControl,with approval by the external reviewers.
However, an inter-rater reliability reviewer identified abnormalities in the
CDR and FAS scores, indicating that the impairment exceeded normal
limits.

Case 5 (SCCvs.MCI): The participantwas a 73-year-old female college
graduate assessed in Traditional Chinese, with a close friend serving as an
informant.Her globalCDRscorewas 0, andherCASI-2 scores and category
fluency task results were slightly below the normative range. The site’s

Table 1 | Characterization of the sample

Demographic variable n (%) Mean (standard
deviation)

Age 42 (100%) 72.36 (8.33)

Sex at birth

Men 13 (31.0%) –

Women 29 (69.0%) –

Education

Some highschool 4 (9.53%) –

High-school diploma 9 (21.43%) –

Some college or technical
school

10 (23.81%) –

Undergraduate degree 15 (35.71%) –

Graduate degree 4 (9.53%) –

Language used in cognitive
testing

Global cognition test score
ranges (0–100)

English 6 (14.3%) CASI-1
88–98.5

Korean 6 (14.3%) 3MS 48–95

Mandarin (simplified
Chinese)

9 (21.43%) CASI-2 52.7–99

Mandarin (traditional
Chinese)

15 (35.71%) CASI-2 59.8–100

Cantonese (traditional
Chinese)

2 (4.76%) CASI-2 88.9–90.4

Vietnamese 4 (9.53%) CASI-1 82.9–95.4

The table outlines demographic details, linguistic information, and a range of global cognitive test
scores for 42 participants whose consensus diagnoses were reviewed in the inter-rater reliability
exercise.

Table 2 | Cognitive test score ranges by language

Language English Vietnamese Mandarin (simplified
Chinese)

Mandarin (traditional
Chinese)

Cantonese (traditional
Chinese)

Korean

N 6 4 9 15 2 6

Global CDR (0–3) 0–0.5 0–0.5 0–2 0–1 0–0 0–2

CDR sum of boxes (0–18) 0–0.5 0–0.5 0–12 0–5 0–0 0–14

FAS (0–126) 0–2 0–2 0–30 0–9 0–2 0–21

Global cognition test
score (0–100)

CASI-1
88–98.5

CASI-1
82.9–95.4

CASI-2
52.7–99

CASI-2
59.8–100

CASI-2
88.9–90.4

3MS
48–95

COMT trial 1 (0–10) 2–9 5–8 2–7 0–9 5–6 1–7

COMT trial 2 (0–10) 6–10 5–9 3–8 2–10 7–9 1–8

COMT trial 3 (0–10) 7–10 8–9 1–9 2–10 7–10 1–9

COMT delayed recall (0–10) 5–10 7–8 0–9 0–10 7–9 1–10

COMT delayed
recognition (0–20)

20–20 20–20 18–20 13–20 20–20 18–20

Category fluency—vegetables 8–14 14–19 3–22 5–24 11–16 5–11

Category fluency—animals 11–15 7–16 3–17 2–18 11–12 4–11

Clock drawing (0–15) 14–15 5–14 6–15 9–15 13–15 0–15

This table displays cognitive test score ranges for participants tested in English, Vietnamese, Mandarin (simplified and traditional), Cantonese, and Korean. Measures include CDR, FAS fluency, global
cognition, COMT trials, delayed recall/recognition, category fluency (vegetable and animal), and clock drawing test scores. The ranges reflect the performance variability across languages in the ACAD
cohort.
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Overall Assessment indicated that her cognition and functional abilities
were intact, although she reported SCC. Initially, shewas classified as having
SCC based on these findings, with approval by the external reviewers.
However, one inter-rater reliability reviewer disagreed with the Overall
Assessment and classification, citing the borderline CASI-2 scores and the
informant’s reports of cognitive difficulties that seemed to go beyond mere
subjectivity.

Eachof thediscrepancies abovewasdiscussedbetween site staff and the
inter-rater reliability reviewers by videoconference, leading to the following
changes in our process:

The site revised the diagnosis onCase 1 fromprobableAD toMCI after
discussion.

Cases 2–4: The consensus diagnoses were revised from Normal Con-
trol to MCI. These changes indicated to the ACAD Clinical Core that the

Table 3 | Inter-rater reliability measures for diagnostic and overall assessments

Observed agreement (%) Cohen’s Kappa (lower & upper CI) Standard error (SE) Mispresented data

Diagnosis agreement 88 0.835 (0.700–0.971) 0.069 0.119

Overall assessment agreement 88 0.835 (0.700–0.971) 0.069 0.119

The table presents inter-rater reliability data for diagnosis andoverall assessment agreements in a clinical study, usingCohen’sKappa to quantify agreement levels. Both categories showan 88%observed
agreement andaCohen’sKappavalueof 0.835, indicatingexcellent reliability beyondchance.The standarderror (0.069) and the95%confidence interval,with a lower boundof 0.700andanupperboundof
0.971, are also provided, indicating precise and reliable kappa estimations. Additionally, “misrepresented data” at 0.119 for both categories refers to inaccuracies in data representation, potentially due to
errors in data entry or interpretation, affecting the study’s accuracy and reliability.

Fig. 1 | Inter-rater reliability reviewers’ agreement with the primary site con-
sensus diagnosis.This figure displays the agreement on consensus diagnoses among
the primary site and two raters across diagnostic categories (Normal/SCC, MC, AD,
PDD). The x-axis counts the participants, and the y-axis lists the diagnoses. Blue bars
show the primary site’s consensus, with darker and lighter shades indicating the

agreement between Rater 1 and Rater 2. Total agreement is highlighted at the top,
showing high consistency, especially in Normal/SCC and AD, with minor dis-
crepancies in PDD. This aids in assessing the diagnostic alignment across different
evaluators. SCC subjective cognitive complaint, MCI mild cognitive impairment,
AD Alzheimer’s disease, PDD Parkinson’s disease dementia.

Table 4 | Participants per site selected for inter-rater reliability review

Asian language sub-group Consensus diagnoses
completed

Diagnoses reviewed externally,
“first round”

Diagnoses re-reviewed for inter-rater
reliability

Chinese language or English-speaking 471 72 30

Vietnamese language or English-
speaking

25 9 6

Korean language or English-speaking 54 7 6

This table summarizes the number of participants whose consensus diagnoseswere completed across each Asian language subgroup and their subsequent inclusion in external reviews. The “first round”
represents the initial external quality control step conductedby ACADclinical core reviewers, while the “re-reviewed for inter-rater reliability” column reflects the final sample (n = 42) selected for the current
inter-rater reliability analysis. Six participantswere selected from each language subgroup to ensure balanced representation across theChinese (Cantonese,Mandarin, English), Vietnamese (Vietnamese,
English), and Korean (Korean, English) language tracks.
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first round of external reviewersmay need to inquiremore frequently about
borderlinedecision-makingby the sites, as thatfirst set of reviewers assumed
that the sites had information beyondwhat was available for review tomake
their decisions. We now request more information on the participants’
function, especially in borderline cases, to help differentiate the transition
between control to MCI, and MCI to AD.

Case 5: The consensus diagnosis was revised from SCC to MCI. To
improve differentiation between SCC andMCI, the ACADData Collection
Packet now includes a brief questionnaire to elicit SCC symptoms more
consistently across sites.

The discussions generally led to a change in the way the Overall
Assessment options are presented to data entry personnel in REDCap
(ACAD’s electronic database capture platform): instead of merely listing
Cognitive and Function impairment levels, there is also a reminder of the
most frequent corresponding final diagnosis that corresponds to that
selection, e.g., “Cognitive test scores suggest cognitive impairment/insuffi-
cient decline in functional abilities for dementia diagnosis (SCCorMCI)”or
“Cognitive test scores dementia/insufficient functional impairment for
dementia (possible dementia).”

Discussion
The results of this study offer preliminary support for the reliability of
the ACAD study. The high overall agreement rate of at minimum 88%
and Cohen’s Kappa coefficient of 0.835 emphasize the internal con-
sistency of the ACAD consensus process across independent reviewers,
rather than its robustness for classifying participants across the broader
clinical population. These findings suggest that standardized site pro-
cedures and shared diagnostic criteria can achieve a high level of diag-
nostic agreement, even in a diverse, multilingual cohort. However, the
limited sample size prevents broad inferences about classification
accuracy or generalizability.

It is important to note that Cohen’s Kappa is a keymetric for assessing
rater reliability, as it adjusts for chance agreement and provides a more
accurate measure of rater concordance than simple percentage agreements.
AKappa value of 0.835, according to Landis andKoch’s (1977)16 guidelines,
reflects almost perfect agreement, which is particularly impressive given the
varied nature of the assessments.

The observed 88% agreement further bolsters confidence in the relia-
bility of consensus diagnoses for distinguishing between Normal Controls
and Dementia. This excellent degree of agreement underscores the effec-
tiveness of the standardized procedures, even with impartial reviewers who
were unaware of the site details and questions posed by the primary external
reviewers.

Improvements to ACAD process
The inter-rater reliability reviewers engaged in real-time discussions with
site staff that had not been conducted by the first external reviewers. Given
the absence of what turned out to be key narrative information obtained by
the site clinicians not being captured in the REDcap database, the ACAD
Clinical Core has reassessedwhat further information should be available to
external reviewers who are not mandated to review all participant records.
Generally, more qualitative information about testing conditions and notes
about the evaluation beyond instrument scores has been implemented into
the Consensus Worksheet.

To further evaluate the effectiveness of these procedural enhance-
ments, the ACAD Clinical Core has planned a second inter-rater reliability
exercise following the enrollment of the first 500 participants under the
revised Data Collection Packet (DCP v.2), with corresponding changes to
the formatting of REDCap (the data entry platform). This new phase of
recruitment, supported by U19 funding, commenced in early 2025 and
incorporates improved site training and structured guidance for handling
borderline diagnostic cases. While the core diagnostic criteria remained
unchanged, the instructions for interpreting test results were clarified to
improve rating consistency across sites. Site staff received additional training
to align with these procedural updates. The forthcoming reliability

assessment will help determine whether these updates enhance diagnostic
consistency and reduce classificationdiscrepancies acrossparticipating sites.

In current practice, all consensus diagnoses entered intoREDCapmust
be reviewed and approved by external raters before being finalized. When
there is a discrepancy between test scores, functional assessments, and the
assigned diagnosis, external reviewers initiate a query using REDCap’s audit
trail and communication features. Site teams are expected to provide clar-
ifications, and the external reviewers will withhold approval until all issues
havebeensatisfactorily resolved.To support this process,DCPv.2 includes a
dedicated free-text field where sites can document qualitative information,
such as behavioral observations, informant narratives, or contextual factors,
that may explain diagnostic decisions not fully captured by standardized
scores.

A key strength of this study lies in its methodological rigor. The
blindingof inter-rater reliability reviewers to theparticipants’ site details and
the first external reviewer’s inquiries granted objectivity to the task,
enhancing the credibility of the results. This method validated the extensive
evaluation process, yielding strong indicators of consistency among raters.

However, there are limitations to consider. While the sample size is
sufficient for assessments of rater reliability, our findings may not be fully
applicable to routine clinical settings for Asians, particularly in diag-
nosing a broader range of dementias beyond Alzheimer’s disease. A
substantial portion of these evaluations were performed in non-
traditional clinical settings, such as through Zoom meetings and home
visits, which could potentially lead to variations in the evaluation process.
In particular, certain language subgroups were exclusively evaluated
through either remote or in-person methods (e.g., all Vietnamese par-
ticipants were evaluated remotely, while all Korean participants were
assessed in person). As such, we were unable to perform a meaningful
comparison between assessment modalities with regard to diagnostic
accuracy. This confounding factor should be addressed in future protocol
phases, as more data becomes available. Assessments in these various
environments may need to be further investigated, especially after the
COVID pandemic, remote assessments have been implemented in broad
clinical and research settings.

Another limitation is that the ACAD protocol does not require par-
ticipants without dementia to provide an informant to corroborate func-
tional assessment. This may have led to some of the discrepancies for Cases
2–5,whenparticipants came in initially as a “control”butwere subsequently
found to have some deficiency in testing, but there were no informants to
corroborate any functional limitations that the participants may not have
recognized themselves.

Finally, while Cohen’s Kappa coefficient serves as a measure of rater
reliability, it does possess its own set of limitations. It operates under the
premise that every disagreement is significant,whichmaynot always be true
in practice. Incorporating measures that consider the degree of disagree-
ments, such as weighted Kappa or intraclass correlation coefficients for
continuous data, could be beneficial for future research.

The investigators separated out Normal and SCC into two diagnostic
categories because SCC indicates an increased risk for future decline17,18.
When Normal and SCC were included in the same diagnostic category,
there were fewer discrepancies in our study.

The outcomes of this research carry implications for research endea-
vors. The strong inter-rater reliability observed supports employing the
ACAD consensus process as a benchmark for protocols in cognitive dis-
orders. This standardization is critical to ensuringpatients receive consistent
diagnoses for genomic and risk factor analyses. Under current conditions,
where ACAD is able to determine Asian-specific biomarker ranges for
various forms of dementia, standardized diagnostic procedures are crucial.
Biomarkers hold the potential to significantly revolutionize dementia
research and diagnosis by providing objective metrics that can enhance
clinical assessments.

The ACAD study demonstrated high agreement among inter-rater
reliability reviewers across sites and in multiple languages in reaching
consensus diagnoses andOverall Assessments, showcasing the effectiveness
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of reviews in maintaining diagnostic uniformity. These results validate the
study’s approach but also reveal areas for improvement in future evalua-
tions. The ACAD study will continue to establish a foundation for future
research on cognitive disorders in Asian populations.

Data availability
The datasets used and analyzed in this study are available from the corre-
sponding author upon reasonable request. Recruitment resources, including
the data collection packet, are currently accessible to ACAD members and
will bemade available to the broader research community in the future, both
by request and via our website at https://acadstudy.org.
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