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Inter-rater Reliability Between Expert and Nonexpert

Physicians in the Designation of Amnestic MCI
in the Community Setting

STUDY OVERVIEW

INTRODUCTION

Clinical (Petersen) criteria for amnestic mild cognitive impairment (aMCl) include a memory
complaint (corroborated by an informant), evidence of objective memory impairment given
the person's age, normal general cognition, preserved activities of daily living, and the
absence of dementia.

Individuals with aMCl progress to clinically detectable Alzheimer's disease (AD) at a rate of
about 10% to 15% per year.23

— As many as 80% of those with aMCl progress to AD within 6 years of diagnosis.*

The clinical criteria for aMCl have mainly been applied in research settings by specialists
with substantial knowledge and expertise in the designation of MCI.

It is unknown whether community-based, nonexpert primary care physicians (PCPs) can
easily differentiate among older individuals with no cognitive impairment (NCI), individuals
with aMCl, and those with mild AD.

OBJECTIVE

Pilot study to determine whether community-based PCPs can reliably designate aMCl using
practically operationalized Petersen criteria.

CONCLUSIONS

PCPs with minimal diagnostic training can differentiate aMCl from
AD and NCI with fair to moderate accuracy.

When nonexperts disagreed with experts, they tended to underrate
the level of impairment compared with experts for both MCl and

i
RESULTS

159 subjects were enrolled, including 79 in the aMCl group, 33 in the AD group, and 47 in the
NCI group based on the experts' designations (Figure 1).

Overall, 119 subjects (74.8%) completed the study:

— 41 subjects (25.8%) discontinued prematurely, including 36 subjects who did not meet
consensus committee designation and therefore did not proceed to Visit 2.

— 123 subjects were enrolled with designations endorsed by the consensus committee,
including 52 subjects in the aMCl group, 29 in the AD group, and 42 in the NCI group.

— 4 subjects did not complete the study for reasons shown in Figure 1.

The mean concordance between experts and consensus committee was 0.625, and mean
concordance between experts and nonexperts was 0.615.

Demographic characteristics of consensus committee—endorsed subjects are shown in Table 2.

Binary Outcome Analysis (aMCl vs not aMCl)
o Nonexperts correctly designated 31 of the 50 subjects with aMCl and 55 of the 69 subjects
without aMCl (Table 3).

o The level of agreement between nonexperts and experts was fair to moderate (x = 0.4229;
95% Cl, 0.2577-0.5882).

— The percent agreement was 72.3%, with a sensitivity of 62.0% and a specificity of 79.7%.

Subjects identified
A= 159

Three-Category Analysis (aMCl vs NCI vs AD)

o Table 4 summarizes the inter-rater agreement for all evaluable subjects with respect to all
3 categories of classification.

¢ A moderate agreement level was maintained (x = 0.5698) with an overall percent agreement

of 68.9%.

Sensitivity was highest for the NCI category (88.1%), whereas specificity was highest for

AD (95.6%).

— Specificity was greater than sensitivity for the aMCl (specific % agreement 65.3%) and AD
(specific % agreement 62.2%) designation categories.

In cases where the expert designation was:

— aMCl, nonexperts incorrectly designated 15 subjects with NCI and 4 subjects with AD.

— AD, nonexperts incorrectly designated 9 subjects with aMCl and 4 subjects with NCI.

—NCI, nonexperts incorrectly designated 5 subjects with aMCl; none were incorrectly
designated with AD.

Log-Linear Model
o When the MMSE and mCDR were included as covariates in the log-linear model, the expert's
mCDR was the only statistically significant factor (x? = 4.76, df = 1, P = .029).

— This demonstrates a strong relationship between the expert's mCDR and the pattern of
observed designations given by experts and nonexperts.

Analysis of Assessment Scores
 The diagnostic instruments used by experts and nonexperts were used consistently as evidenced
by Pearson correlations.

e Correlations between experts and nonexperts were relatively high for both the MMSE (0.6875)
and the mCDR (0.6885).

Table 3. Analysis of Inter-rater Agreement — Evaluable Subjects (Binary Outcome).

|
METHODS

Design
o A diagnostic reliability study.

Study Entry Criteria
¢ Ambulatory or ambulatory-aided subjects aged = 50 years, with = 9 years of education:

— who resided in the community and had an informant who had daily contact with the subject
of = 10 waking hours per week

— hearing and vision sufficient to comply with testing procedures
— who were on allowable psychotropic medications at a stable dose for at least 1 month prior
to the first visit, with no dose changes expected during the study.
o Exclusion criteria
— Other medical, psychiatric, or neurologic disorders that could impair cognition
— Drug or alcohol abuse or dependence within the last 5 years.

e (Criteria for aMCl, NCI, and AD are summarized in Table 1.

Protocol

e Cases were identified at Visit 1 by 1 of 14 physician experts (ie, physicians with extensive
experience in the designation of aMCl) using laboratory results, a modified Clinical Dementia
Rating® (mCDR; modified by RSD), the Mini-Mental State Examination (MMSE), and the
Alzheimer's Disease Assessment Scale-cognitive subscale (ADAS-cog) Delayed Word Recall to
designate aMCl and AD. The mCDR emphasized domains not already assessed by the MMSE
and ADAS-cog Delayed Word Recall. The mCDR boxes were scored after all assessments had
taken place.

e A consensus committee of 4 physician experts who were blind to the expert designation
reviewed each case within 72 hours of Visit 1, and endorsement was established if the
majority of the consensus committee agreed with the expert's designation.

e Each endorsed case was randomly assigned to 1 of 27 nonexperts and was evaluated by the
nonexpert within 2 weeks of the confirmed designation (Visit 2) using the same information
and assessment instruments.

— Nonexpert PCPs were provided the laboratory study results obtained by the expert, but
performed their own history and physical examination, as well as their own cognitive
testing.

— Nonexpert PCPs regularly treated patients in the age range of the study but were not board
certified in psychiatry or neurology, did not have a certificate of added qualification in
geriatric medicine, had not previously participated as an investigator in a clinical research
study, had no prior medical education in the area of MCI, and had no previous experience
using specialized AD diagnostic tools.

— Prior to the first case, the nonexperts received 3 hours of live or Web-based, standardized
training in the differentiation of aMCl from AD and normal aging, accomplished through
training in the assessment instruments used in the study as well as by using case studies.

o Following the visit with the nonexpert PCP, each subject returned to the original expert
physician for communication of the designation and the customary clinical follow-up (Visit 3).

o Subjects, informants, and nonexperts were blind to expert designation.

Outcome Measures

 Primary end point: Inter-rater agreement (chance-corrected inter-rater reliability measure k and
its 95% confidence interval [CI]) between experts and nonexperts with respect to the
designation of aMCl based on the binary outcome (aMCl/non-aMcl).

— k values interpreted as follows: < 0.0, poor agreement; 0.0 to 0.2, slight; 0.2 to 0.4, fair;
0.4 to 0.6, moderate; 0.6 to 0.8, substantial; 0.8 to 1.0, almost perfect agreement.

— Percent agreement (without chance correction) and its corresponding 95% Cl:

- The percent agreement calculated as the number of cases for which experts and
nonexperts agreed as a percentage of all cases.

— Sensitivity and specificity of designation:
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Table 4. Analysis of Inter-rater Agreement — Evaluable Subjects (3-Category Outcome).

diagnosis of possible or probable AD
Subjects and their informants had not been previously informed of diagnosis of aMCl

— Percent agreement without chance correction, sensitivity, and specificity.
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