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Abstract

Introduction: The Montreal Cognitive Assessment (MoCA) is a popular screening tool for Mild 

Cognitive Impairment (MCI). The psychometric properties of the MoCA have not been widely 

examined in minority groups. We aimed to analyze the discriminate ability of subtests and items 

by race and ethnicity given gold-standard clinical diagnosis of cognitive status.

Methods: Data come from the National Alzheimer’s Coordinating Center Uniform Data Set 

March 2018 data freeze. Stepwise regression was used to determine which subtests predicted 

cognitive status (normal cognition, MCI, or dementia), by race/ethnicity. Item discrimination and 

difficulty was calculated by race/ethnicity and cognitive status.

Results: In our sample (n=3,895), with an average age of 69.7, 80.7% were non-Hispanic White, 

15.0% were non-Hispanic Black, and 4.2% were Hispanic. Among non-Hispanic Whites all 

subtests, education, and age predicted clinician diagnosis, while visuospatial/executive, attention, 

language, delayed recall, and orientation subtests were predictive among non-Hispanic Blacks and 

visuospatial/executive, delayed recall, and orientation subtests and education were predictive 

among Hispanics. Item discrimination and difficulty varied by race ethnicity and cognitive status.

Conclusions: By understanding the psychometric properties of MoCA subtests, we can focus on 

subtests that have higher discrimination and more diagnostic utility. Subtests should be further 

evaluated for use in screening of minority individuals.
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Background

Dementia, a broad category of neurodegenerative disorders, affects approximately 8.8% of 

the population aged 65 and older.1 As the population ages, the number of older adults at risk 

for developing dementia will increase.2 Mild cognitive impairment (MCI) is defined as 

cognitive impairment that is greater than expected for one’s age but is not as severe as 

dementia.3 Most people with MCI do not progress to develop dementia; a review of 41 

studies found that less than half of individuals with MCI develop dementia.4 Diagnosis of 

MCI is difficult to ascertain,3,5 however, early detection is crucial to prevent further 

impairment, manage patients comorbid conditions, and allow patients to express their 

directives before impairment becomes too severe.6

Racial and ethnic minority groups have disproportionally high rates of dementia.7,8 African 

Americans have double the risk of developing late onset Alzheimer’s disease (AD), the most 

common type of dementia, compared to their White counterparts.7 Hispanics also have a 

high burden of AD, with one and a half times the risk of developing late onset AD compared 

to their White counterparts.7 This disparity in dementia burden is potentially attributed to a 

higher burden of risk factors, especially socioeconomic risk factors, for dementia among 

minority populations.7,9,10 However, we must consider if these are true differences in 

dementia incidence and distribution of risk factors or are the result of measurement bias in 

these populations when examining rates of cognitive impairment as well as its associated 

risk factors.

The Montreal Cognitive Assessment (MoCA) is widely accepted to be a better test for 

detecting MCI than the Mini-Mental State Examination (MMSE), one of the most frequently 

used neuropsychologic tests.11–13 The MoCA is one page, 30 point assessment, covering 

eight cognitive domains, with a suggested cutoff of 26 for cognitive impairment.11 The 

validation study of the MoCA found that with a cutoff of 26 or less, the MoCA had a much 

higher sensitivity compared to the MMSE (90% vs 18%, respectively).11 However, the 

utility of this cutoff has been widely questioned,14,15 especially for use in minority 

populations.16–19

The MoCA is an important tool for detection of MCI and dementia; however, the 

psychometric properties of its subtests and items have not been widely studied.20 A study 

that did examine MoCA subtests and items individually among Brazilians, aged 60 and over 

and with over four years of formal education, found that word repetition, inverse digits, 

serial 7, phrases, verbal fluency, abstraction, and word recall discriminated between MCI 

and normal aging and that the clock drawing, rhinoceros naming, delayed recall of five 

words, and orientation discriminated between MCI and AD.21 Additionally, Roalf and 

colleagues examined the ability of MoCA subtests and items to discriminate between 

healthy controls and affected individuals (MCI, AD, Parkinson’s disease, or Parkinson’s 

disease dementia) in a sample of almost 2000 community dwelling individuals (>80% 

Caucasian) with the goal of creating a short version of the examination.22 They found that 

the clock drawing, serial 7s, orientation-place, delayed recall, abstraction, rhinoceros 

naming, trails, and fluency subtests discriminated between the two groups.22 Another study 

among over 400 individuals evaluated in a clinical research setting (76.7% Caucasian), 
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looking to create an abbreviated MoCA with the three items with the largest effect sizes, 

found that serial 7s and delayed recall were the best items for distinguishing between normal 

aging and MCI while the serial 7s, delayed recall, and orientation items were the best at 

discriminating between MCI and AD.20

However, these studies did not examine differences by race or ethnicity. Performance on 

cognitive testing is, in part, affected by a range of exposures throughout the lifecourse;23 

these exposures are unequally distributed by race and ethnicity and their presence can 

explain differences in the burden of dementia as well as performance on cognitive tests. 

Therefore, because exposures vary by race and ethnicity, and because such exposures are 

predictive, it is imperative to consider race and ethnicity when interpreting performance on 

cognitive tests. Underlying the consideration of exposure is the consideration of outcome. To 

clearly delineate exposure risks in a population, we also need to accurately determine who 

has, and has not, the outcome of interest, in this case, dementia. If the measurement of 

dementia varies by race and ethnicity, we will inaccurately label exposures as risk factors. To 

take one of the first steps in disentangling these issues, we aimed to analyze the 

discriminative ability of each MoCA subtest/item to distinguish between 1) normal aging 

and MCI and 2) MCI and dementia by race/ethnicity, when controlling for age and education 

level. We further aimed to analyze the discrimination of MoCA items by race/ethnicity and 

cognitive status.

Methods

Population:

Data for these analyses come from the National Alzheimer’s Coordinating Center (NACC) 

Uniform Data Set (UDS) March 2018 data freeze. NACC maintains a database of 

information collected through Alzheimer’s Disease Centers (ADCs) throughout the United 

States. Each center enrolls subjects according to their own protocol; however, data is 

collected through a standardized evaluation, administered by clinicians and their trained 

staff, including a range of cognitive measures, neuropsychological tests, and clinician 

assessment.24

Measures:

Cognitive status was determined using clinician diagnosis, which was recorded as normal, 

impaired but not MCI, MCI, and dementia. Only individuals who were judged as normal, 

MCI, or dementia were included in these analyses. Individuals who were impaired but did 

not have MCI were not included due to the unclear etiology of their impairment.

Overall baseline raw MoCA scores were used. Possible MoCA scores range from 0 to 30. 

MoCA subtest and individual item scores [visuospatial/executive (trails, cubes, clock 

contour, clock numbers, clock hands), naming, attention (digits, letters, serial 7s), language 

(repetition, fluency), abstraction, delayed recall, orientation (date, month, year, day, place, 

and city)] were used to predict clinician diagnosis. Standard MoCA scoring criteria was 

used.11 Although the MoCA, has a one-point educational adjustment for those who have 12 
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or less years of education, raw MoCA scores were used and this adjustment was not 

included.

Race and ethnicity were categorized into a three-level race/ethnicity variable: non-Hispanic 

White, non-Hispanic Black, and Hispanic. Education was categorized as high school or less 

(12 years or less), college (13 to 16 years), and more than college (>16 years). Age was 

recorded as a continuous variable.

Data Analysis:

Individuals who completed a MoCA at their baseline visit and were included in the March 

2018 data freeze were included in these analyses. Moreover, only individuals who reported 

either being White or Black, reported their ethnicity (Hispanic/Latino or non-Hispanic/

Latino), and reported their years of education were included in these analyses. Our final 

sample included 3,895 people. Descriptive statistics were calculated for population 

characteristics including race/ethnicity, age, and education. A Bonferroni correction was 

made to correct for multiple comparisons. An alpha of 0.05 was divided by 15, the number 

of comparisons made, and p=0.003 was used as our criteria for statistical significance. 

Stepwise multinomial logistic regression was used to determine which subtests best 

predicted cognitive status, by race/ethnicity. Finally, we calculated item discrimination and 

difficulty by race/ethnicity. Items with a discrimination greater than 0.40 were considered to 

have high discrimination.25 All analyses were conducted using SAS ® software, version 9.4. 

The statistical program, G*Power, was used to conduct post-hoc power analyses to 

determine if we were adequately powered to examine correlation of MoCA items with total 

score by cognitive status among the smaller non-Hispanic Black and Hispanic groups.26

Results

Overall, our final sample of 3,895 participants was relatively balanced in regards to age; 

56.8% female and 43.2% male with a mean age of 69.7. 80.7% were non-Hispanic White, 

15.0% were non-Hispanic Black, and 4.2% were Hispanic. Of the Hispanic participants, 

94.5% co-identified as White while the remaining 5% co-identified as Black. They mostly 

had some college or more than a college education (43.8% and 40.5%, respectively) while 

few reported less than a high school education (15.7%). Almost half (48.4%) were judged to 

be cognitively normal by a clinician. The remaining had either MCI (24.0%) or dementia 

(27.6%). Sex significantly differed between non-Hispanic Whites and non-Hispanic Blacks 

only. Both years of education and MoCA score significantly differed between non-Hispanic 

Whites and non-Hispanic Blacks as well as between non-Hispanic Whites and Hispanics. 

Cognitive status significantly differed between non-Hispanic Whites and non-Hispanic 

Blacks as well as between non-Hispanic Blacks and Hispanics. The non-Hispanic Black 

group had significantly more females compared to the non-Hispanic White group. Non-

Hispanic Blacks and Hispanics comprised a higher proportion of the sample with less than 

or equal to 12 years of education and smaller proportion of those with over 16 years of 

education. Non-Hispanic Blacks had more individuals with clinician diagnosed normal 

aging but less individuals with normal MoCA scores (≥26) than the Non-Hispanic White 

group (58.9% vs 46.7% 26.8% vs 37.5%, respectively) (Table 1).
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Table 2 show the results of the stepwise multinomial logistic regression. In the overall 

sample, all subtests, education, and age were significant in predicting clinician diagnosis. 

Delayed recall was the first variable included in the stepwise model followed by orientation, 

attention, language, visuospatial/executive, education, age, naming, and abstraction. This 

held true for non-Hispanic Whites, however, the order of variables included slightly differed. 

Delayed recall was still included first but it was followed by attention, orientation, 

visuospatial/executive, language, age, naming, education, and abstraction. However, fewer 

subtests predicted clinician diagnosis among non-Hispanic Blacks or Hispanics. Among 

non-Hispanic Blacks, orientation, delayed recall, visuospatial/executive, language, and 

attention subtests were significant predictors of clinician diagnosis, listed in the order of 

inclusion in the stepwise regression. Among Hispanics, orientation, delayed recall, and 

education were significant predictors of clinician diagnosis, listed in order of inclusion.

Subtests were then deconstructed into items. Among non-Hispanic Whites, delayed recall 

had high discrimination in the normal cognition group, while serial 7s, repetition, 

abstraction, and delayed recall had high discrimination in the MCI group. In the non-

Hispanic White dementia group, all items, except clock contour, had high discrimination 

(Table 3A). Among non-Hispanic Blacks, serial 7s, abstraction, delayed recall had high 

discrimination in the normal cognition group, while trails, digits, serial 7s, repetition, 

abstraction, and delayed recall had high discrimination in the MCI group. In the non-

Hispanic Black dementia group, all items except trails, cubes, clock contour, and digits had 

high discrimination (Table 3B). Among Hispanics, clock contour, clock numbers, digits, 

serial 7s, repetition, abstraction, and delayed recall had high discrimination in the normal 

cognition group while clock hands, serial 7s, repetition, abstraction, and delayed recall had 

high discrimination in the MCI group. In the Hispanic dementia group, all items had high 

discrimination except clock contour, letters, fluency, day, and city (Table 3C). A summary of 

item discrimination by race/ethnicity and cognitive status is presented in Table 4.

Discussion

Our findings suggest that not all MoCA subtests demonstrate clinical utility, especially in 

minority populations. While most subtests did significantly differ between either normal 

aging and MCI or MCI and dementia in our total sample, when the sample was restricted to 

minority groups, these differences did not persist. Additionally, MoCA items demonstrated 

different levels of discrimination by race/ethnicity and cognitive status.

When conducting stepwise analyses to determine which subtests best predict clinician 

diagnosis of either normal aging or dementia, compared to MCI, we found that while all 

subtests included in the MoCA were important for the total sample and non-Hispanic 

Whites, fewer subtests were significant among non-Hispanic Blacks and Hispanics. 

Moreover, education was not included in the final stepwise model among non-Hispanic 

Blacks, though it was included in the model for Hispanics, suggesting that education does 

not explain the variability in diagnosis among non-Hispanic Blacks and that the one point 

educational adjustment may not adjust for the variability of diagnosis among this groups. 

This demonstrates that the MoCA and its subtests may have less diagnostic utility among 

minority populations.
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When deconstructing the MoCA into items, few items explain the variability in MoCA score 

in the normal cognition groups, but as impairment progresses more items explain individual 

difference in MoCA score. We found some differences in discrimination of items by race/

ethnicity and by cognitive status. Among non-Hispanic Whites with normal cognition, 

delayed recall is the only item with high discrimination, suggesting this is the driving force 

of variability of total MoCA scores in this group. On the contrary, among both non-Hispanic 

Blacks and Hispanics with normal cognition, multiple items had high discrimination. 

Among non-Hispanic Blacks, serial 7s, abstraction, and delayed recall had high 

discrimination while among Hispanics, clock contour, clock numbers, digits, serial 7s, 

repetition, abstraction, and delayed recall had high discrimination, meaning that variability 

of MoCA scores in these groups are due to variation in these items. These items are 

relatively more difficult than the other items for these groups and show variability without 

any cognitive impairment. This may be problematic because cognitive tests are designed so 

that individuals with normal cognition receive perfect scores, so these items may not be 

useful in these minority groups.

Some items had similar patterns of discrimination among all race/ethnicity and cognitive 

status groups. Delayed recall had high discrimination regardless of race/ethnicity or 

cognitive status. This subtest was also important in literature reviewed in distinguishing 

between 1) normal aging and any impairment, 2) normal aging and MCI, and 3) MCI and 

dementia.20–22 Additionally, clock contour had low discrimination regardless of race/

ethnicity or cognitive status, except in Hispanics with normal cognition, likely due to a 

potential ceiling effect. Previous work has found that most individuals get full points on the 

clock contour, with 100% of individuals in the normal aging group and MCI group scoring 

full points, while 90.4% of individuals with AD scored full points.21 Clock contour is 

necessary for the clock hands and clock numbers items, but the low discrimination observed 

in most groups suggests that this item may be best ungraded.

Among non-Hispanic Blacks, cubes did not have high discrimination in any cognitive status 

group with less than half of individuals in each group scoring correctly on this item. In non-

Hispanic Whites and Hispanics, this showed a high discrimination in those with dementia, 

while in the other cognitive status groups over half of individuals in these groups scored 

correctly. Additionally, the day orientation item did not have high discrimination in any 

cognitive status group among non-Hispanic Blacks, with more than half of individuals in 

each group answering this question correctly. A similar pattern was observed in Hispanics, 

however, this item had high discrimination among non-Hispanic Whites. Among Hispanics, 

fluency did not have high discrimination in any of the cognitive status groups while fluency 

had high discrimination among non-Hispanic Whites and non-Hispanic Blacks with 

dementia. More than half of Hispanics with normal cognition and MCI received full points 

on this item however, less than 20% of those with dementia scored full points on this item. 

Moreover, the city orientation item did not have high discrimination in any of the cognitive 

status groups among Hispanics, even though it did among non-Hispanic Whites and non-

Hispanic Blacks with dementia. More than half of Hispanic individuals in all cognitive 

status groups got this question correct, although orientation was the first variable included in 

the stepwise regression among Hispanics. This may be driven by the other orientation items, 

which did demonstrate high discrimination among Hispanics with dementia (date, month, 
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year, and place). Additionally, these differences observed in the Hispanic group may be due 

to the small number of Hispanics compared to the number of non-Hispanic Whites and non-

Hispanic Blacks included in our sample.

Much of the normative work involving the MoCA and validation studies have been limited 

to non-Hispanic White populations, which may explain why these subtests and items do not 

perform as well in minority groups. Moreover, studies examining the performance of the 

MoCA subtests have concluded that the cutoff of 26 is too high for use in minority 

populations.16–19 This is evident in these analyses, given that over half of non-Hispanic 

Blacks were judged as cognitively normal, while using the MoCA cutoff of 26, almost 75% 

screened as cognitively impaired. Additionally, the ability of the MoCA subtests to 

discriminate between MCI and normal aging or dementia among minority populations 

demonstrated in these analyses may explain why the total cutoff score should be lower to 

correctly identify impairment in minority populations. By addressing these racial/ethnic 

disparities in screening we can reduce the misclassification of cognitive impairment in 

minority groups.

These analyses have a few limitations to consider. Individuals included in the NACC 

database tend to be more educated than the general United States population. However, we 

did control for years of education in these analyses. Moreover, recruitment is referral based 

and some ADCs require participants to consent to autopsy,24 which may introduce selection 

bias into our sample, excluding individuals who may have different views on research and 

autopsy. Also, clinician diagnosis was likely made after MoCA administration. This may 

have influenced clinician decision and introduced some degree of circularity. Our sample 

also has a relatively small number of non-Hispanic Blacks and even fewer Hispanics, 

potentially underpowering the analyses focusing solely on these groups. We conducted post-

hoc power analyses using alpha=0.05 at power=0.80 to determine if we were adequately 

powered to examine correlation of MoCA items with total score by cognitive status among 

the smaller non-Hispanic Black and Hispanic groups. Among non-Hispanic Blacks with 

normal cognition (n=345), MCI (n=158), and dementia (n=83), we were powered to detect 

correlations as low as 0.15, 0.22, and 0.30, respectively. Among Hispanics with normal 

cognition (n=72), MCI (n=45), and dementia (n=47), we were powered to detect correlations 

as low as 0.32, 0.40, and 0.39, respectively. This is now included in the discussion section. 

Additionally, we were unable to examine differences in Hispanics by country of origin, 

which is important to consider given that the term Hispanic refers to a heterogeneous group. 

It is also important to note that while all non-Hispanic Whites and non-Hispanic Blacks had 

the MoCA administered in English, 12.2% of Hispanics had their MoCA administered in 

Spanish, with the remaining 87.8% in English. Nevertheless, the NACC data set is still 

unique given that most studies focus on majority populations and do not include many 

minority members. Additionally, due to the nature of NACC coding, we could not 

distinguish performance on the individual naming items. NACC coding of the MoCA 

naming subtest is coded as a quantitative variable from zero to three, rather than focusing on 

the rhinoceros, camel, and lion items individually. Previous work did find that the rhinoceros 

naming item discriminates between MCI and AD,21 however we could not establish this 

using our sample.
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Conclusions:

Early detection of MCI is crucial to improve health outcomes of individuals who develop 

MCI. In our analyses we found that while most of the subtests work well in the non-

Hispanic White group, few of them discriminated between MCI and either normal aging or 

dementia in minority groups. This suggests a need to further evaluate subtests for use in 

screening of non-Hispanic Blacks and Hispanics.
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Table 1:

Characteristics of NACC study participants included in these analyses, by race/ethnicity (n=3,895).

Characteristic Total
(n=3,895)

Non-Hispanic Whites
(n=3,145; 80.7%)

Non-Hispanic Blacks
(n=586; 15.0%)

Hispanics
(n=164; 4.2%)

Mean Age (SD) 69.7 (9.8) 69.6 (10.0) 70.1 (8.7) 68.9 (9.9)

Sex
A

 Male 1683 (43.2%) 1461 (46.5%) 163 (27.8%) 59 (36.0%)

 Female 2212 (56.8%) 1684 (53.6%) 423 (72.2%) 105 (64.0%)

Years of Education
A, B

 ≤12 611 (15.7%) 404 (12.9%) 153 (26.1%) 54 (32.9%)

 13–16 1706 (43.8%) 1372 (43.6%) 263 (44.9%) 71 (43.3%)

 >16 1578 (40.5%) 1369 (43.5%) 170 (29.0%) 39 (23.8%)

Cognitive Status
A, C

 Normal 1886 (48.4%) 1469 (46.7%) 345 (58.9%) 72 (43.9%)

 MCI 936 (24.0%) 733 (23.3%) 158 (27.0%) 45 (27.4%)

 Dementia 1073 (27.6%) 943 (30.0%) 83 (14.2%) 47 (28.7%)

MoCA Score
A, B

 ≥26 1461 (37.5%) 1268 (40.3%) 157 (26.8%) 36 (22.0%)

 <26 2434 (62.5%) 1877 (59.7%) 429 (73.3%) 128 (78.1%)

Post-hoc Bonferroni correction to account for multiple comparisons was conducted and p<0.003 was considered statistically significant

A
p<0.003 between non-Hispanic Whites and non-Hispanic Blacks

B
p<0.003 between non-Hispanic Whites and Hispanics

C
p<0.003 between non-Hispanic Blacks and Hispanics
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Table 3A:

Discrimination (Pearson Correlation) of MoCA items with total score by cognitive status among non-Hispanic 

Whites (n=3,145). Bolded items area those with high (>0.40) discrimination.

MoCA Item Normal Cognition
(n=1,469)

MCI
(n=733)

Dementia
(n=943)

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Trails 0.28 87.1 0.36 73.4 0.58 41.0

Cubes 0.36 71.6 0.31 53.6 0.44 31.4

Clock Contour 0.11 99.1 0.14 96.5 0.34 90.7

Clock Numbers 0.19 95.6 0.22 85.0 0.60 54.0

Clock Hands 0.35 79.7 0.46 60.6 0.53 26.7

Naming 0.27 89.5 0.28 78.6 0.49 57.3

Digits 0.27 90.8 0.36 83.8 0.50 59.8

Letters 0.17 97.3 0.26 90.2 0.56 61.2

Serial 7s 0.33 89.1 0.46 71.9 0.75 34..4

Repetition 0.36 73.9 0.49 55.5 0.53 31.0

Fluency 0.33 83.5 0.35 67.9 0.44 40.1

Abstraction 0.37 81.3 0.45 66.0 0.58 34.6

Delayed Recall 0.71 31.1 0.61 5.2 0.49 1.4

Date 0.13 97.8 0.33 84.7 0.50 48.3

Month 0.05 99.5 0.10 97.8 0.52 74.4

Year 0.02 99.5 0.18 97.8 0.62 70.6

Day 0.06 99.3 0.26 92.9 0.43 61.4

Place 0.13 98.3 0.28 90.6 0.51 56.0

City 0.02 99.2 0.11 98.2 0.48 85.2

*
For non-binary items, % of individuals scoring full points
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Table 3B:

Discrimination (Pearson Correlation) of MoCA items with total score by cognitive status among non-Hispanic 

Blacks (n=586). Bolded items area those with high (>0.40) discrimination.

MoCA Item Normal Cognition
(n=345)

MCI
(n=158)

Dementia
(n=83)

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Trails 0.39 71.0 0.49 58.2 0.28 18.1

Cubes 0.34 42.9 0.37 28.5 0.28 18.1

Clock Contour 0.02 99.4 0.06 98.1 0.39 86.8

Clock Numbers 0.23 90.4 0.34 82.3 0.48 41.0

Clock Hands 0.37 69.6 0.37 51.9 0.47 13.3

Naming 0.31 75.4 0.38 60.1 0.60 32.5

Digits 0.35 78.3 0.42 73.4 0.28 47.0

Letters 0.06 95.1 0.24 87.3 0.51 53.0

Serial 7s 0.53 70.7 0.60 48.7 0.59 15.7

Repetition 0.37 60.6 0.40 39.2 0.57 30.1

Fluency 0.38 75.9 0.38 51.3 0.48 31.3

Abstraction 0.46 63.2 0.47 50.0 0.49 19.3

Delayed Recall 0.53 15.4 0.60 3.2 0.48 6.0

Date 0.12 97.4 0.30 93.0 0.54 39.8

Month 0.10 99.4 0.22 98.7 0.60 68.7

Year 0.04 99.4 0.18 98.1 0.56 68.7

Day 0.03 98.6 0.29 94.9 0.35 60.2

Place 0.18 95.7 0.32 80.4 0.44 36.1

City 0.01 99.1 0.21 98.7 0.45 85.5

*
For non-binary items, % of individuals scoring full points
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Table 3C:

Discrimination (Pearson Correlation) of MoCA items with total score by cognitive status among Hispanics 

(n=164). Bolded items are those with high (>0.40) discrimination.

MoCA Item Normal Cognition
(n=72)

MCI
(n=45)

Dementia
(n=47)

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Discrimination
Index (Pearson
Correlation)

Difficulty
(% Correct)*

Trails 0.16 75.0 0.26 68.9 0.64 29.8

Cubes 0.28 56.9 0.26 51.1 0.56 23.4

Clock Contour 0.40 97.2 −0.13 97.8 0.22 89.4

Clock Numbers 0.42 91.7 0.29 88.9 0.56 38.3

Clock Hands 0.38 72.2 0.40 57.8 0.43 23.4

Naming 0.39 77.8 0.29 60.0 0.51 48.9

Digits 0.51 70.8 0.24 62.2 0.67 46.8

Letters 0.11 95.5 −0.04 93.3 0.38 66.0

Serial 7s 0.52 69.4 0.46 53.3 0.70 21.3

Repetition 0.47 47.2 0.45 40.0 0.57 25.5

Fluency 0.31 66.7 0.36 60.0 0.32 19.2

Abstraction 0.61 61.1 0.40 42.2 0.59 23.4

Delayed Recall 0.72 23.6 0.48 6.7 0.56 4.3

Date 0.01 98.6 0.25 86.7 0.59 29.8

Month - 100.0 0.24 97.8 0.58 53.2

Year 0.21 98.6 - 100.0 0.54 61.7

Day 0.14 98.6 0.15 95.6 0.25 51.1

Place −0.09 98.6 −0.03 95.6 0.61 44.7

City −0.09 98.6 0.13 97.8 0.36 78.7

*
For non-binary items, % of individuals scoring full points
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