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Optimal methods for assessing cognitive impair-
ment among older American Indians have not
been established. This study sought to examine
the cultural relevance and performance of two
common cognitive screening measures, the Mini-
Mental State Examination (MMSE) and Mattis
Dementia Rating Scale (MDRS), in one Ameri-
can Indian population. One hundred forty Ameri-
can Indians ages 60 to 89 were assessed; nearly
11% scored more than 2 standard deviation
points below performance expectations on the
MMSE, as did 27% to 81% on the MDRS. Com-
plex relationships were found between gender,
health conditions (with possible effects on cogni-
tive functioning), and MMSE and MDRS scores.
The authors discuss implications and future direc-
tions.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2007; 19:173–178)

Little is known about the epidemiology or etiology
of dementia among American Indians.1,2 The extant

literature suggests that Alzheimer’s disease may be less
common in some American Indian tribes 3–5 than in the
U.S. general population, while dementia with vascular
and alcohol-related etiologies may be more common.5

Such differences may reflect increased prevalence
among American Indians of risk factors for non-Alzhei-
mer’s disease dementias (e.g., diabetes, obesity, cerebro-
vascular disease, alcohol abuse, and traumatic brain in-
jury [TBI]).6–8 However, establishing the prevalence of
dementias of any type in this population is not possible
without valid, reliable, and normed cognitive measures
specific to it. A few studies have examined American
Indians’ performance on select cognitive tests and have
generally found that overall performance did not differ
greatly from that of non-American Indians.9–11 The
tribes in these studies, however, have relatively high lev-
els of acculturation to the dominant U.S. society. None-
theless, available normative data for most neuropsycho-
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TABLE 1. Demographics (N�140)

N/mean %/SD Range

Gender
Male 40 28.6%
Female 100 71.4%

Age in years 69.8 6.4 60–89
Bilingual (Speaks English and tribal

language moderately/very well) 72 51.4%
Education in years 10.5 2.6% 0–18
Boarding school attendance in years 5.8 3.7% 0–12
Blood quantum

1–50% 29 20.7%
51–99% 57 40.7%
100% 54 38.6%

Health conditions with possible impact on
cognitive functioning 1.6 1.2% 0–6

Diabetes (lifetime) 65 46.4%
Alcohol problems/alcoholism (lifetime) 50 35.7%
Depressive symptoms (past year) 42 30.0%
Head injury (lifetime) 23 16.4%
Stroke (lifetime) 20 14.3%
Anxiety symptoms (past year) 13 9.3%
Atypical intoxicant use (lifetime) 7 5.0%
Diagnosed dementia (lifetime) 5 3.6%

logical measures are based on primarily Euro-American,
high-school educated, urban-dwelling adults;12 it is not
clear how applicable these norms are to those who do
not share these characteristics.

The Mini-Mental State Examination (MMSE)13 is
widely used to screen for cognitive impairment in clinical
practice and dementia studies. The Mattis Dementia Rat-
ing Scale (MDRS)14 is also commonly employed and has
often been used as an alternative to the MMSE by neuro-
psychologists in clinical settings.15 Both measures are
sensitive to the effects of age and education.15–17 Conse-
quently, age- and education-adjusted scores have been
developed for these measures in order to improve their
utility in the identification of cognitive impairment.18–20

This study investigated cognitive performance on the
MMSE and MDRS among 140 members of a Northern
Plains American Indian tribe (the specific tribe is not
identified here in accordance with tribal confidentiality
agreements). In light of previously identified health and
cultural differences between American Indians and the
general U.S. population, we hypothesized that partici-
pants would perform below age- and education-ad-
justed performance expectations derived from currently
available normative data sets for the MMSE18 and the
MDRS.19,20 We were especially interested in the relation-
ship between cognitive scores and age, education, and
self-reported health conditions among older American
Indians. This article describes the performance of a sam-
ple of older American Indians on two common cognitive
measures, and examines correlates of test performance.

METHOD

This study was approved by the tribe’s government, the
Indian Health Service, and the Colorado Multiple Insti-
tutional Review Board. American Indians 60 years of
age or older were recruited from 10 Administration on
Aging-funded senior nutrition program sites through-
out the reservation and in several off-reservation trust
areas. One hundred thirty-seven participants completed
the MMSE and 129 participants completed the MDRS
(Table 1). All participants signed approved consent
forms. Criteria for utilizing the senior nutrition program
included being age 60 or older, American Indian, and
living within a 5-mile radius of a senior nutrition center.
The program served the vast majority of the reserva-
tion’s older American Indians (83%), excluding mainly
remote or uninterested elders.

The MMSE and MDRS were selected for use in the
study because of their familiarity to researchers and cli-
nicians. Both measures are commonly used as screening
assessments of cognitive health status and are regarded
as relatively easy to administer. The measures differ
with respect to their emphasis on specific cognitive do-
mains: the MMSE heavily emphasizes memory, orien-
tation, and language functions, while the MDRS is gen-
erally regarded as a more comprehensive screener.

Prior to data collection, focus groups conducted on
the reservation identified some potential problems with
the comprehensibility and cultural relevance of the mea-
sures, resulting in slight modifications to both measures
(e.g., “room” was substituted for “floor” in the Orien-
tation section of the MMSE since few buildings on the
reservation exceed one floor) (Table 2). Private inter-
views were conducted in a reservation-based field of-
fice that was affiliated with the University of Colorado
at Denver and Health Sciences Center’s American In-
dian and Alaska Native programs. These interviews
obtained demographic and health-related information;
the MMSE and MDRS were administered at this time.

Raw MMSE scores among study participants were
compared with a normative population-based database
developed by Crum et al.18 These norms were derived
from a sample of over 18,000 community-dwelling in-
dividuals in the United States (ages 18 to 85�) who par-
ticipated in the National Institute of Mental Health’s Ep-
idemiologic Catchment Area Program survey. They
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TABLE 2. Modifications to Cognitive Measures

Measure and Domain Original Item Modification

MMSE Orientation* Town Community
Hospital Building
Floor Room

MMSE Attention and Calculation** Spell WORLD Spell TRIBE
MDRS Attention*** Open mouth and close eyes Make fist and close eyes

Stick out tongue and raise hand Smile and raise hand
MDRS Memory and Attention† Mayor Tribal chairman

Name of building Kind of building
Name of city Name of community

* These MMSE orientation items were changed to improve their cultural relevance; retaining the original items would have likely resulted in
confused responses among participants.

** 52 (37.9%) of those who completed the MMSE were administered both WORLD and TRIBE to facilitate a test of their relative
psychometric characteristics. Scores reported here are based on the use of TRIBE only.

*** Modification of these MDRS items was made with permission of Dr. Steven Mattis (e-mail communication on 5/29/2002). These
Attention items were changed because of their anticipated cultural offensiveness.

†These Memory and Attention items were not relevant in a reservation setting.
MMSE�Mini-Mental State Examination; MDRS�Mattis Dementia Rating Scale

provide normative performance data grouped by age
over 5-year intervals, by education over 4-year intervals,
and by both age and education. MDRS scores were com-
pared with two sets of published norms with dissimilar
ethnic compositions but fairly comparable age and edu-
cation levels.

The first were age- and education-adjusted norms
from an Austrian sample of 1,001 healthy adults who
were 66.3 (SD�9.3) years old (range�50 to 80) with 10.8
(SD�2.4) years of education.19 The second were age-
adjusted norms derived from 36 Euro-American and 53
African American urban comparison subjects who were
an average of 74 (SD�5.9) years old (range�62 to 95)
with 10.5 (SD�3.6) years of education.20 We considered
comparison to a set of norms based on 133 rural white
and African American comparison subjects ages 55 and
older,12 but that sample was limited to individuals with
less than a 10th-grade education and hence lacked suf-
ficient comparability to this study’s entire sample.

Possible cognitive impairment was defined as per-
formance more than two standard deviations below
each participant’s corresponding age- and education-
matched cohort on each of these measures. In order to
ascertain the rate of possible cognitive impairment,
MMSE and MDRS scores were recoded using SPSS21 to
signify a dichotomous possible cognitive variable for
each norming system.

Statistical analysis included descriptive statistics, chi-
square tests and Fisher’s exact test (when an expected
cell size was less than five) for categorical data, and t
tests for continuous data. Both univariate and multivar-
iate regression models investigated possible relation-

ships between age, education, gender, and health prob-
lems with possible impact on cognitive functioning.
Health problems with possible impact on cognitive
functioning included a self-reported history of head in-
jury, stroke, alcoholism, diagnosed dementia, or use of
atypical intoxicants (i.e., alcohol-based mood altering
substances not originally intended for consumption,
such as Lysol, gasoline, hair-spray, or spray paint).
Composite International Diagnostic Interview (CIDI)22

screeners for symptoms of depression, anxiety, and al-
cohol abuse were also included.

Regression models used continuous age- and educa-
tion-matched scores (according to the appropriate com-
parison study population). All tests were two tailed.

RESULTS

The vast majority (93%) of elders who were approached
participated in the study. Nearly 72% of the 140 partic-
ipants were women; elders had completed an average
of nearly 11 years of education (Table 1). Participants
tended to be relatively young, from a geriatric perspec-
tive, with 52.9% of the sample 60 to 69 years of age,
38.6% was 70 to 79 years of age, and 8.6% was 80 to 89
years of age. This age distribution, however, was gen-
erally comparable to that of the greater reservation
population.23

The majority (79.3%) of elders reported a blood quan-
tum (a crude measure of degree of Native heritage, often
listed on one’s tribal membership card) of over 50%;
fully 38.6% identified themselves as “full bloods” (i.e.,
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TABLE 3. MMSE and MDRS Scores

Minimum Maximum Mean SD

MMSE
Raw score 16.0 30.0 26.7 3.0
% with score of 23 or lower 14.6%
Age and education adjusted deviation score using Crum norms �5.9 2.2 �0.3 1.5
% more than 2 SDs below mean using Crum norms 10.9%
MDRS
Raw score 93.0 143.0 125.8 10.3
% with score of 123 or lower 37.2%
% with score of 137 or lower 89.1%
Age and education adjusted deviation score using Schmidt norms �16.6 0.6 �4.8 3.2
% more than 2 SDs below mean using Schmidt norms 81.0%
Education adjusted deviation score using Vangel norms �6.5 1.5 �1.2 1.6
% more than 2 SDs below mean using Vangel norms 27.4%

MMSE�Mini-Mental State Examination; MDRS�Mattis Dementia Rating Scale.

100% American Indian). All participants spoke English.
Participants averaged two self-reported health condi-
tion with possible effects on cognitive functioning; of
these, diabetes and past and/or present alcohol prob-
lems/alcoholism were present among more than one-
third of the sample. Women were less likely than men
to carry a self-reported diagnosis of dementia (chi-
square�6.72, df�1, p�0.023), head injury (chi-
square�10.54, df�1, p�0.001), or alcohol problems/al-
coholism (chi-square�20.92, df�1, p�0.001). Women,
however, were more likely to report depressive symp-
toms in the year preceding study participation (chi-
square�4.17, df�1, p�0.041.)

When compared with the normative database for the
MMSE developed by Crum et al.,18 10.9% of participants
were classified as cognitively impaired (Table 3). The
prevalence of possible cognitive impairment in this sam-
ple, determined by the number of participants who
scored greater than two standard deviations below age-
and education-adjusted means, differed significantly
from that found in the Crum et al.18 study (chi-
square�57.79, df�1, p�0.0001). For the MDRS, the pro-
portions of possible cognitive impairment were 81.0%
using the Schmidt et al.19 age- and education-adjusted
norms and 27.4% with the Vangel and Lichtenberg20

age-adjusted norms.
Univariate regression analysis demonstrated a rela-

tionship of female gender on adjusted MMSE scores
(b�0.214, p�0.012), with women performing better
than men (data not shown); multivariate regressions
controlling for the other independent variable showed
gender retained the only significant relationship to
MMSE scores (b�0.208, p�0.018) (Table 4). Similar to
the results of the adjusted MMSE scores, univariate re-

gression analysis demonstrated women performing bet-
ter than men on Schmidt et al.19 adjusted MDRS scores
(b�0.190, p�0.037; data not shown). After controlling
for other possible correlates, gender was not significant.
Using the Vangel and Lichtenberg20 norms, univariate
regression analysis demonstrated individual relation-
ships of both gender and education on adjusted MDRS
scores (b �0.207, p�0.028, and b�0.422, p�0.0001;
data not shown). Multivariate regressions (Table 4) in-
dicated both gender and education retained significant
relationships with adjusted MDRS scores (b�0.178,
p�0.040, and b �0.423, p�0.0001, respectively).

As men were more likely to report a history of de-
mentia, head injury, and alcohol problems, we tested for
interaction for these health conditions with gender, age,
and education. No significant interaction effects were
found (data not shown).

DISCUSSION

Both the MMSE and MDRS identified many older
American Indian participants as cognitively impaired
when compared with normative samples of predomi-
nantly or completely non-American Indian populations
with similar age and education levels. However, the fre-
quency with which American Indians were classified as
cognitively impaired varied according to the measure
and the set of norms employed. The lowest prevalences
of possible cognitive impairment were identified by the
MMSE. At present, there are no data with which to de-
termine whether “impaired” performance on these mea-
sures reflects a decline from prior levels of cognitive
function and/or is associated with functionally signifi-
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TABLE 4. Multivariate Regression Results

MMSE–Crum MDRS–Schmidt MDRS–Vangel

b p b p b p

Gender 0.208 0.018 0.169 0.065 0.178 0.040
Age �0.014 0.870 �0.176 0.056 �0.052 0.548
Education 0.086 0.312 0.077 0.390 0.423 �0.0001
Health problems with possible cognitive impact �0.030 0.734 �0.088 0.344 �0.118 0.181

cant impairments in daily living (i.e., whether they sug-
gest the presence of a dementia) in this population.
Given the types of medical and neurological problems
observed in this sample (e.g., cerebrovascular disease,
TBI, alcohol abuse),5,24 a nontrivial but presently inde-
terminable frequency of cognitive impairment attribut-
able to these problems would be expected. If the pres-
ently available norms for the MMSE are indeed
applicable to the American Indian population, it is pos-
sible that the frequency of impairment observed here
may be underestimated: the dominant effect of the types
of medical and neurological problems experienced in
this population would be on frontally mediated cogni-
tion (i.e., executive function) and the MMSE is relatively
insensitive to impairments in this cognitive domain.

Interpretation of the subjects’ MDRS scores using ei-
ther set of norms for this measure resulted in a greater
number of subjects being classified as cognitively im-
paired than did the MMSE. It is possible that the as-
sessment by the MDRS of cognitive domains not as-
sessed by the MMSE, such as verbal conceptualization,25

may improve its sensitivity to the types of cognitive im-
pairment that would be expected in this population.
However, the extremely high frequency of possible cog-
nitive impairment using the Schmidt et al.19 norms sug-
gests that the application of these norms to the interpre-
tation of MDRS performance among older American
Indians is inappropriate. Although little is known about
the frequency of dementia among older American In-
dians, it is likely considerably lower than the 81% fre-
quency that might be suggested by these data.3–5 It is
probable that cultural and educational differences be-
tween the Austrian and American Indian contexts arti-
ficially inflate the rates of cognitive impairment among
reservation-dwelling American Indians when employ-
ing the MDRS-Schmidt et al.19 norms.

Interpretation of MDRS performance using the Vangel
and Lichtenberg20 norms identifies a much smaller num-
ber of older American Indians as cognitively impaired
than do the Schmidt et al.19 norms. As noted above, the
MDRS appears to be more sensitive to impairments in

the domains of cognition that would most likely be af-
fected by the types of medical and neurological prob-
lems experienced in this population. However, the pres-
ent study did not identify significant relationships
between MDRS performance as interpreted using the
Vangel and Lichtenberg20 norms and any of these con-
ditions, which may possibly be related to measurement
issues with respect to the health variables. Additionally,
an association between higher levels of education and
better performance using the MDRS Vangel and Lich-
tenberg20 norms was observed. It is likely that the lack
of education adjustments in this set of norms accounts
for this finding. Collectively, these observations suggest
that additional investigation and/or modification of the
MDRS and the norms used to interpret its scores are
needed for use in the American Indian population.

The finding that gender was significant in almost all
of the multivariate tests and norms (with the exception
of the MDRS Schmidt model) might be explained by the
fact that men in this sample were significantly more
likely than women to self-report head injury, alcohol
problems, or a dementia diagnosis. However, tests of
interactions between gender and the three health con-
ditions proved to be nonsignificant. These results un-
derscore the probable complexity between gender and
health conditions, with possible effects on cognitive
functioning as assessed by the MMSE and MDRS. More
comprehensive measures of health conditions might
have yielded different results as well.

These findings should be interpreted with caution due
to their preliminary nature, the use of a purposive rather
than a random sample on one reservation, and the un-
certain clinical significance of the cognitive assessment
scores observed. To this latter point, this study em-
ployed a conservative statistical definition of cognitive
impairment: performance was compared with norma-
tive data, and scores two standard deviation points be-
low age- and education-adjusted performance expecta-
tions defined possible impairment. This definition does
not address the functional significance of that impair-
ment, nor does it attempt to place any impairments iden-



178 http://neuro.psychiatryonline.org J Neuropsychiatry Clin Neurosci 19:2, Spring 2007

PERFORMANCE OF AMERICAN INDIANS ON THE MMSE AND MDRS

tified into a broader clinical/diagnostic context. In other
words, cognitive impairment as defined in this manner
is not synonymous with the presence of a dementia.

Additional studies are needed to refine these mea-
sures for use among older American Indians and to op-
timize interpretation of the data they yield. The widely
disparate frequencies of cognitive impairment identified
with available normative data suggest strongly that
population-specific norms for these measures are
needed. The present data indicate that these norms may
require adjustment for not only age and education but
also, possibly, gender. Investigation of the possible ef-
fects of ethnicity (perhaps as reflected by blood quan-
tum), socioeconomic status, type/character of educa-
tion, language status, and other variables on MMSE and
MDRS performance is also needed in order to develop

optimal normative data. Once valid and reliable nor-
mative data on these measures are established, the task
of placing the “impairments” they identify into a socio-
cultural and clinical context can be undertaken. A com-
parison with American Indians’ performance on mea-
sures thought by some to be more culturally fair (e.g.,
Ravens Colored Progressive Matrices, Color Trails Tests,
and the Culture Fair Test) might also be illuminating.
Continuing work in these areas will help to determine
optimal measurement tools for cognitive impairment
and for the identification of dementia among American
Indian elders.
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so generously contributed their time to this research effort.
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