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Abstract

Background/Objectives: Assessment of cognition in linguistically diverse

aging populations is a growing need. Bilingualism may complicate cognitive

measurement precision, and bilingualism may vary across Hispanic/Latinx

sub-populations. We examined the association among bilingualism, assessment

language, and cognitive screening performance in a primarily non-immigrant

Mexican American community.

Design: Prospective, community-based cohort study: The Brain Attack Sur-

veillance in Corpus Christi (BASIC)-Cognitive study.

Setting: Nueces County, Texas.

Participants: Community-dwelling Mexican Americans age 65+, recruited

door-to-door using a two-stage area probability sampling procedure.

Measurements: Montreal Cognitive Assessment (MoCA); self-reported bilin-

gualism scale. Participants were classified as monolingual, Spanish dominant

bilingual, English dominant bilingual, or balanced bilingual based upon bilin-

gualism scale responses. Linear regressions examined relationships among

bilingualism, demographics, cognitive assessment language, and MoCA scores.

Results: The analytic sample included 547 Mexican American participants

(60% female). Fifty-eight percent were classified as balanced bilingual, the

majority (88.6%) of whom selected assessment in English. Balanced bilinguals

that completed the MoCA in English performed better than balanced
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bilinguals that completed the MoCA in Spanish (b = �4.0, p < 0.05). Among

balanced bilinguals that took the MoCA in Spanish, education outside of the

United States was associated with better performance (b = 4.4, p < 0.001).

Adjusting for demographics and education, we found no association between

the degree of bilingualism and MoCA performance (p's > 0.10).

Conclusion: Bilingualism is important to consider in cognitive aging studies in lin-

guistically diverse communities. Future research should examine whether cognitive

test language selection affects cognitive measurement precision in balanced

bilinguals.
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INTRODUCTION

Adults of Hispanic/Latinx ethnicity are a rapidly growing
segment of the aging population with considerable demo-
graphic, cultural, and linguistic diversity.1 Characterizing
the cognitive status and risk for cognitive impairment in
Hispanic/Latinx older adults is of critical importance
given that they may be at greater risk for dementia com-
pared to non-Hispanic white populations.2 The impact of
the demographic, cultural, and linguistic characteristics
on the cognitive assessment process is understudied.

Bilingualism is common among Hispanic/Latinx adults
living in theUnited States. According to a 2013 PewResearch
Center National Survey of Latinos,3 40% of Hispanics aged
65 and older are bilingual, whereas 47% mainly use Spanish
and 13%mainly use English, with variability across Hispanic
subgroups and by factors such as immigration status. Bilin-
gualism is rarely reported in studies of mild cognitive impair-
ment in Hispanics/Latinx adults in the United States.4

Bilingualism has been shown to be relevant in the interpreta-
tion of cognitive performance in older adults, with inconsis-
tent evidence for an association with reduced risk of
cognitive impairment in older adults.5,6 There is a dearth of
information regarding how bilingualism impacts the selec-
tion of cognitive assessment language andwhether this selec-
tion is associatedwith cognitive test performance.

In studies of mild cognitive impairment in Hispanics,
selection of cognitive assessment language occurs over-
whelmingly via individual preference.4 It is unclear how
bilinguals select their preferred cognitive assessment,
whether this selection consistently aligns with language
dominance and impacts cognitive test performance. Bilin-
gual individuals faced with selecting their preferred testing
language may do so without prior experience with cognitive
assessment; as such, they may not have sufficient informa-
tion regarding the linguistic demands of the cognitive assess-
ment process to make a fully informed choice. Individuals

with conversational fluency in a non-dominant language
may have sufficient fluency to participate in an informal
interview, yet not the higher-order fluency needed for com-
plex cognitive processing in their non-dominant language,
which is necessary for optimal performance on cognitive
assessment.7,8 This challenge is further complicated by the
fact that many cognitive assessment tools have been under-
validated in languages other than English.9 Selection of
assessment language may impact cognitive test performance
in bilinguals and complicates accurate assessment of cogni-
tive functioning in these populations.

The objectives of this study were to: (1) describe the
prevalence of self-reported bilingualism in a predominantly
non-immigrant Mexican American older adult community;
(2) examine the relationship between bilingualism and

Key Points

• Balanced bilingualism is common in a predom-
inantly non-immigrant Mexican American
community.

• Balanced bilinguals are more likely to choose
English than Spanish for their cognitive assess-
ment language.

• Balanced bilinguals that selected English for
cognitive assessment performed better than
balanced bilinguals that selected Spanish or
both languages.

Why Does this Paper Matter?

We demonstrate that bilingualism and assess-
ment language selection are important to con-
sider when investigating cognitive health in older
Hispanic/Latinx adults in the United States.

1972 BRICEÑO ET AL.



selection of cognitive assessment language; (3) examine
demographic predictors of assessment language selection in
balanced bilinguals; and (4) examine the relationships
among test language, bilingualism, and performance on a
cognitive screening instrument, the Montreal Cognitive
Assessment (MoCA). We aimed to examine the association
between test language and MoCA performance specifically
within balanced bilinguals, in light of the challenges in
selection of cognitive assessment language within this
group. We hypothesized that: (1) bilingualism would be
common in older Mexican Americans; (2) bilinguals with
strong self-reported language dominance would consistently
choose their dominant language for assessment, whereas
assessment language selection would be less consistent for
balanced bilinguals; and (3) greater degree of bilingualism
(i.e., less language dominance) would be associated with
higher cognitive performance.

METHODS

The BASIC-Cognitive study is a community-based study of
cognition in older adults in Nueces County, Texas, located
on the Texas Gulf Coast. Approximately 60% of Nueces
County residents identify as Mexican American, the major-
ity of whom are U.S. citizens (96%) and U.S.-born (92%).10

Detailed methodology for the BASIC-Cognitive project is
available elsewhere.11 Briefly, participants aged ≥65 were
recruited via two-stage area probability sampling and door-
to-door recruitment to aim for an equal balance of Mexican
American and non-Hispanic white participants. Participants
completed the MoCA in their homes (or, rarely, in a differ-
ent preferred, private location) as a part of eligibility screen-
ing for the larger study. Study procedures were approved by
the Institutional Review Board of the University of Michi-
gan Medical School.

Participants

Community-dwelling adults aged ≥65 and residents of
Nueces County, Texas, were eligible for participation.
This analysis included Mexican American participants
with complete data on MoCA, demographics, and bilin-
gualism. Data were collected from May 3, 2018, to
January 30, 2020.

Self-rated bilingualism

To assess bilingualism, participants were first asked if they
ever used another language for speaking, reading, or writ-
ing (Question 1). If they responded affirmatively,

participants then rated their proficiency in English and
Spanish (4 items per language, including speaking, under-
standing, writing, and reading) on 7-point Likert-like scale,
with 1 corresponding to “almost none” and 7 corresponding
to “like native speaker”.8 A language dominance index was
calculated with the following formula: (mean of English
proficiency items)/(mean of English proficiency items plus
mean of Spanish proficiency items) (8; range 0–1; 0.5 indi-
cates equal English-Spanish proficiency; 1 indicates mono-
lingual English speaker). Language dominance index
values were assigned as 0 (monolingual Spanish) or
1 (monolingual English) for those that answered “no” to
question 1 (English or Spanish determined based on inter-
view language). Bilingualism was classified as follows: par-
ticipants were classified as monolingual for language
dominance index scores of 0 (monolingual Spanish) and
1 (monolingual English); participants with values >0.4 and
<0.6 were classified as balanced bilinguals; participants
with values >0 and <0.4 were classified as bilingual-
Spanish dominant, and values >0.6 and <1 were classified
as bilingual-English dominant.

Cognitive screening

The MoCA version 7.112 was used. We used the Spanish
translation of the MoCA that is available on the website
(www.mocatest.org). Minor adaptations were made to the
standardized Spanish instruction script by local, bilingual
field staff to be appropriate for local Spanish, although test
stimuli and scoring criteria were not modified. MoCA
administration was offered in English or Spanish by bilin-
gual staff who were trained in administration and scoring
by a clinical neuropsychologist (EMB). Although partici-
pants selected their preferred language for the assessment,
they were informed that they could provide responses in
either language. Staff were permitted to provide test
instructions in either language, according to participant
preference and staff judgment of participant's comprehen-
sion of instructions, regardless of initial test language
selection. This procedure was implemented to optimize
accessibility and accuracy of the assessment process, as
recommended for neuropsychological assessment of bilin-
gual individuals.13 Interviews that were administered in
both languages were coded as bilingual interviews. Test
language selection was made according to participant pref-
erence, consistent with standard practice.4 The script and
procedure for facilitating selection of test language are
available in supporting information (Supplemental
Methods; Table S1). We did not assign an extra MoCA
point for those with ≤12 years of education because we
included years of education as a covariate (score range 0–
30, higher score indicates better performance).
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Analysis

To examine the relationship between bilingualism classi-
fication and selection of cognitive assessment language,
we performed a chi-square analysis. To examine demo-
graphic predictors of cognitive assessment language in
balanced bilinguals, we performed a multinomial logistic

regression within balanced bilinguals, with age (centered;
both linear and squared terms), sex, years of education
(centered), country of education, and language domi-
nance index as predictors of assessment language. To
examine the relationships among test language, bilin-
gualism, and MoCA, we performed a series of regres-
sions. Within balanced bilinguals, we performed

TABLE 1 Demographic characteristics of the sample

Variable

Full
sample
(n = 547)

Balanced
bilinguals
(n = 316)

English-
dominant
bilinguals
(n = 88)

Spanish-
dominant
bilinguals
(n = 35)

Monolingual
English
(n = 40)

Monolingual
Spanish
(n = 68)

Age, years (mean,
SD)

73.8 (6.9) 73.8 (6.6) 69.8 (4.5) 78.5 (9.0) 74.9 (6.9) 76.3 (7.0)

Age, years (range) 65–100 65–97 65–85 65–100 65–89 65–93

Sex (n female, %
female)

328 (60.0%) 201 (63.6%) 45 (51.1%) 24 (68.6%) 16 (40.0%) 42 (61.8%)

Years of education
(mean, SD)

10.6 (4.5) 11.4 (4.0) 12.9 (2.9) 6.8 (4.3) 11.1 (3.9) 5.5 (4.1)

Years of education
(range)

0–18 0–18 7–18 0–17 2–18 0–18

Country of education
(n, % USA)

463 (84.6%) 302 (95.6%) 88 (100%) 17 (48.6%) 39 (97.5%) 51 (75.0%)

Language dominance
index (mean, SD)a

0.5 (0.24) 0.5 (0.05) 0.7 (0.0) 0.3 (0.1) 1 (0) 0 (0)

MoCA test language

English (n, %) 412 (75%) 280 (88.6%) 86 (97.7%) 6 (17.1%) 40 (100%) 0 (0%)

Spanish (n, %) 117 (21.4%) 19 (6.0%) 1 (1.1%) 29 (82.9%) 0 (0%) 68 (0%)

Both Spanish and
English (n, %)

18 (3.3%) 17 (5.4%) 1 (1.1%) 0 (0%) 0 (0%) 0 (0%)

Abbreviations: MoCA, Montreal Cognitive Assessment; SD, standard deviation.
aLanguage dominance index possible range 0 (monolingual Spanish) to 1 (monolingual English).

FIGURE 1 Bilingualism

classification and Montreal

Cognitive Assessment (MoCA)

test language selection. The

figure displays frequencies of

test language selection for

participants classified as

monolingual English, bilingual-

English dominant, bilingual-

balanced, bilingual-Spanish

dominant, and monolingual

Spanish
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sequential linear regressions with MoCA score as the
outcome and test language (Model 1) and test language
plus demographics (Model 2) as predictors. We repeated
Model 2 analyses with MoCA sub-scores to explore
item-specific relationships. Given the small ranges of
the language, naming, and abstraction subdomain
scores, we ran these analyses as ordinal logistic regres-
sions. Next, we performed linear regression analyses
separately within those that took the MoCA in English
and Spanish, with language dominance index (Model 1)
and both language dominance index and demographics
(Model 2) as predictors. We performed this analysis sep-
arately within those that took the MoCA in English and
Spanish given the directional metric of the language
dominance index and its inverse implications across test
language.

RESULTS

Sample characteristics

Five hundred and forty-seven community-dwelling Mexi-
can American participants were included. Table 1 dis-
plays demographic characteristics and test language
selection for the full sample and balanced bilinguals.

Prevalence of self-reported bilingualism

Twenty percent (108 of 547) of the sample were classified
as monolinguals (n = 40 monolingual English; n = 68
monolingual Spanish). Fifty-eight percent (n = 316) were
classified as balanced bilingual, 6% (n = 35) were

TABLE 2 Multinomial logistic regression analysis for choice of

Spanish or Both English and Spanish as the MoCA test language

for balanced bilinguals (n = 316)

Variable

Spanish language
for cognitive
testinga

Both English and
Spanish languages
for cognitive
testinga

Odds ratio
(95% CI)

Odds ratio
(95% CI)

Education years,
per 1 year
increase

0.7 (0.6, 0.9)** 0.7 (0.6, 0.8)***

Education
country
(outside of
United States)b

16.2 (2.6, 99.0)* 6.4 (0.9, 44.3)^

Language
dominance
index (per 1
standard
deviation
increase)c

0.52 (0.26, 1.03)^ 0.39 (0.21, 0.72)*

Age (centered),
per 1 year
increase

1.0 (1.0, 1.2) 1.0 (0.9, 1.1)

Age (centered;
squared) per 1
year increase

1.0 (1.0, 1.0) 1.0 (1.0, 1.0)

Sex (male)d 1.5 (0.5, 4.5) 1.2 (0.4, 4.0)

Abbreviation: CI, confidence interval; MoCA, Montreal Cognitive
Assessment.
aReference category is English language MoCA.
bReference category is education in the United States.
cLanguage dominance index possible range 0 (monolingual Spanish) to 1
(monolingual English).
dReference category is female.
p̂ < 0.10.

*p < 0.05; **p < 0.01; ***p < 0.001.

TABLE 3 Coefficients and 95% confidence intervals for linear

regression of MoCA score on demographics and test language for

balanced bilinguals (n = 316)

Variable

Model 1
coefficient
(95% CI)

Model 2
coefficient
(95% CI)

Intercept 19.9 (19.2, 20.5)*** 19.5 (18.7, 20.3)***

Test language
(Both)a

�6.1 (�8.2, �4.0)*** �3.2 (�5.6, �0.7)*

Test language
(Spanish)a

�4.0 (�7.1, �1.0)* �1.5 (�4.7, 1.7)

Education,
years
(centered)

0.6 (0.4, 0.7)***

Country of
education
(other)b

1.1 (�1.7, 3.9)

Age, years
(centered)

�0.2 (�0.3, �0.2)***

Age, years
(centered,
squared)

�0.0 (0.0, 0.0)^

Gender (male)c �0.6 (�1.7, 0.5)

R2 0.08*** 0.33***

Note: “Both” refers to taking the Montreal Cognitive Assessment (MoCA)
in both languages. Age and education are centered at mean values. The
intercept displays the average MoCA score for individuals in the

reference category (i.e., females, tested in English, education in the
United States, mean age, and years of education). Regression coefficients
reflect the change in MoCA score points per unit increase in the
covariate. R2 values indicate the proportion of variance in MoCA scores
explained by the variables in the model.
aEnglish test language is reference category.
bUnited States is reference category.
cFemale is reference category.
p̂ < 0.10.
*p < 0.05; ***p < 0.001.
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classified as Spanish-dominant bilingual and 16%
(n = 88) were classified as English-dominant bilingual.
Table S2 displays mean ratings for each item of the bilin-
gualism questionnaire within the full sample and bal-
anced bilingual sample. Mean ratings revealed generally
high self-rated proficiency across English and Spanish.

Bilingualism, demographics, and test
language selection

There was a strong association between language-
dominant bilingualism and selection of assessment lan-
guage (Figure 1; Table S3). Nearly all English-dominant
bilinguals took the MoCA in English (n = 86 of 88), and
most Spanish-dominant bilinguals took the MoCA in
Spanish (n = 29 of 35). Contrary to our hypothesis, a
large majority (89%; n = 280 of 316) of balanced bilin-
guals chose to complete the MoCA in English, with the
remainder taking the MoCA in Spanish (6%; n = 19 of
316) or in both languages (5%; n = 17 of 316). Within the
balanced bilingual group, having fewer years of educa-
tion and having received education outside of the United
States were associated with greater likelihood of taking
the MoCA in Spanish compared to English, after
accounting for the language dominance index. Gender
and age were not associated with selection of test lan-
guage in balanced bilinguals (Table 2).

Language of testing and MoCA
performance in balanced bilinguals

Within balanced bilinguals, taking the MoCA in English
was associated with higher MoCA scores compared to
taking the MoCA in Spanish or in both languages
(Table 3). Considering test language alone (Model 1), par-
ticipants that took the MoCA in Spanish obtained an
average score of 4 points lower than participants that
took the MoCA in English; participants that took the
MoCA in both languages obtained an average of 6.1
points lower than participants that took the MoCA in
English. This relationship was attenuated and remained
significant only for the English compared to both lan-
guages comparison, after accounting for demographics
(Model 2). Individuals that took the MoCA in both lan-
guages performed an average of 3.2 points lower than
individuals that took the MoCA in English, holding other
covariates at a constant value. Examining MoCA sub-
domains, when accounting for demographics, balanced
bilinguals that took the MoCA in English had better per-
formance on the attention domain compared to balanced
bilinguals that took the MoCA in Spanish or in both lan-
guages. English MoCA participants had higher scores in
the language domain than participants that took the
MoCA in both languages, but lower scores than those
that took the MoCA in Spanish. There were no differ-
ences by test language for domains of visuospatial/

TABLE 4 Coefficients for linear regression of MOCA performance score on language dominance index (LDI) and demographics by

chosen test language

English language for cognitive
testing (n = 412)

Spanish language for cognitive
testing (n = 117)

Model 1 Model 2 Model 1 Model 2

Intercept 19.9 (17.4, 22.5)*** 19.9 (17.9, 21.9)*** 15.4 (14.0, 16.9)*** 14.9 (11.5, 18.4)***

Language dominance indexa �0.2 (�4.4, 3.9) �0.8 (�4.1, 2.5) 1.3 (�4.6, 7.2) 4.1 (�1.8, 10.1)

Education, years (centered) 0.7 (0.5, 0.8)*** 0.4 (0.1, 0.7)**

Country of education (outside
of United States)b

�0.3 (�4.1, 3.6) 4.4 (1.8, 7.1)**

Age, years (centered) �0.2 (�0.3, 0.2)*** �0.1 (�0.3, 0.0)^

Age, years (centered, squared) �0.01 (�0.02, �0.004)** �0.007 (�0.02, 0.003)

Sex (male)c �0.9 (�1.8, 0.1)^ �0.7 (�2.8, 1.4)

R2 0.00 0.34*** 0.00 0.38***

Note: Age and education are centered at mean values. The intercept displays the average Montreal Cognitive Assessment (MoCA) score for individuals in the
reference category (i.e., females, education in the United States, with mean levels of language dominance index, age, and years of education). Regression

coefficients reflect the change in MoCA score points per unit increase in the covariate. R2 values indicate the proportion of variance in MoCA scores explained
by the variables in the model.
aLanguage dominance index possible range 0 (monolingual Spanish) to 1 (monolingual English).
bReference category is education in the United States.
cReference category is female.
p̂ < 0.10.
**p < 0.01; ***p < 0.001.
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executive, naming, abstraction, delayed recall, or orienta-
tion (Table S4).

Language dominance and MoCA
performance

Finally, we examined whether self-reported language
dominance was associated with performance on the
MOCA, after accounting for demographics, separately
within those that took the MoCA in English and in
Spanish. We excluded those that completed the
MoCA in both languages due to small sample size
(n = 18). Language dominance was not a significant
predictor of MoCA performance, and this association
remained non-significant after accounting for demo-
graphics (Table 4). Among those that took MoCA in
English, higher educational attainment and younger
age were associated with higher MoCA scores.
Among participants that took the MoCA in Spanish,
in addition to higher educational attainment, having
received education outside of the United States was
associated with MoCA scores an average of 4.4
higher, holding other covariates at a constant value.

DISCUSSION

We found that balanced bilingualism was common in a pre-
dominantly non-immigrant Mexican American community,
with more than half of our sample characterized as balanced
bilinguals. Language-dominant bilinguals consistently chose
their dominant language for cognitive assessment, whereas
balanced bilinguals showed a strong tendency to select
English for their assessment. Balanced bilinguals that chose
English for their assessment performed better on the MoCA
than balanced bilinguals that chose Spanish for their assess-
ment, which was attenuated after accounting for demo-
graphics. Balanced bilinguals who were educated outside of
the United States were more likely to choose Spanish for
their assessment. Having received education outside of the
United States was associated with better cognitive perfor-
mance in balanced bilinguals that took the MoCA in Span-
ish, but not in English. Accounting for demographics and
education, we found no relationship between the degree of
bilingualism and cognitive assessment performance.

Prevalence of bilingualism in older
Mexican Americans

More than half of our population-based sample of older
Mexican Americans reported balanced language

proficiency across English and Spanish. This reflects a
higher rate of bilingualism than has been reported in
national surveys. The Pew Research Center reported a
40% rate of bilingualism in Hispanics aged 65 or higher,
with differences by nativity status (more monolingual
Spanish speakers among foreign-born Latinx) and His-
panic origin (e.g., fewer monolingual Spanish speakers
among Puerto Ricans).3 Bilingualism is thus influenced
by many demographic and cultural factors, and rates and
degree of bilingualism likely vary across Hispanic/Latinx
communities. This variability in rates and degree of bilin-
gualism may contribute to conflicting evidence across
studies regarding whether and how bilingualism impacts
cognition and its measurement. Together, our findings
underscore the need for assessment and reporting of
bilingualism in studies of cognitive aging in Hispanic/
Latinx communities.

Bilingualism, selection of assessment
language, and performance on the MoCA

Among balanced bilinguals, those with fewer years of
education and education outside of the United States
were more likely to select assessment in Spanish. It is not
surprising that educational experiences impact selection
of assessment language; this aligns with previous work
suggesting that factors such as academic experience and
acculturation are important considerations when
selecting cognitive assessment language.7 In our sample,
the majority of balanced bilinguals received their educa-
tion in the United States, which likely contributed to the
strong tendency to select assessment in English.

Balanced bilinguals that chose the English MoCA
obtained higher scores than balanced bilinguals that
chose the Spanish MoCA and those that completed the
MoCA in both languages. After accounting for years of
education, country of education, age, and sex, this associ-
ation remained significant for those taking the MoCA in
both languages, but was attenuated for those that chose
the Spanish MoCA. There are many possible interpreta-
tions of this finding. It is possible that other, unmeasured
differences between these groups were present that differ-
entially contribute to life-course cognitive risk and
impact late-life cognitive health.14 It is also possible that
this difference was related to test language selection, such
that balanced bilinguals who are primarily non-immi-
grant, received education in the United States, and are
longstanding residents in the United States perform best
on cognitive assessment in English. Finally, it should be
noted that there have been limited studies focused on val-
idation of the MoCA in Spanish speakers within the
United States, and no studies to date have confirmed
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the psychometric equivalence (i.e., measurement non-
invariance) of the MoCA across English and Spanish.
Analysis of MoCA sub-scores indicated that the attention
domain was associated with better performance in
English, whereas the language domain was associated
with better performance in Spanish and worse perfor-
mance for both languages compared to English. Differen-
tial difficulty across language is a concern and has been
demonstrated in several cognitive instruments.15-17 Dif-
ferential difficulty of the MoCA across language would
have important implications for interpretation of cogni-
tion outcomes using the MoCA across English and Span-
ish speakers. The MoCA and its component sub-scores
may be less predictive of consensus diagnosis of dementia
in Latinx older adults as compared to non-Hispanic
whites, and use of cut-scores validated in non-Hispanic
white populations may over-classify impairment in
Latinx populations.18,19 Future work is needed to confirm
psychometric equivalence of the MoCA across English
and Spanish.

Previous work has been inconclusive regarding the
association between assessment language and cognitive
test performance in Hispanic/Latinx populations. For
example, one study20 found that Latinx adults that com-
pleted cognitive assessment with the Modified Mini-
Mental State Examination (3MSE) in English performed
more poorly than Latinx adults that completed this
assessment in Spanish. Another15 found differences in
performance in several cognitive tests across demographi-
cally matched Latinx adults evaluated in English and
Spanish. Other studies21,22 have found minimal or no
association between test language and performance. Vari-
ability in these findings may be related to factors such as
sample characteristics (e.g., variability with regard to
immigration status, degree of language dominance, and
acculturation), analytic approach, and variability in
domain and psychometric properties of cognitive assess-
ment instruments.

We found differences in demographic predictors of
performance across those that completed the MoCA in
English and Spanish. Among those that took the MoCA
in Spanish, education outside of the United States was
associated with higher MoCA scores. This association
may reflect differences in cognitive health across these
groups, as the previous work23 has found a relatively
greater risk for cognitive impairment within U.S.-born
Latinos compared to immigrant Latinos. Another possi-
bility is that cognitive performance is optimized when
assessment is performed in the language in which one
received their education. Previous work has suggested
that acculturation is an important consideration when
selecting assessment language for balanced bilinguals.7

This hypothesis warrants further exploration. Regardless

of the possible causal explanations of this association, our
finding that education country was associated with cogni-
tive test performance within Spanish test takers under-
scores the importance of collecting and reporting this
information in studies of cognitive aging of Latinx
populations, which is often unreported.4

Bilingualism and cognitive test
performance

We did not find an association between bilingualism and
performance on the MoCA. These findings add to the
conflicting body of evidence regarding whether and how
bilingualism impacts cognition and whether it is protec-
tive with regard to cognitive impairment in older adults.
Several cross-sectional studies have found that bilinguals
outperform monolinguals on cognitive assessment in
cross-sectional comparisons,5,22 whereas other studies
have not found an association.24 These studies vary with
regard to many factors, including how bilingualism is
defined and assessed, sample characteristics
(e.g., immigration status, education, SES, Hispanic sub-
population), and analytic approach. Studies also vary
with regard to the cognitive instruments used and
domains assessed. The MoCA is a relatively brief cogni-
tive screening instrument, and may not be sensitive to
detect possible subtle cognitive advantages in language
and executive functioning, which may be more reliably
associated with bilingual advantages when these relation-
ships are observed.25

Implications and future directions

Our findings are expected to inform future studies inves-
tigating cognitive aging in Mexican American and other
Latinx populations. First, our findings underscore the
importance of measuring bilingualism in cognitive stud-
ies that include Latinx populations, and that bilingual
staff are critical to ensure optimization of cognitive test
performance in linguistically diverse populations. Our
finding that balanced bilinguals who were educated in
Spanish are likely to request cognitive assessment
in Spanish may help with the planning of bilingual
staffing for future studies. Future studies should further
examine factors contributing to selection of test language,
and whether objective indicators should be used to
inform selection of test language. Studies are needed that
directly compare cognitive assessments completed across
languages in balanced bilinguals. Demonstration of the
psychometric equivalence of cognitive tests, including the
MoCA, across languages, is urgently needed. Finally,
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future work is needed to examine how bilingualism is
impacted by neurodegenerative processes and other
neurologic conditions that are common in aging
(e.g., stroke).

Our work has clinical implications. Consistent with
recommendations,13,26 our work supports the need to
consider bilingualism when selecting a cognitive assess-
ment approach with linguistically diverse older adults.
Allowing access to both languages when performing cog-
nitive assessments of bilinguals may optimize precision
in the cognitive assessment process.13,27 Our work also
highlights the critical and growing need for bilingual
clinical neuropsychologists and psychometrists who can
perform culturally sensitive bilingual neuropsychological
assessments.9

Strengths and limitations

A strength of our study is our examination of bilingual-
ism, cognitive assessment language, and performance in
a Latinx community that is relatively culturally homoge-
nous, which reduces concerns regarding unmeasured cul-
tural differences within and across comparison groups. In
terms of limitations, we used a brief, self-reported mea-
sure of bilingualism with a low time burden and did not
measure other aspects of bilingualism that may be rele-
vant (e.g., age of second language acquisition; frequency
of use of each language). Although self-reported bilin-
gualism tends to align well with objective indicators of
bilingualism,5 we did not include an objective assessment
of bilingualism. We are collecting these data on a subset
of our participants and plan these analyses in future
work. We did not use an aggregate measure of accultura-
tion given evidence for its multidimensional relationship
with cognition in Latinx populations,28,29 and aspects of
acculturation may differentially vary across Latinx com-
munities. We did not collect other relevant cultural char-
acteristics such as generational status or number of years
in the United States, although we are collecting more
comprehensive sociocultural information for participants
that enroll in our longitudinal cohort. This was a
population-based study; we did not exclude individuals
or perform comprehensive medical assessment for diag-
noses of dementia or other neurologic conditions. As a
result, our sample reflects a broadly representative sam-
ple of the older Mexican American community. We did
not randomly assign balanced bilinguals into test lan-
guage condition, which would be necessary for causal
inference regarding the association between test language
and cognitive screening performance. We did not exam-
ine individual interviewer effects, although interviewers
were consistently trained in study procedures.

Conclusions

Bilingualism is common in older, predominantly non-
immigrant Mexican Americans and test language selec-
tion is associated with cognitive test performance in bal-
anced bilinguals. Bilingualism is critical to assess when
investigating cognitive health in Hispanic/Latinx
populations in the United States. Future work is needed
to confirm psychometric equivalence of cognitive screen-
ing tests in English and Spanish and to determine how to
optimize precision in the measurement of cognitive
health in the context of linguistic diversity.
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