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Validity of Cognitive Assessment Tools for Older Adult

Hispanics: A Systematic Review
Sandra P. Arévalo, PhD,*"

OBJECTIVES: A higher prevalence and incidence of dementia
is found in Hispanic/Latino older adults. Therefore, valid
instruments are necessary to assess cognitive functioning in this
population group. Our aim was to review existing articles that
have examined and reported on the validity of cognitive assess-
ment tools in Hispanic/Latino population groups in the United
States.

DESIGN: Systematic literature review according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
analysis.

MEASUREMENTS: We systematically searched in the
PubMed and Web of Science databases and assessed the qual-
ity of the search results using the Standards for the Reporting
of Diagnostic Accuracy Studies. We included evidence from
within the United States as well as from Spanish-speaking
countries of origin (Mexico, Central and South America, and
the Caribbean).

RESULTS: The literature search revealed 27 studies with ade-
quate quality that investigated 13 instruments. The Mini-
Mental Status Examination (MMSE) was the most frequently
investigated instrument in Hispanic/Latino groups in the
United States with high sensitivity for dementia but also with
significant differences for ethnicity and education. The
Addenbrooke Cognitive Examination-Revised, Montreal Cog-
nitive Assessment, 10/66 short diagnostic schedule, clock-
drawing test, Phototest, Eurotest, and Executive Battery
25 had good diagnostic performance in Spanish-speaking
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countries. The naming test and verbal fluency tests have a
higher risk of misclassifying US Hispanics/Latinos who have
dementia.

CONCLUSION: Evidence on validity suggests that the MMSE
may be an appropriate cognitive assessment tool for Hispanics.
More research is needed to confirm the validity of cognitive
tools to assess Hispanic/Latino groups for Alzheimer’s disease
and other related dementias in the United States to reduce cur-
rent trends of culturally biased under- or overdiagnosis of cogni-
tive impairments. ] Am Geriatr Soc 68:882-888,2020.
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Izheimer’s disease and related dementias are leading cau-

ses of morbidity and disability among older adults.! Prev-
alence and incidence of dementia is higher among diverse
racial/ethnic groups in the United States.”> With the aging of
society, the number of people with dementia will rise accord-
ingly. For the Hispanic/Latino (H/L) population, the percent-
age of people older than 65 years is projected to increase from
6.7% today to 18.1% in 2060.* This trend adds to the already
higher prevalence of dementia in this population group. In
addition, H/Ls have a longer median survival with dementia
than whites,” adding to the burden due to dementia and
highlighting the relevance of appropriate assessment tools and
treatment plans for this population group.

Substantial challenges lie ahead for finding appropriate
solutions. One challenge is that many H/Ls have a low socio-
economic status® that comes with a lower use of healthcare
services.” Barriers for medical care use include lack of transpor-
tation and disablement® but also language barriers and cultural
uncertainties about the appropriateness of care.”'® Further, the
understanding of clinical diagnostic criteria can differ
depending on the cultural context in the interchange between
healthcare providers, patients, and translators. In addition,
translators such as family members communicate symptoms to
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the doctor that may not yield the most accurate fidelity of infor-
mation exchange or interpretation of meaning with medical
specialists in standard care settings.

Moreover, symptom presentation seems to be different
in H/L groups. Once H/Ls appear in the clinical setting,
they tend to present more severe clinical symptoms with a
diverse symptom presentation and a concurrent presenta-
tion of other forms of dementia that in turn may affect
diagnostic validity by reducing the sensitivity and specificity
of available psychometric diagnostic tools.!! Behavioral
psychiatric symptoms, such as depression and anxiety,
appear to be more prominent in H/Ls with dementia than
in other ethnic groups.'*'? H/L patients also seem to
express lower rates of apathy than whites.'* Further, stud-
ies observed that the level of performance in verbal concep-
tual thinking and visual attention is not always comparable
between H/L and other ethnic groups.'®> Accordingly, the
development of valid diagnostic tools to screen and identify
Latino older persons with Alzheimer’s disease and related
dementia at earlier stages is a great challenge. Current cog-
nitive assessment tools in the United States are designed
around the needs of native English-speaking and white
populations, and the availability of assessments for the H/L
population has been lagging behind.

This article review existing reports that have examined
and reported on the validity of assessment tools examining
cognitive functioning in H/L population groups in the
United States, that is, individuals of Spanish-speaking Latin
American ancestry according to the US Census categoriza-
tion.'® To get a broader sense of available assessment
instruments for this population group, we included evidence
from Spanish-speaking population groups in Mexico, Cen-
tral and South America, and the Caribbean.

METHODS

This systematic review was conducted according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
analysis, a set of items for the evaluation and reporting of
studies to ensure a transparent and complete reporting of
results developed by an international group of epidemiolo-
gists, clinicians, statisticians, and editors.

Inclusion and Exclusion Criteria

Criteria for study selection were determined using the

Population, Intervention, Comparison, Outcome (PICO)
model.'”

Population

We considered study samples from the general population
aged 45 years and older. The rationale for this age limit was
our goal to focus on age-related cognitive impairments without
risking the exclusion of an important study because it included
younger participants. To specify age in the literature search,
we adapted the terms suggested by Kastner and colleagues'®
(search terms listed in Supplementary Table S1). Studies in the
community as well as the clinical setting were considered rele-
vant if they included H/L groups in the United States and/or
Spanish-speaking groups from other countries not including
Spain. We defined Hispanic/Latino populations according to

the classification of Hispanic or Latino used by the US Census
that refers to a person of Cuban, Mexican, Puerto Rican, South
or Central American, or other Spanish culture or origin regard-
less of race.'” Because European Spaniards have a different cul-
ture that may not be comparable with H/L groups living in the
United States, we excluded studies reporting on cognitive
assessments of older people residing in Spain.

Intervention or Prognostic Factor

Search terms on cognitive functioning, cognitive status, or
Alzheimer’s and age-related cognitive disorders were included
(Supplementary File 1, Table S1). We focused on studies using
instruments that assessed cognitive functioning itself and did
not include behavioral rating scales, such as the Neuropsychia-
try Inventory, or functional rating scales, such as the Func-
tional Assessment Questionnaire.

Comparison

We considered two types of comparisons as relevant for
validity: comparison between individuals with and without
cognitive impairment such as Alzheimer’s disease, and com-
parison between H/L and non-H/L groups.

Outcome of Interest

The outcome refers to the validity of the instrument. We
chose search terms recommended by the Cochrane Hand-
book including either construct- or content-related valid-
ity.?® We included studies that examined the validity of a
construct (ie, Alzheimer’s disease or related age-related cog-
nitive disorder) as well as studies that examined the validity
of the content (ie, cognitive functioning between H/L and
non-H/L groups). We did not include studies that compared
one cognitive assessment with another because no cognitive
assessment for Latinos can be referred to as the gold stan-
dard. We also did not include studies that tested the internal
factor structure of an assessment. The results were not
restricted to a specific study design.

Search Strategy

We performed a literature search using PubMed and Web of
Science on November 1, 2017. Search terms (Supplementary
File 1, Table S1) were developed based on the previously
described PICO model. We used many concept-related terms
in the literature search that gave our search a wider focus to
identify as many relevant studies as possible. The search was
first conducted for each PICO category separately and then
were combined with the operator “AND?” to obtain all the rel-
evant articles. We filtered the results for “has an abstract” to
exclude all comments, editorial, book chapters, and so on, and
we filtered for English or Spanish language only. In addition to
the systematic literature search, a manual search was con-
ducted using the references of the identified articles and related
review articles as well as personal contacts.

Data Extraction

Search results were imported into the reference software End-
Note. Two reviewers (S.P.A. and F.S.R.) systematically
screened the search results for inclusion and exclusion criteria.
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In a four-step process, we first screened for duplicates, then we
screened the titles of the search results, and in a third step the
abstracts of the remaining search results. Independent ratings
by the reviewers were compared and discussed. Every study
for which no consensus was achieved remained in the evalua-
tion process. In the fourth step, the full texts of the studies were
screened by all three authors. Besides verifying coherence with
the inclusion and exclusion criteria, the quality of the studies
was checked using the Standards for the Reporting of Diagnos-
tic Accuracy Studies standards checklist.”' The evaluations of
each reviewer were discussed in consensus discussions with all
the reviewers. Each article was discussed in up to three meet-
ings. Studies with minor limitations (eg, recruitment of control
group from communicating with visitors in the clinic, small
sample size) were included in the results if they met all the
inclusion criteria. Studies with major limitations, such as severe
bias in the design (eg, lack of statistics on the comparison of
performance in cognitive testing, no control group, compari-
son focused on language only) were excluded.

Data Synthesis

Results were first categorized by type of validity testing:
clinical vs nonclinical (within-group comparison for con-
struct validity regarding Alzheimer’s and dementia) and
H/L vs non-H/L groups (between-group comparison for

content validity regarding ethnicity). Under these two head-
ings, we present results first by geographic location (ie,
studies conducted in the United States vs other Spanish-
speaking countries) and then by assessment tool. The effect
estimates for validity were summarized narratively because
the heterogeneity of the studies did not allow us to perform
a comprehensive meta-analysis. Differences between esti-
mates for validity were interpreted based on the limitations
of each study including participant selection and character-
istics, sample size, methods for identifying clinical symp-
toms, cultural background, and statistical methods.

RESULTS

The search algorithm identified 4980 articles in PubMed and
1108 in Web of Science (N = 6088). One additional article was
identified from the reference list of relevant studies. After
removing 669 duplicates, we eliminated 5201 studies in the
title screening (Figure 1). A total of 219 abstracts were evalu-
ated. Only 94 articles met the inclusion and exclusion criteria
and underwent the full-text screening. The quality screening
led to the exclusion of 67 studies because they did not have a
full text (1), did not investigate H/L. groups (18), or investi-
gated a young or special disease cohort (4), did not focus on
cognitive functioning as outcome (6), did not use statistical
methods for validity comparison (18), or did not investigate
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Figure 1. Flow diagram of the literature search process.
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validity with respect to dementia diagnosis in H/L groups (20).
A total of 27 met the inclusion criteria and quality standards.
Three studies investigated more than one cognitive assessment.

Studies that met our inclusion criteria are shown in Supple-
mentary File 2, Table S2. A total of eight studies examined the
validity of the Mini-Mental Status Examination (MMSE), three
studies the Addenbrooke Cognitive Examination-Revised
(ACE-R), three studies the Spanish and English Neuropsycho-
logical Assessment Scales (SENAS), three the Montreal Cogni-
tive Assessment (MoCA), four studies a naming test, two the
verbal fluency test, one the clock-drawing test, one the
Syndrom-Kurztest (SKT), one the 10/66 short diagnostic sched-
ule (community Screening Instrument for Dementia), one the
Executive Battery 25, one the Phototest, one the Eurotest, and
one for four scales of the Wechsler Adult Intelligence Scale-
Revised (WAIS-R) (description of assessments in Supplemen-
tary file 1, page 2).

The quality of the articles was good but not excellent. A
flaw of many studies was that only a small amount of informa-
tion on the participants’ health status was provided; informa-
tion on clinical diagnoses other than dementia is generally
lacking. Studies with convenience samples should have at least
controlled for the health status of their controls. Further, rec-
ruiting controls from within the clinic can led to a selection bias
because people who show up at the clinic are a special selection
from the general population. Most studies are missing sample
size estimations. Because some of the studies have sample sizes
smaller than 100 subjects, we cannot be sure whether the sam-
ple size was big enough. We summarize results by method of
comparison: clinical vs nonclinical (construct validity = 19) and
H/L vs non-H/L groups (content validity = 11) comparisons.

Clinical vs Nonclinical: Hispanics/Latinos with
Alzheimer’s Disease or Related Cognitive Disorders
Compared with Healthy Hispanics/Latinos

This section reports on studies that investigated construct
validity of cognitive assessment tools by comparing clinical
groups (H/L individuals with a clinical diagnosis of
Alzheimer’s or dementia) with nonclinical groups (healthy
H/L individuals). Four studies were conducted in the United
States and 15 studies outside the country.

Studies Conducted in the United States

Mini-Mental Status Examination (MMSE): Three of four
studies that compared clinical with nonclinical participants
examined the validity of the MMSE. The MMSE’s sensitiv-
ity and specificity ranged from 74.5% to 100% and 97.9%
to 98%, respectively**>* (cutoff of 21; see Supplementary
File 2, Table S2). Sensitivity was higher in the sample of the
Aging, Demographics and Memory Study (a nationally rep-
resentative subsample of the Health and Retirement Study)
than in the sample from the Alzheimer’s Disease Research
Center (ADRC). The study that adjusted the MMSE score
for age and education achieved the highest sensitivity but
came with a lower specificity, running the risk of classifying
healthy H/L individuals as having dementia.*?

The Naming Test: One study compared the Texas Spanish
Naming Test in clinical vs nonclinical participants from the
United States (Texas), Colombia, and Spain. It reported signifi-
cantly lower scores in clinical patient participants vs cognitive

healthy people, suggesting the test might be able to differenti-
ate these two groups® (Supplementary File 2, Table S2).

Studies Conducted in Hispanic/Latino Countries

Mini-Mental Status Examination

A study in Chile used the US-approved cutoff of 21 and
reported a sensitivity of 94% and a specificity of 46%2°
(Supplementary File 2, Table S2). The low specificity comes
with a high risk of falsely identifying a healthy Chilean
as sick.

Naming Test

Two studies from Argentina investigated the validity of the
naming test. The first one used the Confrontation Naming Test
(z-score cutoff) and reported a sensitivity of 74% and a speci-
ficity of 77%.%” The second one used the Boston Naming Test
with education-specific cutoff scores (Supplementary Table S2)
and reported a sensitivity of 39% and a specificity of 89%.%%
The low sensitivity may result in some Argentinians with
dementia remaining undiagnosed.

Addenbrooke Cognitive Examination-Revised

Three studies investigated the validity of the ACE-R with
country-specific modifications in convenience samples
(Supplementary File 2, Table S2). The Peruvian version used a
cutoff of 86 and reported a sensitivity of 100% and a specific-
ity of 100%,%’ the Chilean version (cutoff = 76), revealed a
sensitivity of 92% and a specificity of 93%,%" and the Argen-
tinean (cutoff = 86) revealed a sensitivity of 92% and a sensi-
tivity of 96%.>"

Montreal Cognitive Assessment

Three studies investigated the validity of the MoCA in con-
venience samples (Supplementary File 2, Table S2). With
respect to dementia, one study in Chile used a cutoff of
21 that was adjusted for education (+1 point for 8-12 y of
education, +2 points for <8 y of education) and revealed a
sensitivity of 75% and a specificity of 90%.>% A second
study in Mexico used a cutoff of 24 and showed a sensitiv-
ity of 98% and specificity of 93%.%> With respect to mild
cognitive impairment, a study in Mexico (cutoff = 26) rev-
ealed a sensitivity of 80% and a sensitivity of 75%,% a
Colombian study (cutoff = 23) a sensitivity of 89% and a
specificity of 79%,** and a Chilean study (cutoff = 21) a
sensitivity of 81% and a specificity of 90%.

Clock-Drawing Test

One study in Peru assessed the validity of the clock-drawing
test and obtained a sensitivity of 99% and a specificity of
83%3° (Supplementary File 2, Table S2).

Syndrom-Kurztest

A study conducted by the World Health Organization used
a random population sample in Chile to investigate the
validity of the SKT. Results show significant differences in
the scores between cognitively normal people and people
with dementia®® (Supplementary File 2, Table S2).
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10/66 Short Diagnostic Schedule (Community
Screening Instrument for Dementia)

The 10/66 short diagnostic schedule was developed in the
10/66 study®” and tested in stratified random population sam-
ples in Cuba, Dominican Republic, Peru, Mexico, Venezuela,
India, China, and Puerto Rico. Results indicated a sensitivity

of 94% for identifying dementia patients®® (Supplementary
File 2, Table S2).

Executive Battery 25

A study in Argentina revealed a sensitivity of 94% and a
specificity of 100% (cutoff = 15) for the Executive Battery
25%? (Supplementary File 2, Table S2).

Phototest

Findings from Argentina on the Phototest revealed a sensi-
tivity of 89% and a specificity of 97% (cutoff = 27)*
(Supplementary File 2, Table S2).

Eurotest

A study in Peru indicated a sensitivity of 91% and a specificity
of 83% (cutoff = 24) for the Eurotest*" (Supplementary File
2, Table S2).

Hispanics/Latino vs Non-Hispanics/Latinos

Eleven studies conducted in the United States tested the
validity of cognitive assessments by comparing the perfor-
mance of H/Ls with the performance of non-H/Ls.

Mini-Mental Status Examination

Three longitudinal aging studies reported significant differ-
ences in performance in the MMSE between the H/L and Non-
H/L groups after adjusting for important confounders such as
education and socioeconomic status**** (odds ratio for H/Ls
vs non-H/Ls performing under the cutoff = 2.12; P values for
difference in performance between H/Ls and non-H/Ls
between <.001 and .012; Supplementary File 2, Table S2).
Another study used the sample from the ADRC in La Jolla,
California, and did not observe significant differences in
performance (P = .66).* Dissimilarities in the recruitment
procedure might have influenced the findings.

Naming Test

One study investigated the Boston Naming Test and did not
find significant differences in performance by H/Ls compared
with non-H/L groups*® (Supplementary File 2, Table S2).

Spanish and English Neuropsychological Assessment
Scales

Three studies investigated the validity of the SENAS and
reported significant differences by ethnicity with non-H/Ls out-
performing H/Ls (all P values <.02)"***” (Supplementary File
2, Table S2). Adjusting for language abilities and other socio-
economic factors attenuated this effect.?*

Verbal Fluency Test

One study investigated the verbal fluency test using the
sample of the ADRC and found no significant difference in
performance (animals and vegetables) between H/Ls and
non-H/Ls.*® The study with random population sampling
in New Mexico, however, found significant differences in
test performance (same-sex first names) for H/L ethnicity™*®
(Supplementary File 2, Table S2).

Scales of the WAIS-R

One study investigated the validity of the WAIS-R using a
sample from New Mexico (Supplementary File 2, Table S2).
Overall, H/Ls performed significantly poorer in the digit for-
ward, full retrieval, recall, and color trail test than non-H/Ls
(even if the test was conducted in Spanish), an effect that
depended on education and English-language proficiency.*®

DISCUSSION

The study aim was to review existing articles that have
examined and reported on the validity of cognitive assess-
ment tools in Hispanic/Latino (H/L) population groups in
the United States'® as well as Spanish-speaking population
groups in Mexico, Central America, and South America.
We identified 27 studies that tested the validity of 13 differ-
ent instruments. Studies investigated either construct valid-
ity by comparing cognitively healthy H/L individuals with
H/Ls with dementia or content validity by comparing ethnic
groups. Findings related to ethnic group comparisons indi-
cate that performance in the tests is significantly different
within samples with a very low education level. Findings
with respect to construct validity also indicate that educa-
tion is an important factor that influences validity.

Our results indicate good diagnostic accuracy of the
MMSE for H/L groups in the United States because it was
tested in different samples and achieved sensitivities from 75%
to 100%.%*>* However, because performance is sensitive to
educational attainment and socioeconomic status,**** it may
falsely classify H/L individuals with very low education levels
or H/L individuals outside the United States as having demen-
tia. Alternative cognitive assessments such as the SENAS and
WAIS-R have the same bias for education. Good diagnostic
performance was reported for culturally adapted versions of
the ACE?*31*° and the MoCA,>?3* but all the studies were
carried out in H/L countries with convenience samples. These
findings must be validated with H/Ls living in the United States
before clinician can rely on them.

Based on the evidence available for this review, we rec-
ommend clinicians use the MMSE for cognitive testing of
H/L individuals, mainly because it was the only instrument
tested with large population samples in the United States.
Because this assessment tool is sensitive to education, we
recommend clinicians who work with people with H/L with
very low education levels to conduct further cognitive tests
to validate a dementia diagnosis. Brief assessments designed
for illiterate individuals, such as the clock-drawing test, the
Phototest, and the Eurotest, can offer additional informa-
tion on the patients’ cognitive status. Yet even though stud-
ies indicate a high validity outside the United States, further
studies with H/L individuals inside the country are required.
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For the 10/66 short diagnostic schedule, the level of evi-
dence is similar, but the quality is higher. It was developed
by an international team of experts and validated with
stratified random population samples in six different coun-
tries. We encourage clinicians to try using the 10/66 short
diagnostic schedule for H/L in the United States and report
their experiences.

Validity testing for H/L groups is urgently needed. One
of the greatest challenges is to identify appropriate norma-
tive data to interpret results. Current norms based on
monolingual English-speaking white samples may lead to
an inaccurate dementia diagnosis when administered to H/L
individuals.>® In addition, other behavioral and contextual
factors need to be accounted for that may have a dispropor-
tionate effect on the cognitive health of H/Ls. Clinical diag-
nosis depends on symptom presentation that is not always
clearly communicated due to language barriers, patient-
physician communication dynamics, a lack of cultural and
linguistically competent testing methods, and lack of cul-
tural sensitivity from healthcare providers.'®! Patients’
demographic and sociocultural factors, such as quality of
education, literacy level, language proficiency, acculturation
level, and distinct presentation of symptoms'!*>*3 have an
effect on cognitive test performance and therefore need to
be considered when creating norms to assess H/L group’s
cognitive status in the United States. The high sensitivity
and specificity values obtained in studies from Spanish-
speaking countries are an indication for the importance of
social and cultural adaptation of cognitive assessment tools.

National efforts to address the needs of H/L groups in
the United States have focused on translating and adapting
existing English measures (eg, the National Institutes of
Health Toolbox Cognition Battery in Spanish®®). This is an
important first step, but we need to move forward translat-
ing cultural aspects that affect cognitive performance into
our diagnostic tools. Differences found in performance in
the verbal fluency test and the naming test may be related
to ethnocultural influences on the familiarity, salience, and
cultural relevance. For instance, different levels of exposure
to vegetables due to culturally influenced kitchen behaviors
and norms may result in differences in test performance. In
addition, bilingual H/L individuals with proficient language
skills may mask an underlying dementia pathology due to
better performance on tests because bilingualism seems to
have a protective effect against dementia symptoms.>’

Conclusions derived from this review have limitations.
First, a common problem of most studies was that no sample
size calculation was provided. Optimal sample sizes offer
stronger implications on validity. Second, many studies did
not describe how they dealt with missing data, a relevant
source of bias considering only a few studies were undertaken
for each assessment. Further, it was not possible to run a
meta-analysis due to a great variety of cognitive assessments
and a limited number of studies on each assessment. Further-
more, there could be a publication bias of significant findings
that might have influenced our interpretation. Other limita-
tions include the lack of ability to compare results with
respect to their setting (in the clinic vs in the community), dif-
ferences in the sampling methods, and the demographic and
cultural characteristics of the study samples that are not
always comparable. Finally, we cannot guarantee that we
might have missed a publication.

In conclusion, evidence on validity indicates that the
MMSE is an appropriate cognitive assessment tool for H/Ls
with at least a moderate education. For H/L individuals with
low education levels, additional assessment tools should be
used that were designed for illiterate patients (eg, the clock-
drawing test, the Phototest, the Eurotest, or the 10/66 short
diagnostic schedule). These tests, however, have not yet been
validated for H/L groups in the United States. To reduce cur-
rent trends of culturally biased under- or overdiagnosis of
cognitive impairments, more research is needed to adapt cog-
nitive tools to assess H/Ls for Alzheimer’s disease and other
related dementias in the United States, for instance, by taking
into account differences in English-language proficiency,
bilingualism, number of years living in the United States, and
acculturation level.
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