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Abstract

Little information exists regarding the performance of Spanish-spealdérgusEnglish-speaking patients with
Alzheimer’s disease (AD) on the Mini-Mental State Examination and the Mattis Dementia Rating Scale. In an
attempt to identify culturally biased MMSE items or DRS subscales, we matched Spanish-speaking Hispanic and
English-speaking non-Hispanic White community-dwelling AD patients by their MMSE scores and examined
specific items within each scale. Our findings indicate that Hispanic AD patients perform significantly worse than
non-Hispanics in terms of total DRS score, scores on the DRS subscales for Conceptualization and Memory, and on
serial subtraction (or backward spelling item) of the MMSE. While mildly to moderately demented Hispanic and
non-Hispanic patients obtained comparable scores on the DRS, severely impaired Spanish-speaking participants
obtained considerably lower DRS scores than their English-speaking counterparts. The discrepancy in the DRS
scores of the severely impaired Hispanic and non-Hispanic examinees might reflect a cultural bias in the test or
educational differences between the groups. Alternatively, the DRS may be more sensitive than the MMSE for
detecting severe cognitive impairment in Hispanic patiedNg 1999,5, 301-307.)
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INTRODUCTION test taking, little previous exposure to test materials, and

. . o differences in the emphasis placed upon particular cogni-
Alllthough Aljhe:{ner N tdh|se.aste (AD)taffect§ t|nd|V|duaIi Ofl_tive abilities during development can adversely affect neuro-
all races and cultures, the instruments usea to assess Its cll sychological test performance (Ardila et al., 1989; Cole

ical features have been mainly developed with members o tal., 1971: Pick, 1980: Segall, 1986).

thhe Englls:\r;si)eakmg Wh|;[1e Imlqle class. Itis V\;e” knOV\;]r], The Spanish-speaking Hispanic population represents the
owever, that neuropsychological assessment—on w 'Cp;lrgest and fastest growing cultural and linguistic minority

the clinical diagnosis of Alzheimer’s disease critically inthe U.S. (U.S. Bureau of the Census, 1992). Thus, devel-
depends—is sensitive to confounding factors such as edys A ' ' !

X . ment and validation of cognitive screening instruments
cation and cultural background (Ardila et al., 1989; Heaton P g g

} . . ) ) in Spanish, that are also culturally fair, has become a clin-
etal., 1986; Rosselli & Ardila, 1990; Stern etal,, 1994; Zhang;c, necessity. Recent data suggest, however, that even care-
et al., 1990). For example, individuals with low education

tend to obtain | hological testi fully translated psychometric instruments administered in
tﬁn ﬂ? 0 al'rt]h ov;/frhscolres Ionf nguro?_syc Iotct>g_|ca ets n panish may be susceptible to cultural biases. It has been
nan those with a higher ievel ot ecucational attainment angy, o for example, that nondemented Spanish-speaking el-
risk being placed in the impaired range (Anthony et al.

2 .2 = "derly perform worse than their English-speaking counter-
1982). Similarly, cultural factors such as unfamiliarity with parts on several selected subtests of the Wechsler Adult

Intelligence Scale (Lopez & Taussig, 1991), on tests of de-

layed recognition memory (Loewenstein et al., 1992) and

Reprint requests to: Ursula Hohl, Geriatric University Clinic, Kan- on verbal ﬂuency tasks (e'g" the FAS test; Loewenstein &
tonsspital Basel, CH-4031 Basel, Switzerland. Rubert, 1992).
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There is evidence that cultural bias also exists in less sdfirm the presence of cognitive deficits, quantify the severity
phisticated mental status tests such as the Mini-Mental Statef the dementia, and document the decline of cognitive ca-
Examination (MMSE; Folstein et al., 1975) which is prob- pacities over time; however, the DRS assesses cognitive sta-
ably the best-known and most widely used cognitive screentus more extensively than the MMSE and allows a more
ing instrument. For example, Bird et al. (1987) showed thatetailed documentation of deteriorating cognitive capaci-
in a community sample in Puerto Rico the prevalence oties. The MMSE and the DRS are highly correlated in non-
severe cognitive impairment, defined by the MMSE, wasHispanic, White middle-class AD patient samples (Salmon
significantly higher than that of U.S. communities. Simi- et al., 1990), and both tests are strongly related to loss of
larly, Gurland et al. (1992) reported that Hispanics were moreneocortical synapses in AD patients (Terry et al., 1991).
likely than non-Hispanic white or black individuals to re-  Because performance on the individual MMSE items and
ceive a false-positive classification of “demented” when ex-on the subtests of the DRS depends on the level of dementia
amined with cognitive screening tests (including the MMSE)of the individual being tested, as well as on possible effects
in a community study of healthy and demented elderly. How-of education or culture, we adopted the strategy of compar-
ever, after adjusting for education, mean differences in théng Hispanic and non-Hispanic AD patients who were sim-
MMSE scores in a community sample of Hispanics and nonilar in terms of education, estimated duration of disease, and
Hispanics no longer existed across ethnic groups (Mungafunctional impairment, and were matched for overall MMSE
et al., 1996). score. In this way we could be relatively confident, that any

Although the cognitive functioning of healthy Hispanic observed differences on individual MMSE items were due
persons appears to be underestimated by the MMSE, littlerimarily to cultural factors rather than to differences in ed-
information exists regarding MMSE performance in His- ucation or stage of dementia. Furthermore, matching the
panic demented patients. In one of the few studies addresgroups on overall MMSE performance allowed us to exam-
ing this issue, no cultural bias was found in the MMSE scoresne any differential effects of culture on DRS performance
of a sample that included Spanish-speaking and Englishand on the relationship between the two cognitive screen-
speaking AD patients and normal controls (Taussig et al.ing instruments. The analyses were restricted to patients with
1992). Furthermore, it was recently shown that scores on AD because it has been shown that patients with different
Spanish version of the MMSE were highly correlated withdementing disorders display unique patterns of impairment
performance on the Mental Status Questionnaire, the Inforen the MMSE (Brandt et al., 1988) and the DRS (Salmon
mation—Memory—Concentration test, and the Orientation-et al., 1989).

Memory—Concentration test, and that the MMSE reliably

distinguished between Hispanic AD patients and normal con-

trols (Taussig et al., 1996). In contrast, Bohnstedt et al. (1994METHODS

recently compared the MMSE scores and clinical diagnosis

of White, Black, and Hispanic demeptia patient_s and foundgesearch Participants

that MMSE scores for Black and Hispanic patients under-

estimated their cognitive capabilities relative to White Participants were 21 Spanish-speaking Hispanic and 21
patients. English-speaking non-Hispanic White patients who were en-

In 1990 the Alzheimer’s Disease Research Center (ADRCjolled in the ongoing ADRC evaluation program. All pa-
at the University of California at San Diego began cross-+ients met the NINCDS—ADRDA criteria for probable or
cultural research examining AD in the Hispanic population.possible Alzheimer’s disease (McKhann et al., 1984). The
Preliminary analyses revealed that Hispanic AD patients hadiagnosis of AD was based on a comprehensive medical,
a much lower average MMSE score for their 1st year in studyieurological, and neuropsychological examination and, if
(12.56 £ 7.99) than non-Hispanic White AD patients indicated, psychiatric evaluation. History, functional status,
(19.29+ 5.64), even though the two groups reported ap-and demographic data were obtained from an informed care-
proximately the same duration of illness (3.#53.14vs.  giver. Functional impairment reported by the caregivers was
4.09 + 3.08). As it seemed rather unlikely that dementiaassessed using the Lawton-Powell Physical Self-Maintenance
progresses faster in Hispanic than in non-Hispanic individ-Scale (PSMS; Lawton & Brody, 1969). Possible other causes
uals, we examined the possibility that the MMSE was un-of dementia were ruled out by laboratory tests and neuro-
derestimating the cognitive abilities of the Hispanic AD imaging (CT or MRI). The final diagnosis was reached af-
patients due to their lower education or to potential cul-ter two senior neurologists independently reviewed all data.
tural bias in the test. In the present study we compared th&he Hispanic sample consisted of 16 probable and 5 possi-
performance of Spanish-speaking Hispanic and Englishble AD patients; the non-Hispanic group consisted of 19
speaking non-Hispanic AD patients with similar age andprobable and 2 possible AD patients= .22; Fisher’s Exact
education levels on individual MMSE items in an attemptTest).
to identify culturally biased items. We also compared their Patients were recruited through community presenta-
performance on the Dementia Rating Scale (DRS), anothdrons in senior citizen centers and support groups of the Alz-
widely used global cognitive screening instrument (Mattis,heimer Association, or were referred by medical practitioners.
1976, 1988). The MMSE and the DRS are both used to conOnly community residing individuals were included. The
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non-Hispanic patients were evaluated at the ADRC in Labuts” does not make sense in Spanish and was replaced by
Jolla, while the Hispanic patients were evaluated at two sat“Si no bajo, entonces usted suba.” llliterate Hispanic pa-
ellite sites of the ADRC. One site is located in El Centro, atients were allowed to say a sentence instead of writing one,
mainly agricultural area approximately 100 miles east of Sarand were allowed to imitate the gesture of closing the eyes
Diego, and the other site is located in Chula Vista, a comrather than following the written command “Close your
munity in South San Diego County. Both areas have largeyes.”
Hispanic populations. Eighty-five percent of the Hispanic The DRS is a cognitive screening instrument that con-
patients were Mexican-American or of Mexican descent, thesists of five subscales that assess attention, initiation and
remainder were each from Peru, Guatemala, and Puerto Ricperseveration, construction, conceptualization, and mem-
Inclusion criteria for Hispanic participants in this study ory. The DRS was administered to all patients according to
were (1) Spanish as their primary language and used eithéhe standard procedure (Mattis, 1976) with the exception
exclusively or dominantly; (2) cognitive testing was con- that all items were administered to all patients. The maxi-
ducted in Spanish; (3) MMSE score was greater than 0; antchum possible total score on the DRS is 144 points, the total
(4) both the MMSE and DRS were completed. Because wasubscale scores are 37 for attention, 37 for initiation and
were interested in the effects of language and culture on psyerseveration, 6 for construction, 39 for conceptualization,
chometric measures, and not level of dementia, non-Hispaniand 25 for memory. The DRS was translated directly into
participants were individually matched to Hispanic partici- Spanish with only one modification. The repetition of the
pants based on their MMSE scores (scores were individuEnglish syllables “bee-key-gee” and “be-ba-bo” was changed
ally matched withint 1 point). to repetition of the more common Spanish syllables “si-ti-
mi,” and “si-sa-su,” respectively.

Instruments

The MMSE is a 30-item screening instrument that assesseF;rocedure

orientation in time and place, attenti@@oncentration, im-  Patients were tested individually in a quiet, well-lit room.
mediate and delayed recall, constructional abilities, and th&#he MMSE and DRS were administered as part of a larger
use of language. The following MMSE items were scoredneurological and neuropsychological evaluation by a trained
for the present analyses: orientation to time (5 points), orinurse or psychometrist. Spanish-speaking patients were as-
entation to place (5 points), immediate registration of threesessed by a bilingual and bicultural staff who also carried
items (3 points), delayed recall of three items (3 points),out a proportion of the evaluations of the English-speaking
serial subtraction of 7 from 100 or spelling “world” back- non-Hispanic AD patients.
wards (5 points), following a three-step verbal command (3
points), repeating a phrase (1 point), confrontation namm%tatistics
(2 points), reading and following a command (1 point), writ-
ing a sentence (1 point), and copying a pentagon (1 point)Continuous MMSE item scores and the DRS total score and
The English and the Spanish version of the MMSE weresubscores were compared using paires$ts. Dichotomous
administered according to the procedures described by FOMMSE item scores were compared using McNemar tests.
stein et al. (1975), in which the serial subtraction and theTo describe the relationship between the MMSE and the
reverse spelling items are interchangeable. Participants faiDRS, correlational analyses were performed and described
ing the serial subtraction item were asked to perform théby Pearson’s. The level of a (two-tailed) test was set at
alternative of spelling “world” or fnundd respectively back- .05. Due to the exploratory nature of this study, we did not
ward. The task with the fewer number of errors was countedttempt to correct for multiple comparisons.
towards the MMSE total score. As a slight modification of
the original instrument, the question “What is the name OfRESULTS
this hospital?” was replaced with the question “What is the
name of this place?” Demographic data, PSMS and the mean MMSE and DRS
The Spanish MMSE was developed by a research team atores for the Hispanic and non-Hispanic groups are pre-
San Diego State University (Valle et al., 1991) who usedsented in Table 1. The groups did not differ significantly in
the recommended translation and instrument revision proage, education, duration of illness, or functional impair-
cess (Brislin, 1980; Brislin et al., 1973). A bilingual and ment, and had similar sex distributions. The range for edu-
bicultural staff translated the instruments which were thercation was from zero to 17 years in the Hispanic group and
backtranslated by a collaborator who did not know the orig-from zero to 13 years for the non-Hispanic group. As ex-
inal English version. The two versions were compared angbected with the matching procedure, the two groups did not
discrepancies were reconciled by the first translation teandiffer with regard to total MMSE score. The entire sample
Modifications of the English version were made as follows:included a range from severely impaired to mildly impaired
The question “On which floor are we?” was replaced bypatients with MMSE scores ranging from 5 to 26.
“What is the address of this place?”, and the literal transla- The performances of the Hispanic and non-Hispanic AD
tion of the sentence for the repetition task “No ifs, ands, ompatients on the individual components of the MMSE are
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Table 1. Demographic characteristics and MMSE and DRS .05; see Table 1] and, in particular, scored lower on the Con-
scores of Hispanic and non-Hispanic AD patients ceptualizationf(20) = 2.55,p < .05] and Memory{(20) =
2.14,p < .05] subscales (Figure 2). The Hispanic AD patients

Aglsg?iglr?ts ?S'H;?ir;i?;c also tended to perform more poorly than the non-Hispanic
(Np: 21) (Np: 21) patients on the Attention and Construction subscales, but
Variable M (SD) M (SD) D these differences did not reach statistical significance. The
Hispanic and non-Hispanic AD patients performed compa-
Age (years) 71.487.89 74.38+ 8.97 27 rably on the Initiation subscale. The mean percentage of the
gducatlon (vears) i’ésﬁ 2'&1 7'fﬁ:27'?\/5|> -3714 total possible score obtained on each DRS subscale is pre-
ex . . . . .
n in Figure 2.
Duration (years) 3.52 2.39 409t 201 47 SentedinFigure o
PSMS* 8.21+ 295 8.63+ 3.88 68 To examine the relatlons_hlp b(_atween the MMSE and DRS
MMSE 14.95+ 6.85 15.00+ 6.75 66 N the Hispanic and non-Hispanic AD patients, total MMSE
DRS 80.67+ 36.60 94.62+ 19.61 02 scores are plotted as a function of total DRS scores for each

of the two groups (Figure 3). The MMSE and the DRS were
(l;lote.Comparisons were made using unpaitetést (age, education, highly correlated for both Hispanic & .83,p < .001) and
ion, PSMS), pai i- . ; ; ;

guration, PSMé'iﬁaé;it:fZig%“fgs_E' DRS), and chi-square (sex) non-Hispanic patients & .91,p < .001), although the cor-
relation was slightly weaker for Hispanic patients. On a de-
scriptive level, the MMSE and the DRS scores of the non-
Hispanic AD patients were linearly related across the entire

shown in Figure 1. The mean percentage of the total possiange of scores. In contrast, the MMSE and DRS scores of

ble number of points obtained for each component is prethe Hispanic patients appeared to be linearly related for the

sented so that the individual items can be compared on theelatively mildly impaired patients (i.e., MMSE scores of

same scale. As Figure 1 shows, the Hispanic and nont5-26), but to have a curvilinear relationship in the more

Hispanic AD patients performed similarly on most MMSE advanced patients (i.e., MMSE score less than 15). Indeed,

items. However, the Hispanic patients scored lower thara number of Hispanic patients with MMSE scores in the 5-

their English-speaking counterparts on the serial subtracto 10-point range were scoring at near floor levels on the

tion or spelling “world” backward itemt[20) = 2.54,p < DRS.

.05]. In contrast, Hispanics tended to perform better than

the non-Hispanics on the recall, registration and 3-step coms=

mand items, but these differences did not reach statistica ISCUSSION

significance. Our findings indicate that Spanish-speaking Hispanic AD

Despite equivalent performance on the MMSE, the His-patients and English-speaking non-Hispanic AD patients per-
panic AD patients achieved significantly lower total DRS form similarly on most items of the MMSE when the groups
scores than the non-Hispanic patient&®) = 2.60,p < are comparable with regard to age, education, and overall

MMS SUBSCORES
DRS SUBSCORES

100 100

L
[ ] w
o 1
8 75 * 8 75 *
2 50- 2 .
= 50 < 50 —
®) =
i o
w -
o) 25 6 25
® =

0 °

TIM PLC REGREC SER 3SC REP NAM REA WR| COP 0 ) ) )

ATTN  INIT  CONSTR CONCEP MEMORY
B Hispanics

[] NnoN-HisPANICS . HISPANICS
[[] NON-HISPANICS
Fig. 1. Mean proportion of the total possible score for each MMSE

item achieved by the Hispanic and non-Hispanic AD patients. TIM:Fig. 2. The mean proportion of the total possible score for each
orientation for time; PLC: orientation for place; REG: registra- DRS subtest achieved by the Hispanic and non-Hispanic AD
tion; REC: recall; SER: serial subtraction; 3SC: three-step comypatients. ATTN: Attention; INIT: Initiation and Perseveration;
mand; REP: repetition; NAM: naming; REA: written command; CONSTR: Construction; CONCEP: Conceptualization; MEM:
WRI: writing; COP: construction. Asterisk indicates a significant Memory. Asterisk indicates a significant group differenge<
group difference p < .05 (pairedt test)]. .05 (pairedt test)].
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140 performed significantly worse than the non-Hispanic AD
w120 patients on the DRS. This difference was accounted for pri-
8 100 - marily by the significantly poorer performance of the His-
2 e panic patients, relative to the non-Hispanic patients, on the
< Memory and Conceptualization subtests. The Memory sub-
o 60 test of the DRS is particularly sensitive to the effects of de-
o 40 mentia (Monsch et al., 1995; Paulsen et al., 1995) and it
& 20 . . ‘ may be the case that the Hispanic AD patients are more de-

mented than their MMSE scores suggest. That is, there may
0 T I T I I . L.
0 5 0 15 20 25 30 be components of the DRS that are sensitive to deficits in
the Hispanic group that are not effectively measured by the
MMSE TOTAL SCORE MMSE.

However, the groups were comparable in terms of their
functional impairment; thus the Memory and Conceptuali-
zation items of the DRS may be biased against Spanish-
Fig. 3. The MMSE scores of Hispanic and non-Hispanic AD speaking Hispanic AD patients, either through educational
patients plotted as a function of their scores on the DRS. or cultural factors. The Conceptualization subtest of the DRS

(Monsch et al., 1995) and the serial subtraction item or its

alternative backwards spelling of the MMSE are particu-
level of dementia. However, even in these carefully matchediarly susceptible to the effects of education, and these were
groups, the Hispanic AD patients performed significantlytwo of the items that were performed worse by the Hispanic
worse than the non-Hispanic patients on the serial subtracAD patients than by the non-Hispanic AD patients.
tion MMSE item (or on its alternate, spelling “world” back-  The Hispanic and non-Hispanic AD patients in the present
wards). This finding is consistent with the results of Teresistudy were comparable with regard to years of formal edu-
and colleagues (Teresi et al., 1995) who found the seriatation. This variable, however, might not be equated across
subtraction item to be more difficult for Hispanics than for different cultures or school systems as different emphasis is
non-Hispanics in a sample of nondemented and dementgulit on certain scholastic achievements. For example spell-
participants, and with those of Escobar et al. (1986) whdng is highly overlearned in English-speaking participants
found poorer serial subtraction and backwards spelling irand is usually not taught in Latin-American countries where
Spanish-speaking than in English-speaking participants ithe emphasis is to write a word correctly instead of spelling
a Los Angeles community sample. Although these previoust aloud. Thus the Hispanic AD patients were at a disadvan-
studies suggested that less education in the Hispanic paage while performing this task. Unfortunately our sample
tients may have led to their poorer performance on this itemsize was too small so we could not meaningfully break down
the present results suggest that this difference may havethe score and differentiate whether the poorer performance
cultural basis since the Hispanic and non-Hispanic groupsvas mainly driven by the serial subtraction task or the back-
had similar levels of formal education. ward spelling task.

The results of the present study did not replicate the pre- The differential sensitivity of the DRS to cognitive defi-
vious finding that Spanish-speaking Hispanic individuals per-its in Hispanic and non-Hispanic AD patients was also re-
form worse than English-speaking non-Hispanics on thdlected by differences in the relationship between the DRS
orientation item of the MMSE, but better on the repetitionand MMSE in the two groups. Although performance on
item (Escobar et al., 1986). The failure to observe this patthe scales was highly correlated in both patient groups, the
tern may be due to comparable levels of education in theorrelation was greater in non-Hispanic than in Hispanic pa-
Hispanic and non-Hispanic groups, or due to an artifact protients. Furthermore, the relationship between the scales was
duced by matching the groups in terms of total MMSE scorelinear throughout the range of severity in the non-Hispanic
In the present study, Hispanic patients tended to perfornpatients, but was nonlinear in the Hispanic patients. His-
better than non-Hispanic patients on the delayed recall, regpanic AD patients scoring below 12 on the MMSE tended
istration, and three-step command items, which might indito perform extremely poorly on the DRS. Indeed, the over-
cate that the Hispanic group tend to have a better memongll difference in DRS scores between the two patient groups
have fewer attention deficits, and might be less apracticappears to be driven primarily by Hispanic patients scoring
However, the results of the DRS, which tests memory andelow 12 on the MMSE. This suggests that any cultural or
attention more extensively than the MMSE, does not supeducational bias present in the DRS does not become ap-
port this assumption. It must be kept in mind that a signif-parent until a patient reaches a stage of severe dementia.
icantly lower score by one group on one MMSE item (i.e., In summary, the present findings indicate that our lin-
serial subtraction) requires that their scores on the remairguistically and culturally adapted version of the MMSE is
ing items be higher than those of the other group. relatively free of cultural and educational biases, with the

Despite being matched for overall level of dementia asexception of the serial subtraction item or backward spell-
measured by total MMSE score, the Hispanic AD patientsng. As in previous studies, the serial subtraction item or its

* HISPANICS (r= .83, p <.001)
o NON-HISPANICS (r= .91, p < .001)
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alternate was performed worse by Hispanic AD patients than (1992). Screening scales for dementia: Towards reconciliation
by non-Hispanic AD patients, even though the groups were of conflicting cross-cultural findingdnternational Journal of
comparable on all major demographic features. This result Geriatric Psychiatry, 7105-113.
might be mainly driven by poorer performance of the His- Heaton, R.K., Gran_t, l., & Matthews, C.G. (1986_5). Diffe_rences in
panic AD patients on the backward spelling item as spelling neur_opsychologlcal test performance associated with age, ed-
out loud is usually not taught in Latin-American countries. ~ U¢alon. and sex. In . Grant & K. Adams (Ed$\europsycho-
Our linguistically adapted version of the DRS, in contrast logical assessment of neu.rOpSyCh'amC disordépp. 100—
. ' . ' 120). New York: Oxford University Press.
appears to be susceptible to some cultural or educaﬂon@lawton’ M.P. & Brody, E.M. (1969). Assessment of older people:
factors that become particularly salient in the severe stages gejt.maintaining and instrumental activities of daily livir@er-
of dementia. Alternatively the DRS might be more effective  ontologist 9, 179-186.
in detecting cognitive deficits in Hispanic patients than theLoewenstein, D.A., Ardila, A., Rosselli, M., Hayden, S., Duara,
MMSE. R., Berkowitz, M., Linn-Fuentes, P., Mintzer, J., Norville, M.,
& Eisdorfer, C. (1992). A comparative analysis of functional
status among Spanish- and English-speaking patients with de-
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