Metadata, citation and similar papers at core.ac.uk

Provided by Columbia University Academic Commons

Journal of the International Neuropsychological Socigt998),4, 311-318.
Copyright © 1998 INS. Published by Cambridge University Press. Printed in the USA.

Normative data for a brief neuropsychological battery
administered to English- and Spanish-speaking
community-dwelling elders

LAURIE STRICKS, JOHN PITTMAN, DIANE M. JACOBS, MARY SANOaND YAAKOV STERN

Gertrude H. Sergievsky Center, Departments of Neurology and Psychiatry, and the Taub Center for Alzheimer’s Disease Research,
Columbia University College of Physicians and Surgeons

(RECEIVED February 24, 1997REVISED July 22, 1997 AccepTED September 18, 1997)

Abstract

The use of neuropsychological tests in non-English-speaking populations and among those with less education has
been limited because most tests have been standardized for English-speaking populations with relatively high levels
of education. In effort to establish norms, a battery of neuropsychological tests was administered, in either English
or Spanish, to 995 normal elders with a wide range of educational attainment, residing in the community of
Washington Heights—Inwood in northern Manhattan. Results indicate that age, education, and language all influence
test performance and should be considered when evaluating neuropsychological measures.

(JINS 1998,4, 311-318.)
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INTRODUCTION We attempted to address these concerns for the popula-
tion of Spanish-speaking elders typically evaluated in the

The value of neuropsychological testing for diagnosing deNew York City area, who are predominantly from the Do-
mentia in the elderly has been well established. Evaluatiofinican Republic, Puerto Rico, and Cuba. Our population
of test performance for an individual requires norms drawri$ @10 unique in the relatively large number of English-
from a population of similar characteristics. The use of neuroSPeaking elders with limited educational backgrounds. A bat-
psychological tests in Spanish-speaking populations antery of neuropsychological tests, developed to evaluate
among those with lower levels of education has been limf€mentia and cognitive change, was administered to a ran-
ited because the majority of these tests have been standai@em sample of elderly individuals living in northern Man-
ized only for English-speaking populations with relatively hattan. The purpose of this report is to present normative
high levels of educational attainment. In response to thiglata for the performance of these nondemented elders as a
need, some normative data for Spanish versions of mentdinction of education, age, and language.
status and neuropsychological tests have been published (Ar-
dila_ et a_I., 1994; Ponton et a_ll., 1996; Tagssig etal., 1996)METHODS
While this represents an admirable beginning, these data have
_been primarily for Hlspanlcs.of MeX|can.or quumb|an her- Participant Recruitment and Screening
itage, and may not be applicable to Hispanics from other
countries. Most studies to date have used convenience @rticipants in the normative sample were selected from
opposed to population samples, limiting the generalizabilthose participating in the Washington Heights—Inwood Co-
ity of their results. In addition, norms for many commonly lumbia Aging Project (WHICAP), a community-based, epi-
used tests have not yet been developed. demiologic study of dementia in Northern Manhattan. The
Health Care Finance Agency (HCFA) provided a 50% ran-
dom sample of names and addresses of all Medicare recip-
Reprint requests to: Yaakov Stern, Sergievsky Center, 630 West 168ti\ems age 65 or older who resided in the three ZIP codes in
Street, New York, NY 10032. E-mail: ys11@columbia.edu North Manhattan.
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An attempt was made to contact each person and to ac.
minister the North Manhattan Dementia Screen (Gurland
etal., 1992). Atotal of 2128 participants received the screen,
representing approximately a 70% response rate. Based upon
the experience of its authors, individuals who make zero to
two errors on the North Manhattan Dementia Screen have a
7% probability of being diagnosed as demented on a fuller
medical and neuropsychological evaluation. Since the pri-
mary aim of WHICAP was to identify individuals with de-
mentia, only a subset of individuals with screen scores in

L. Stricks et al.

The individual had to have received the neuropsycho-
logical battery. In some cases, participants were incapa-
ble of completing certain tests because of auditory or
visual impairment. In other cases, portions of the battery
were not completed due to participant refusal. We in-
cluded all available data from each participant. Exclu-
sion criteria included the presence of Parkinson’s disease,
history andor clinical signs of stroke, or the presence of
another neurological disease that might affect cognitive
function.

the zero-to-two range were referred for a subsequent diag-
nostic evaluation, while almost all with three or more errors

were referred. Neuropsychological Battery

The neuropsychological battery was originally selected from
subsets of items from standardized neuropsychological tests
in order to assess intellectual functions typically affected in
dementia (Stern et al., 1992). For each test, all items and in-
structions were translated by a committee of native Spanish
Based on U.S. Census methodology, participants classifiespeakers and back-translated to insure accuracy. Amanual for
themselves as eithétispanic or non-Hispani¢c and sepa- the administration and scoring of the tests in the battery was
rately as eitheBlack White or Other. developed, and is available by request from the authors. The
full neuropsychological battery was administered in English
or Spanish, based on the primary language of each partici-
pant, or in the language in which the participant felt that he
The physician’s examination consisted of a semistructureg she would perform best. The neuropsychological testers

Diagnostic Evaluation

Ethnic classification

Physician’s examination

medical and psychiatric history, and a standardized physipere fluent in the language of administration.

cal and neurological examination. Bilingual physicians com-
pleted the evaluations in English or in Spanish based on theq
primary language of each participant, or the language in
which the participant felt that he or she would perform best.
In order to assist in arriving at a clinical diagnosis, the phy-
sician administered the short Blessed Information—Memory-
Concentration Test (BIMC; Blessed et al., 1968; Katzman
et al., 1983) and measures of activities of daily living in-
cluding the Blessed Dementia Rating Scale (Blessed et al.,
1968) and the Schwab and England Activities of Daily Liv-
ing Scale (Schwab et al., 1969). Based on the information
elicited, and independent of the neuropsychological exam-
ination, the physician recorded all neurological and medi-

cal diagnoses, as well as a determination of whether the4.

subject was or was not demented, based on DSM-III-R cri-
teria (American Psychiatric Association, 1987).

Selection of Normative Sample

Participants in the present study sample met the following
inclusion criteria:

1. The individual had to speak either English or Spanish.

2. The individual had to have received a physician’s eval- 6.

uation and to have been diagnosed by the physician as
nondemented. Although the neuropsychological evalua-
tion was used as part of the diagnostic process for de-7
mentia in the parent WHICAP study, it was not used for
diagnosis in the present analyses because of the danger
of circularity.

. Orientatiort The 10 orientation items from the Mini-

Mental State Examination (Folstein et al., 1975) were
used to assess orientation to time and place.

2. Verbal reasoningThe Similarities subtest of the Wech-

sler Adult Intelligence Scale—Revised (Wechsler, 1981),
which requires persons to identify relevant similarities
or superordinate categories for paired items, was ad-
ministered.

Nonverbal reasoningThe Identities and Oddities sub-
test of the Mattis Dementia Rating Scale (Mattis, 1976)
was used to assess nonverbal reasoning.

Naming A 15-item version of the Boston Naming Test
(Kaplan et al., 1983), a test of visual confrontation nam-
ing, was used to assess word-finding ability.

. Letter fluency We administered the Controlled Word

Association Test from the Multilingual Aphasia Exam-
ination (Benton & Hamsher, 1976). Different letters
were used for Spanish- and English-speaking partici-
pants to control for word-frequency differences across
the two languages as reported in the manual for the
Multilingual Aphasia Examination (Benton & Ham-
sher, 1976).

Category fluencyAll participants generated exem-
plars in the categorieanimals foods and clothing
60 s were allowed for each category.

Repetition Participants were asked to repeat the high-
frequency phrases from the Boston Diagnostic Aphasia
Examination Repetition of Phrases subtest (Goodglass
& Kaplan, 1983).
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8. Auditory comprehensiarT he first six items of the Com- evaluated so that the fin&l was proportional to the distri-
plex Ideational Material subtest of the Boston Diagnos-bution of screen scores in all participants who were screened.
tic Aphasia Examination (Goodglass & Kaplan, 1983) This procedure increased the number of persons evaluated
were used to assess comprehension of spoken lafg the number of persons screened, as opposed to the num-
guage. ber that actually received the diagnostic medical and neuro-

9. Word list learning and memoryhe Selective Remind- psychological evaluations. To prevent inflating significance,
ing Test (SRT; Buschke & Fuld, 1974) was adminis- we then divided each weight by the mean weight (i.e., the
tered. Participants were given six trials to learn a list ofsum of all weights divided bi). This brought theN back
12 unrelated words. After each recall attempt, they wereo the actual number who received the neuropsychological
reminded only of those words that had not been sucayajyation while retaining the original proportional distri-
cessfully recalled. Performance measures include total 1ion of screen scores.

recall, long-term r_etneval, I(_)ng-te_rm storage, consis- The results of this weighting procedure and subsequent
tent long-term retrieval, and intrusions. To assess long-

term retention of the word list, 15-min delayed free rec:all'o"’_lrt_iCiloant selection were as fOHO\.NS'.We atiempted to ad-
was assessed, followed by a multiple-choice recogni-m'”'Ster the tgs_t battery to 1184 |_nd|V|duaIs out of 2125
tion task. screened participants. The weighting scheme was applied
) ] o to these 1184 people to correct for the participant selection
10. Visuoperceptual skillParticipants matched a target de- paseq on the screen score. From these 1184 individuals, non-
sign to the same design presented simultaneously in aemented, disease-free participants were selected based on

four-choice multiple-choice array containing the target S . L
along with three distractors. Target stimuli correspondec}he physician’s eval'ua.tlon, resulting in anof 99.5'. F?ur-
to Form C of the original Benton Visual Retention Test (€€ People were eliminated because the physician's exam-

(BVRT; Benton, 1955). ination was not completed.

11. Nonverbal memoryA multiple-choice version of the i i
BVRT (Benton, 18/55) was used to assess nonverba?alcm(Jltlon of normative data
memory. Participants viewed a geometric design forNormative data for the neuropsychological tests battery were
10 s. It was then removed from view, and the partici- calculated separately for participants tested in English and
pant was asked to recognize the design in a four-choic€panish. Participants were subdivided into three age ranges:
array. Stimuli corresponded to Form D of the original 65 to 69, 70 to 79, and 80 years and above; and within these
BVRT. ranges into two education ranges: less than 9 and 9 years or
12. Visuoconstructional skillsParticipants copied five Mmore. Means and standard deviations were calculated for
designs from the Rosen Drawing Test (Rosen, 1981¥lata in each age and education cell. Although we attempted
ranging in difficulty from simple geometric shapes to to administer the full battery to each participant, because of
overlapping, parallel, and three-dimensional figures. various circumstances, not every test was administered to
13. Attention Two target-detection tasks were adminis- every individual. The actual number of participants in each
tered. The firstinvolves the detection of a diamond shap&®ll for éach test is presented in Tables 3 and 4.
from an array of similar shape distractors and the sec- Within each language group, performance across age
ond involves similar detection of a consonant trigramand education was compared using analysis of variance
(TMX) with phonemic distractors. Performance mea- (ANOVA). While there may be differences in neuropsycho-
sures are time to completion (in seconds) and summaegical performance between English and Spanish speak-
tions of errors of omission and commission. ers, it was not our purpose to address these differences,
since the two language groups were not matched for de-
mographic variables. For an analysis of language-related
issues in this cohort, the reader is referred to Jacobs et al.

Weighting procedure (1997).

Statistical Analyses

While the North Manhattan screen was administered to al'?ESULTS

consenting participants in the random sample, the sub-

sequent medical and neuropsychological evaluations wer@emographics of the groups tested in English and Spanish
not. In particular, for the reasons explained above subjectare summarized in Tables 1 and 2 according to the age and
who made zero to two errors on the North Manhattan screeaducation stratifications included in the normative tables.
were undersampled. Since these individuals would be likel\Note that for participants with less than 9 years of educa-
to perform better on the neuropsychological test battery, wéion the average was 6.1 years in the Englishsus4.5 in
established a weighting procedure to adjust the representthe Spanish-tested group.

tion of participants actually tested in three screen ranges: 0 Tables 3 and 4 present the means, standard deviations,
to 2, 3to 7, and 8 and above, to the number of participantand number of participants in each cell for the weighted
who were actually screened and fell in these ranges. To d&nglish-tested and Spanish-tested samples respectively.
this, we began with the participants who received neuro- A 2 (education)X 3 (age) ANOVA was separately calcu-
psychological evaluations. We then weighted each persolated for each test in the Spanish- and English-tested groups.
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Table 1. Demographic features of elders tested in English and Spanish, stratified by age ranges

Variable Tested in English Tested in Spanish

Age range (years); total 65—-69 70-79 80 Total 65—-69 70-79 80 Total

N 114 295 171 580 97 227 92 416

Age [yearsM (SD)] 67.8(1.4) 739(27) 845(42) 758(6.8) 67.9(1.1) 73.8(2.8) 84.2(3.6) 74.7(6.2)
Education [yearsM (SD] 11.8(3.9) 10.4(3.8) 10.3(3.9) 10.7(3.9) 6.0 (3.9) 6.1(4.2) 6.3 (4.5) 6.1(4.2)
% Hispanic 8.4 3.7 2.8 4.4 100 98.5 97.8 98.7
Race (% Black) 53.4 63.9 57.5 59.9 5.0 8.2 8.3 7.5
Sex (% female) 64.7 67.4 70.3 67.7 72.4 69.8 70.0 70.4

In the group tested in English, there was one significant The major strength of this study is the size and ethnic
Educationx Age interaction, for delayed recognition on the diversity of the groups drawn from a random sample. There
SRT. The main effects for education and age were signifiare some potential considerations in applying these data,
cant atp < .05 for all but five tests; the age effect was not however. In order to avoid circularity, we relied on a phy-
significant for intrusions on the SRT, and omission errorssician’s diagnosis of dementia. While this diagnosis was
on the shape and TMX cancellation tasks. The educatiobased on an extensive evaluation that included formal men-
effect was not significant for time on the shape and com4+al status and functional assessments, it is likely that some
mission errors on the TMX cancellation tasks. of the elders would have been diagnosed as demented if the

For the group tested in Spanish, there was one significamteuropsychological battery itself had been included in the
Educationx Age interaction, for omission errors on the shapediagnostic process. The data reported here may therefore
cancellation task. The main effects for education and agslightly underestimate the performance to be expected of
were significant ap < .05 for all but the following tests. nondemented individuals.

The age effect was not significant for orientation, naming, The population of elders participating in WHICAP is eth-
CFL, repetition, comprehension, Benton Matching and rechically diverse, and approximately 40% primarily or exclu-
ognition, and the Rosen Drawing test. The education effecsively Spanish speaking. Participants identifying themselves
was not significant for Identities and Oddities, and commis-as Hispanic varied in country of origin, but were predomi-
sion errors on the shape and TMX cancellation tests. nantly from the Dominican Republic, Puerto Rico, and Cuba.
Thus, our cohort of Spanish-speaking participants is largely
limited to Hispanics of Caribbean origin and is not a repre-
DISCUSSION sentative sample of all Spanish speakers. The extent to which
The multicultural community of Washington Heights pro- our results can be generalized to Hispanics from other geo-
vides an opportunity to gather normative neuropsychologigraphic regions (e.g., Mexico, Central and South America,
cal data from elderly people with awide range of educationaBpain) will need to be determined empirically. Similarly,
attainmentwho are speakers of either English or Spanish. Ba5% of the participants tested in Spanish reported that they
cause many neuropsychological tests have been standarspeak English well or very well. Preliminary analyses sug-
ized with small groups, there is a need for standardizatioryest that these 15% perform better on many of the neuro-
of neuropsychological measures in diverse population@sychological tests. This may reflect a degree of acculturation
in order to broaden applicability. The data reported herepf our participants, which may not be comparable to other
collected from 995 elders, represent an attempt at such &panish-speaking populations. Finally, approximately 60%
standardization. of the population tested in English identified themselves as

Table 2. Demographic features of elders tested in English and Spanish, stratified by education ranges

Variable Tested in English Tested in Spanish
Years of education <9 9+ <9 9+

N 179 401 322 94
Age [years;M(SD)] 77.5 (6.8) 75.1 (6.6) 74.5 (6.0) 75.4 (7.0)
Education [yearsM (SD)] 6.1(2.1) 12.7 (2.6) 4.5 (2.7) 12.0 (3.0)
% Hispanic 3.5 4.7 99.3 96.3
Race (% Black) 75.8 52.8 8.0 5.9

Sex (% female) 66.1 68.4 71.7 66.9




Table 3. Normative data for English speakers
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Age range (years) 60-69 70-79 80 Grand mean
Education range (years) <9 9+ <9 9+ <9 9+

M (SD N M (SD N M (SD N M (SD N M (SD N M (SD N M (SD N
Orientation 9.6 (0.5) 21 9.6 (0.7) 93 9.4 (1.1) 92 9.6 (0.7) 200 9.0 (1.2) 63 9.2 (1.2) 102 9.4 (1.0 1
Similarities (raw score) 6.3 (6.3) 21 150 (6.5) 93 6.3 (5.4) 92 126 (7.1) 199 43 (3.8) 60 10.1 (6.9) 102 10.4 (7.3) 266
Identities and Oddities 13.8 (2.0) 21 149 (1.3) 92 13.7 (1.7) 90 145 (1.7) 197 13.1 (2.7) 57 146 (1.4) 99 143 (1.8) 7955
Boston Naming 12.8 (1.6) 21 142 (1.2) 93 128 (1.9) 91 13.7 (1.6) 199 12.3 (2.4) 61 13.0 (1.8) 100 13.3 (1.8) B64
CFL mean 78 (45) 21 106 (4.3) 93 6.1 (2.8) 91 10.1 (4.4) 200 5.6 (2.9) 58 9.1 (4.6) 102 8.8 (4.4) 26
Category Fluency mean 143 (3.1) 21 165 (4.7) 93 12.1 (3.8) 92 146 (4.2) 200 9.8 (3.4) 60 125 (4.1) 101 13.6 (4.5) 2567
Repetition 73 (1.1) 21 7.7 (0.6) 93 7.3 (1.0) 92 7.7 (0.7) 200 6.8 (1.4) 61 7.3 (1.0) 102 75 (0.9) B9
Comprehension 50 (1.1) 21 5.6 (0.8) 93 49 (1.2) 92 5.4 (1.0) 200 49 (1.3) 60 51 (1.3) 100 52 (1.1) ®66
SRT: Total recall 39.8 (10.3) 21 435 (9.3) 93 31.8 (9.5 91 39.8 (9.8) 198 27.7 (10.7) 56 342 (11.9) 99 36.9 (11.3) 557
SRT: LTR 26.6 (13.3) 21 31.7 (13.3) 93 18.6 (10.7) 91 25.9 (13.3) 198 14.1 (10.6) 56 20.2 (14.1) 99 23.5(13.8) 557
SRT: LTS 29.5(14.2) 21 35.2(13.6) 93 22,1 (11.9) 91 29.3 (14.0) 198 17.1 (11.5) 56 23.0 (14.7) 99 26.8 (14.5) 557
SRT: CLTR 19.1 (12.1) 21 23.4(12.8) 93 11.3 (9.7) 91 18.2 (12.5) 198 7.1 (8.0) 56 13.8 (12.5) 99 16.1 (12.7) 557
SRT: Intrusions 16 (27) 21 09 (1.7) 93 13 (27) 91 0.6 (1.3) 198 1.3 (2.1) 56 1.1 (1.7) 99 1.0 (1.9) 557
SRT: Delayed recall 53 (2.8) 21 6.7 (2.8) 93 45 (2.6) 91 5.8 (2.7) 198 2.8 (2.5) 56 49 (29) 98 5.3 (2.9) 555
SRT: Delayed recognition 109 (19) 21 114 (1.2) 93 10.2 (2.0) 91 11.2 (1.4) 198 9.1 (2.3) 56 10.8 (2.1) 98 10.7 (1.8) 555
Benton matching 82 (1.7) 21 9.0 (1.4) 93 7.3 (2.00 90 8.8 (1.4) 194 7.2 (2.1) 59 8.3 (1.5) 101 8.3 (1.7) 557
Benton recognition 6.6 (1.7) 21 7.7 (1.7) 93 58 (2.1) 90 7.3 (1.9 193 5.3 (2.3) 59 6.9 (2.2) 100 6.8 (2.1) 556
Rosen drawing 22 (11) 21 3.2 (1.1) 93 2.4 (1.0) 90 3.0 (0.8) 197 21 (1.2) 58 26 (0.8) 98 2.7 (1.0) 557
Shape cancellation: Time 70.6 (24.5) 21 78.1(37.4) 90 92.4 (39.0) 87 78.1(28.1) 190 103.1 (52.6) 50 98.4 (46.7) 93 86.1(39.1) 531
Shape cancellation: Omission errors 6.4 (3.7) 21 45 (3.1) 90 6.2 (3.9 87 49 (3.7) 190 70 (4.9 50 57 (43) 93 55 (3.9) 531
Shape cancellation: Commission errors 0.3 (0.6) 21 0.5 (2.5) 90 0.6 (1.7) 87 0.4 (2.1) 190 1.5 (35 50 0.7 (2.5) 93 0.6 (2.3) 531
TMX cancellation: Time 93.4 (27.0) 20 855 (34.7) 89 110.0 (42.6) 86 88.6 (29.2) 189 1245 (49.1) 53 105.2 (47.6) 94 98.3 (40.2) 531
TMX cancellation: Omission errors 29 (34) 20 1.1 (1.6) 88 2.2 (2.9) 86 15 (2.4) 189 3.1 (4.2) 53 1.8 (2.2) 94 1.8 (2.7) 529
TMX cancellation: Commission errors 0.7 (1.7) 20 0.5 (1.0) 89 1.2 (2.8) 86 0.4 (1.4) 189 24 (5.1) 53 0.8 (3.0) 94 0.8 (2.6) 531

Note SRT= Selective Reminding Test, LTR long-term retrieval, LTS= long-term storage, CLTR: consistent long-term retrieval.

GTE



Table 4. Normative data for Spanish speakers
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Age range (years) 60-69 70-79 80 Grand mean
Education range (years) <9 9+ <9 9+ <9 9+
M (SD N M (SD N M (SD N M (SD N M (SD N M (SD N M (SD N

Orientation 9.3 (0.8) 74 9.6 (0.8) 21 9.1 (1.1) 180 9.6 (0.5) 47 8.7 (1.5) 67 95 (0.8) 25 9.2 (1.1) 413
Similarities (raw score) 6.6 (48 74 102 (6.8) 21 56 (4.3) 180 124 (6.1) 47 48 (3.7) 67 9.4 (6.3) 25 6.9 (5.4) 413
Identities and Oddities 135 (21) 74 142 (23) 21 13.2 (2.4) 177 139 (1.9) 45 12.4 (2.5) 61 13.1 (2.2) 23 13.3 (2.3) 402
Boston Naming 12.8 (1.7) 74 1338 (1.2) 21 131 (1.7) 176 135 (1.7) 45 122 (2.2) 64 134 (1.8) 23 13.0 (1.8) 404
ABS mean 6.7 (3.3) 67 80 (35 21 6.3 (2.7) 162 9.1 (2.9) 47 6.2 (2.9) 57 9.1 (5.4) 25 7.0 (3.3) 378
Category Fluency mean 116 (3.2) 74 128 (25 21 11.2 (3.2) 180 13.2 (3.5) 47 104 (3.2) 67 11.8 (4.3) 25 11.5 (3.3) 413
Repetition 75 (0.8) 74 7.8 (0.4) 21 7.4 (0.9) 180 75 (1.0) 47 7.0 (1.6) 66 7.7 (0.6) 25 7.4 (1.0) 412
Comprehension 42 (1.3) 74 48 (1.6) 21 39 (15) 178 49 (1.1) 47 3.8 (14) 66 46 (1.0) 25 41 (14) 411
SRT: Total recall 36.2 (7.7) 74 405 (7.7) 21 341 (8.3) 179 39.1 (9.8) 47 27.6 (7.4) 66 30.6 (9.2) 25 341 (9.0) 412
SRT: LTR 228 (9.5 74 272 (114) 21 21.3 (9.5) 179 26.0 (12.1) 47 148 (7.4) 66 16.1 (11.1) 25 21.0 (10.3) 412
SRT: LTS 255 (10.6) 74 30.5 (12.0) 21 245 (10.2) 179 289 (12.6) 47 184 (8.6) 66  18.9 (11.7) 25 24.2 (11.0) 412
SRT: CLTR 156 (8.9) 74 196 (11.8) 21 135 (8.9) 179 19.0 (11.0) 47 7.8 (8.6) 66 9.7 (9.5) 25 13.7 (9.9) 412
SRT: Intrusions 12 (1.8) 74 07 (14 21 1.3 (2.1) 179 1.3 (1.7) 47 1.8 (2.6) 66 09 (1.7) 25 1.3 (2.1) 412
SRT: Delayed recall 49 (2.1) 74 59 (2.3) 20 46 (1.9 178 55 (2.5) 47 35 (2.1) 66 44 (22) 25 46 (2.2) 409
SRT: Delayed recognition 10.8 (1.7) 73 11.3 (1.1) 20 104 (1.8) 177 109 (1.8) 47 9.8 (2.6) 65 10.7 (1.7) 25 10.5 (1.9) 406
Benton matching 72 (18) 72 83 (2.00 21 6.8 (2.1) 167 8.2 (1.4) 45 6.1 (2.3) 60 8.1 (1.4) 23 7.1 (2.1) 389
Benton recognition 51 (2.1) 73 6.6 (2.2) 21 5.1 (2.0) 169 6.6 (1.7) 45 46 (2.1) 58 58 (2.1) 23 53 (2.1) 391
Rosen drawing 22 (1.2) 74 29 (11) 21 22 (1.1) 175 3.0 (0.7) 45 1.7 (1.2) 65 2.7 (1.2) 23 2.3 (1.2) 404
Shape cancellation: Time 88.7 (39.9) 70 64.6 (25.7) 21 98.8 (40.9) 161 77.6 (34.3) 45 121.6 (50.7) 48 109.7 (35.0) 23 96.0 (42.6) 370
Shape cancellation: Omission errors 6.1 (4.0) 70 7.1 (40) 21 6.2 (3.9) 161 5.0 (3.6) 47 89 (4.1) 48 6.3 (4.7) 23 6.4 (4.1) 371
Shape cancellation: 1.4 (4.6) 70 0.7 (1.7) 21 1.0 (2.4) 161 04 (1.3) 45 2.3 (4.3) 48 45 (14.4) 23 1.4 (4.8) 370

Commission errors
TMX cancellation: Time 110.3 (41.9) 64 81.6 (35.5) 21 1219 (43.8) 150 96.2 (36.4) 45 1418 (51.7) 46 116.3 (31.6) 23 116.3 (44.9) 349
TMX cancellation: Omission errors 29 (2.8) 64 23 (31 21 3.2 (3.3) 149 1.1 (1.9 45 4.7 (4.4) 46 26 (29 23 3.0 (3.3) 348
TMX cancellation: 0.3 (0.7) 64 0.1 (0.3) 21 0.4 (1.1) 150 0.1 (0.5) 45 0.7 (1.7) 46 0.6 (1.1) 23 0.4 (1.1) 349

Commission errors

‘e 18 SIS 1
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Black. This may not be comparable to English-speaking popinfluence of culture may be subtle and may not include as-
ulations tested in other settings. This is of note because mongects routinely addressed in neuropsychology, such as the
focused analyses of our battery have detected performanceadiness of members of different cultures to display their
differences between Whites and African Americans even afintellectual skills to strangers. Also, the actual content of
ter careful matching for education (Manly et al., in press).tests developed in the United States may be either less sa-
There are some additional caveats. Although an attemgient or more unfamiliar to individuals from different cul-
was made to obtain a random sample, not all individualgural backgrounds (Lowenstein et al., 1993).
agreed to participate; thus, some biases are introduced. As We have begun to address performance differences be-
this is a normative sample, equally constructed groups ofween English and Spanish speakers (Jacobs et al., 1997).
English and Spanish speakers were not created, nor is thiéhese analyses, reported separately, rely on groups care-
relative distribution in each cell of the tables equivalent. fully selected to have matched distributions of salient vari-
Level of educational attainment significantly affected per-ables including age and education. Multivariate analysis
formance on the great majority of neuropsychological meaindicated significant group differences on the test battery.
sures. Individuals with more education evidenced significantlyenglish and Spanish speakers scored comparably on many
and consistently higher performance than elders with loweltanguage-based tasks, but Spanish speakers scored sig-
educational attainment on all neuropsychological measureshificantly lower on almost all of the nonverbal measures.
The mediating effect of education found in English and SpanSignificant group differences were observed on multiple-
ish speakers on neuropsychological test performance has beeimoice matching and recognition memory for stimuli from
reported (Ardilaetal., 1994, Bird etal., 1987; Escobar et al.the Benton Visual Retention Test, as well as on Identities
1986; Folstein etal., 1975; Magaziner etal., 1987). Althoughand Oddities from the Mattis Dementia Rating Scale, cat-
the effects of education on neuropsychological test perforegory fluency, and Complex Ideational Material from the
mance have often been described, itisimportantin the preseBDAE. We suggested that performance differences on ver-
contextto bear in mind that a given amount of education willbal tasks might be related to translation issues, while group
reflect differentthings in different cultures. Given the strengthdifferences on nonverbal tasks might be a function of cul-
ofthe established effect of education on cognitive factors (e.gtural differences in exposure to these type of stimuli.
Kittner et al., 1986; Pittman et al., 1992; Stern et al., 1992; Our approach to these issues in the present analyses is to
Zhang et al., 1990), it would be useful to develop normativeestablish separate normative data for the Spanish- and English-
data using more fine-grained subdivisions as opposed to thepeaking participants. Intensive research is required regard-
stratification presented here. ing the bases for performance differences across groups. Until
Previous studies have suggested that tests translated framese sources of performance differences are understood, how-
English and administered in Spanish often are not equivaever, we consider it practical to use observed performance in
lent to the original English version. In comparisons of Span-our population as anormative base. Our results will be of most
ish and English versions of brief mental status screeninglirect utility to clinicians and investigators evaluating indi-
instruments, such as the Mini-Mental State Examinationviduals similar to those in our population.
(Bird et al., 1987; Valle et al., 1991), results indicated the
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