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ABSTRACT

This study examined within-group differences in neuropsychological test performance between US versus
foreign-born English-speaking White elders. Participants included 193 randomly selected English-speaking
elderly community residents who self-identified as non-Hispanic White. Participants were classified as US
(n=106) or foreign-born (n=_87). All participants were independently diagnosed by a physician as
nondemented. After controlling for years of education, participants born in the United States obtained
significantly higher scores on measures of verbal abstract reasoning, naming, and fluency than foreign-born
elders. These results suggest that although non-Hispanics White are often treated as a homogeneous group,
performance differences exist even within this group. Effects of acculturation level and language use on

cognitive styles may help explain these findings.

INTRODUCTION

Accurate assessment of dementia and the diagnosis
of Alzheimer’s disease in the elderly depend to a
great extent on neuropsychological testing. Neuro-
psychological tests must be able to distinguish
normal aging from the cognitive deficits associated
with dementia. In order to make this distinction,
neuropsychologists must understand the impact of
potential confounds such as age, gender, educa-
tion, and the effects of racial, ethnic, and cultural
factors on cognitive test performance.

Previous research has focused primarily on the
cognitive test performance differences between
African Americans and Whites. Typically in these
studies, African Americans obtained lower scores
than Whites on both verbal and nonverbal cogni-
tive tasks, even after controlling for demographic
variables such as years of education. For example,

Manly et al. (1998b) found that White, non-
demented elders obtained significantly higher
scores than age and education-matched, non-
demented African Americans on measures of
figure memory, verbal abstraction, category flu-
ency, and visuospatial skill. Racial differences
were also found for confrontation naming, where
African American elders obtained lower scores on
a naming task compared to Whites after control-
ling demographic and health factors (Whitfield
et al., 2000; Lichtenberg, Ross, & Christensen,
1994). Among patients with Alzheimer’s disease,
Welsh and co-workers (1995) found that Blacks
obtained lower scores than Whites on tests of
visual naming and visuospatial and constructional
abilities, after controlling for age, education, and
duration and severity of dementia.

In each of these investigations, the ‘control’ or
‘comparison group’ has consisted of people who
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self-identified as non-Hispanic White / Caucasian.
It has been assumed that this group consists of
individuals with homogeneous cultural and educa-
tional backgrounds. However, non-Hispanic
Whites include not only US-born individuals but
also those born in Europe, the Middle East and
some North African countries. Theories of racial
identity (Helms, 1990) and cultural values (Carter
& Parks, 1992) recognize that within-group cul-
tural differences may exist among Whites, but the
effect of this variability on cognitive test perfor-
mance has not been explored. Cognitive tests may
not only have unacceptably low specificity (i.e.,
ability to detect normal performance) for ethnic/
racial minorities but also for certain groups within
those classified as White.

For White elders speaking English as a second
language, English proficiency may be a factor that
may affect their performance on cognitive tests,
particularly on language-based tests. Previous
research with ‘limited English proficient’ and bilin-
gual children has suggested that it takes about 2—3
years to acquire ‘basic interpersonal communica-
tive skills’ and about 5-7 years to acquire ‘cogni-
tive academic language proficiency’ (Lopez,
1997). However, there is limited research to exam-
ine language proficiency and bilingualism on cog-
nitive test performance (Lopez, 1997). Also, this
research does not focus on the influence of lan-
guage proficiency or the effect of bilinualism on the
cognitive test performance of adults and elders.

The purpose of this study was to determine
whether within-group differences in neuropsy-
chological test performance exist among non-
Hispanic White elders. A random community
sample in an ethnically diverse area was studied
to increase the generalizability of the findings.
Among foreign-born versus US-born Whites, it
was hypothesized that non-Hispanic White elders
born in the United States would perform better
than foreign-born participants on language-based
neuropsychological tasks, even after controlling
for years of education.

METHOD

Research Participants
Participants were drawn from the Washington
Heights Inwood Columbia Aging Project (WHI-

CAP), an epidemiological study of aging and
dementia in the ethnically diverse neighborhoods
of northern Manhattan, New York. The WHICAP
participants are a random sample of elderly Medicare
recipients residing in 13 census tracts of Washington
Heights and Inwood. This community comprises of
individuals from several different countries of origin,
and is approximately 50% Hispanic, 30% Black and
20% White.

The sample consisted of 193 (68 male and 125
female) non-Hispanic White elders. Approximately
half (n=106) of these were first generation immi-
grants, who had resided in the United States for an
average of 57.3 £13.6 years. Within this group of
foreign-born participants, 39% were born in Western
Europe, 14% Austria/Hungary, 10% Poland, 6%
England/Luxembourg, 6% former USSR, 3%
Bulgaria/Romania, 2% Southern Europe, 2%
Turkey, 1% Iraq/Jordan, 1% other Eastern Europe,
1% Scandinavia, 1% Canada, 1% Caribbean and
1% North Africa.

Inclusion/Exclusion Criteria

Participants were 65 years of age and older.
Ethnicity was determined by self-report following
US census criteria. Firstly, participants were asked
to identify themselves as White, Black, Native-
American/Indian, Asian/Pacific Islander, or ‘other’.
They were then asked to identify themselves as
Hispanic or non-Hispanic. Those who identified
themselves as (1) White and (2) non-Hispanic were
included in the current study. These participants were
classified as born in the United States or foreign-
born. Participants were asked how well they spoke
English (e.g., very well, well, not well, or not at all)
and only those who reported speaking English ‘very
well” were included in this study. All participants
were diagnosed as nondemented by a physician,
whose assessment was made independent of neu-
ropsychological test scores.

Medical Evaluation

Medical history and medications were recorded in a
semistructured format. Standard neurological and
brief physical examinations were performed, includ-
ing assessment of extrapyramidal signs. The physi-
cian also assessed functional status using Part 1 of
the Blessed Dementia Rating Scale (BDRS; Blessed,
Tomlinson, & Roth, 1968) and the Schwab and
England Rating Scale of Activities of Daily Living
(Boller, Mizutani, Roessmann, & Gambetti, 1980).
Cognition was assessed using the short version of
the Blessed Memory Information and Concentra-
tion Test (Katzman, Brown, & Fuld, 1983). The
physician used this information to determine whether
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the participant met criteria for dementia using
Diagnostic and Statistical Manual of Mental Dis-
orders —revised third edition (American Psychiatric
Association, 1987) criteria. Only those who identified
as nondemented were selected for the current study.

Neuropsychological Battery

The neuropsychological battery consisted of mea-
sures used to assess the cognitive functions that are
mainly affected in Alzheimer’s disease. These
measures included tests of verbal list learning and
memory (Selective Reminding Test [SRT]; Buschke
& Fuld, 1974), nonverbal memory (multiple-choice
version of the Benton Visual Retention Test
[BVRT]; Benton, 1955), orientation (items from
the Mini-Mental State Exam [MMSE]; Folstein,
Folstein, & McHugh, 1975), verbal reasoning
(Similarities subtest of the Wechsler Adult Intelli-
gence Scale—Revised [WAIS-R]; Wechsler, 1981),
nonverbal reasoning (Identities and Oddities subtest
of the Mattis Dementia Rating Scale; Mattis, 1976),
naming (15-item version of the Boston Naming
Test; Kaplan, Goodglass, & Weintraub, 1983), letter
fluency (Controlled Word Association; Benton &
Hamsher, 1976), category fluency (animals, food,
and clothing, using procedures from the Boston
Diagnostic Aphasia Examination [BDAE]; Kaplan
et al., 1983), auditory comprehension (first six items
of the Complex Ideational Material subtest of the
BDAE; Goodglass & Kaplan, 1983), sentence
repetition (high-probability phrases of the BDAE;
Goodglass & Kaplan, 1983), visuo-construction
(Rosen Drawing Test; Rosen, 1981), and visuo-
perceptual skills (multiple-choice matching of
figures from the BVRT; Benton, 1955). These
measures were described in detail in other related
studies (Jacobs et al., 1997; Stern et al., 1992;
Stricks, Pittman, Jacobs, Sano, & Stern, 1998).

Literacy

The Reading Recognition subtest of the Wide Range
Achievement Test—III (WRAT-III; Wilkinson,
1993) was used to determine participant’s reading
level. This task requires the participant to name
letters and pronounce words out of context.

Statistical Analyses
To compare age and years of education for US and
foreign-born participants, -tests were used. Chi-
square analyses were used to compare gender
distribution between two groups.

A MANCOVA was used to compare the perfor-
mance of US and foreign-born groups on all of the
neuropsychological tests, using age and years of

education as a covariates. Follow-up ANCOVAs
were performed to determine which of the specific
neuropsychological tests contributed significantly to
the overall multivariate effect.

Statistically significant univariate differences
were determined using an alpha level of p <.01 to
reduce the possibility of type I error.

Secondary Analyses

Analyses were conducted to determine if language
spoken at home influenced the neuropsycholog-
ical test performance of foreign-born participants.
ANOVAs were used to compare the test performance
of those foreign-born elders who reported speaking
predominately English at home with those who pre-
dominately spoke a language other than English at
home. Also, among foreign-born elders, regression
analyses were performed to examine the effect of
years in the United States on cognitive test per-
formance, after controlling age and years of edu-
cation. Finally, a #-test was used with the WRAT-III
Reading Recognition to examine whether the foreign
and US-born elders differed on literacy levels.

RESULTS

The US-born participants had an average age of
75.7 7.2, whereas foreign-born participants had
an average age of 77.9+7.3 (¢[191], p=.04).
Also, the US-born participants had an average
of 12.9 + 3.5 years of education, whereas foreign-
born participants had an average of 12.0+3.7
years of education (¢[191], p = .07). The two
groups did not differ significantly on distribution
of gender or measures of functional status
(p> .05 for all). Owing to its well-established
effect on neuropsychological test performance,
years of education was used as a covariate in
our analyses even though the group differences in
education only approached statistical signifi-
cance. Age was also used as a covariate.

The omnibus test in the MANCOVA indicated
that, after controlling for age and years of educa-
tion, White elders born outside the United States
obtained significantly lower scores on the neuro-
psychological battery than those born in the United
States (F[13, 162]=5.13, p < 0.001). Follow-up
univariate comparisons revealed that participants
born in the United States obtained significantly
higher scores than participants not born in the
United States on verbal abstract reasoning (Simila-
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Table 1. Mean (SD) Cognitive Test Scores of Subjects Born in US (n=106) and Foreign Born (n = 87).

Test Born in US Foreign Born ANCOVA*
Mean (SD) Mean (SD) _—
F P

Learning / memory

SRT total recall 41.23 (11.65) 37.43 (11.30) 2.07 0.152

SRT delayed recall 6.32 (3.31) 5.24 (2.96) 3.45 0.065

BVRT recognition 7.67 (1.73) 7.81 (1.58) 0.20 0.652
Orientation

MMSE orientation 9.69 (.61) 9.73  (.72) 0.03 0.860
Abstract Reasoning

WAIS-R Similarities subtest 10.59 (2.94) 8.29 (3.08) 15.10 0.000

SRS Identities and

Oddities subtest 1471 (1.55) 14.50 (1.60) 0.001 0.976

Language

Boston Naming Test 1448 (.73) 12.90 (1.79) 53.85 0.000

Letter fluency 12.61 (4.53) 9.89 (3.95) 10.71 0.001

Category fluency 17.49 (4.01) 14.65 (4.42) 9.99 0.002

BDAE repetition 772 (72) 744  (.89) 1.71 0.193

BDAE comprehension 5.70 (0.87) 5.38 (1.05) 2.16 0.143
Visuospatial ability

Rosen Drawing Test 291 (0.82) 2.83 (1.26) 0.26 0.614

BVRT matching 9.07 (1.26) 8.71 (1.52) 0.14 0.707

*Effect of place of birth after covarying for age and years of education F (13, 174) =5.36, p = .000. SRT: Selective
Reminding Test; BVRT: Benton Visual Retention Test; MMSE: Mini-Mental State Examination; WAIS-R:
Wechsler Adult Intelligence Scale-Revised; DRS: Dementia Rating Scale; BDAE: Boston Diagnostic Aphasia

Examination.

rities subscale of the WAIS-R), naming (15-item
version of the Boston Naming Test), letter fluency
(Controlled Word Association), and category flu-
ency (animals, food and clothing).

We evaluated whether the predominant lan-
guage spoken at home was an important factor in
the cognitive test performance of foreign-born
elders. Selecting only foreign-born participants,
we entered test performance on the four-language
measures that were significant in the main analy-
sis as dependent variables into four separate
ANOVAs, with language spoken at home (English
versus other) as an independent variable. Age and
years of education were not used as covariates in
this analysis because no significant differences
were found on these variables between those who
spoke English at home (n=52) and those who
spoke another language at home (n =35). There
were no significant differences in test perfor-
mance between foreign-born participants who
reported speaking a language other than English

at home and those who reported speaking English
at home (p > 0.05).

We also evaluated whether years residing in
the United States was a significant factor in test
performance of foreign-born elders. In the sample
of foreign-born Whites, we used regression ana-
lysis to determine if the number of years residing
in the United States was a significant predictor of
test score after controlling for years of education
and age. This analysis was performed for the four
measures on which there were significantly lower
scores in foreign-born elders. The number of
years residing in the United States accounted for
a significant amount of the variance in WAIS-R
Similarities scores (sr2 =.13, p=0.00), letter
fluency scores (sr>=.05, p=0.02), and category
fluency scores (sr?=.05, p=0.04). Years in the
United States approached significance in the pre-
diction of naming score in foreign-born partici-
pants after accounting for years of education and
age (st? = .04, p=0.06).
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To assess the groups differed with respect to
English proficiency, their reading scores on a
measure of literacy were compared. No significant
differences were found between foreign-born
and US-born Whites using the WRAT-III reading
scores (p> .05). Thus, foreign and US-born White
elders in this study did not differ significantly on a
test of English reading proficiency.

DISCUSSION

The results of this study suggest that within-group
differences in neuropsychological test perfor-
mance exist among nondemented White elders
who were and were not foreign-born. As pre-
dicted, participants born in the United States
obtained significantly higher scores on certain
neuropsychological tasks requiring language
skills than foreign-born participants, but the
groups did not differ significantly on nonverbal
measures. These findings suggest that perfor-
mance differences may exist on some neuro-
psychological tasks even within those who self-
identify as non-Hispanic White and who report
that they speak English very well.

The duration of time foreign-born participants
reported living in the United States was used in
this study as a measure of acculturation. Accul-
turation refers to the process by which a racial /
ethnic minority participates in cultural traditions,
values, beliefs, and practices of the dominant
culture (i.e., White, middle to upper-middle class
American culture) versus their indigenous cul-
ture. It is likely that the longer foreign-born
participants spent in the United States, the more
likely they would be exposed to dominant Amer-
ican culture, language, values, beliefs, etc. Thus,
the prediction that foreign-born elders who were
more acculturated to dominant American culture,
or who had been in this country longer, would
obtain higher scores on the language tasks than
less acculturated participants was confirmed.

Unfamiliarity with culturally-specific items
may attenuate naming scores. People born and
educated outside the United States may not have
had the same cultural or educational exposure to
certain Boston Naming Test items (e.g., ham-
mock, cactus, and wreath) as compared with those

born in the United States. One study found that
the mean score of Australian elders on the Boston
Naming Test was 2-5 points lower than the
reported mean scores for North Americans (Wor-
rall, Yiu, Hickson, & Barnett, 1995). In the
current study, the effect of years in the United
States on naming scores within foreign-born
whites approached significance after controlling
for age and years of education. This finding
suggests that exposure to mainstream American
culture is a significant determinant in BNT per-
formance among Whites.

Approximately 93% of the US-born partici-
pants reported that they speak English at home
as compared to only 60% of the foreign-born
participants. Hyltenstam and Obler (1989) sug-
gested that older bilingual adults may revert to the
use of a single language, and they may have in-
creased problems related to ‘cross-language inter-
ference’ or the intrusion of one language while the
other is being spoken. The results of this study,
however, indicated that language spoken at home
was not related to effect neuropsychological test
performance in our sample. Instead, the number
of years spent in the United States accounted for a
significant amount of the variance in both letter
and category fluency among foreign-born partici-
pants after controlling for age and years of educa-
tion. Thus, level of acculturation, represented here
as years in the United States, seems to better
explain the scores obtained by foreign-born
Whites on tests of fluency.

It is possible that different categorization goals
may explain Similarities discrepancies. Foreign-
born Whites may be more inclined to provide func-
tional or perceptual similarities between items
instead of taxonomic categories. For instance, a
functional response for ‘“In what way are a radio
and a television alike?”” may be ““You can listen to
both,” and a perceptual response may be ‘“They
both have knobs.” Although functional and per-
ceptual responses are not necessarily incorrect,
they often do not constitute two-point answers.
Similarly, Helms (1997) reported that it is more
common for African Americans to give pragmatic
responses, which receive fewer points using stan-
dard scoring rules, on WAIS-R Similarities. For-
eign-born elders who lived in the United States
for a longer time obtained higher scores on the
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Similarities test, even after controlling for age
and years of education. Exposure to US majority
culture may increase emphasis on categorization
of stimuli into taxonomic sets.

These results suggest that caution should be
used when interpreting cognitive test results of
foreign-born White elders as well as ethnic mino-
rities. Future studies should directly examine
whether acculturation level accounts for these
differences on cognitive test performance within
White elders. It has been argued that cognitive
tests are based on White American majority
culture, and thus may not be salient to or accurate
in assessing individuals from different racial and/
or cultural backgrounds (Helms, 1992). Assessing
level of acculturation has been suggested as one
method of detecting potential cultural influences
on the neuropsychological test performance of
different racial or cultural groups (Helms, 1992).
For example, less acculturated African Americans
have been found to obtain lower scores on mea-
sures of figural memory, naming, repetition,
drawing, figure matching, and general knowledge
than more acculturated African Americans, after
controlling for the effects of age, education and
gender (Manly et al., 1998a,c). Future research
could focus on the development of an accultura-
tion scale that would measure the extent to which
a foreign-born individual has been exposed to
American majority culture. Exposure to dominant
American culture may increase familiarity with
certain cognitive styles or subtle linguistic skills
necessary to perform well on traditional neuro-
psychological tests.

Future research should also focus on the inter-
action between quality of education or literacy in
English, acculturation, and cognitive test perfor-
mance. Education in White American schools
may increase familiarity with skills needed to
obtain high scores on traditional neuropsycholo-
gical tests involving language. Also, level of
education does not necessarily account for quality
of education and/or literacy level. Manly et al.
(1999) found that illiterate elders obtained sig-
nificantly lower scores on neuropsychological
tests than literates matched on education. Reading
level has been found to be more related to MMSE
scores than years of education, age or ethnicity
(Weiss, Reed, Kligman, & Abyad, 1995). In the

current study, there was no difference between
foreign-born and US-born White participants on a
measure of English reading level. However, read-
ing level represents only one aspect of quality of
education; other literacy skills and educational
experiences that were not assessed in this study
may affect language-based tests.
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