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Abstract

The present study examined the influence of African American acculturation on the performance of
neuropsychological tests following traumatic brain injury (TBI). Seventy one participants already enrolled in a
larger-scale study assessing the impact of TBI (i.e., the South Eastern Michigan Traumatic Brain Injury Model
Systems project) completed a self-report measure of African American acculturation (African American
Acculturation Scale—Short Form; Landrine & Klonoff, 1995) in addition to a standardized battery of
neuropsychological tests. Hierarchical regression analyses were conducted to evaluate the relationship between level
of acculturation and test performance after controlling for injury-related (initial Glasgow Coma Scale score, time
since injury) and demographic variables (age, sex, years of education, and socioeconomic status). Lower levels of
acculturation were associated with significantly poorer performances on the Galveston Orientation & Amnesia Test,
MAE Tokens test, WAIS—R Block Design, Rey Auditory Verbal Learning Test, and Symbol Digit Modalities Test.
Decreased levels of acculturation were also significantly related to lower scores on a composite indicator of overall
neuropsychological test performance. In addition, the examiner’s ethnicity (Black or White) was related with scores
on a few of the tests (i.e., Block Design, Trail Making Test), but was not significantly associated with the overall
neuropsychological test performance. Overall, these findings suggest that differences in cultural experience may be
an important factor in the neuropsychological assessment of African Americans following TBI, and provide
additional support for the hypothesis that cultural factors may partially account for the differences among
ethni¢/cultural groups on neuropsychological testiNS 2004,10, 566-577.)
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INTRODUCTION number of neurological conditions, including dementia
(Welsh et al., 1995), stroke (Giles et al., 1995), spinal
%ord injury (Devivo et al., 1992), and TBI (Rosenthal et al.,

96).

An increasing number of studies have indicated that educ
tional, linguistic, and cultural factors may have a signifi-
cantinfluence on neuropsychological test performance (e.g. ;
' Although some researchers have suggested that this ga|
Heaton et al., 1996; Manly et al., 1998a; Welsh et al., 1995) 9 99 gap

A ..._’may be shrinking (e.g., Flynn, 1999; Vincent et al., 1991), it
Some authors have argued that such findings reﬂeCt.d'ﬁ.erfemains well established that African Americans as a group

i R/pically obtain significantly lower scores on most measures
among cultural groups (Kennepohl, 1999; Wong etal., 2000),¢ o e 4| cognitive ability (e.g., Kaufman et al., 1988: Reyn-

SOTZTGS:fTCh TS al_so SqueSfd t?_at certalg W'L‘?”t'eoﬁtjs et al., 1987). In their re-analysis of the standardization
Including Alrican Americans, may be at increased risk for asample of the WAIS—-R, for example, Kaufman et al. (1988)
found significant effects for ethnicity in each of the age groups
. . R F\ssessed. The largest Black—White differences between groups
Reprint requests to: Stephan Kennepohl, Service de Psychologie, Hotel- .
Dieu du CHUM, 3840 rue St-Urbain, Montréal, Québec, Canada Haw\Were observed on the Block Design and Vocabulary subtests,
1T8. E-mail: stephan.kennepohl.chum@ssss.gouv.qc.ca tasks that correlate best with Full Scale 1Q.
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There is also accumulating evidence that current neuroRhythm Test after controlling for age, sex, and educational
psychological measures may be culturally biased. Severdével. These authors speculated that these differences might
studies with medically healthy individuals have indicatedreflect variations in problem solving and bilingualism among
that minorities in the United States are considered cognithe cultural groups.
tively impaired at much higher rates than European Amer- Manly et al. (1998a) conducted two studies assessing the
icans, even if one controls other variables such as years afpact of African American acculturation on neuropsycho-
education and socioeconomic status (e.g., Jacobs et al., 199@gical test performance. In a first study, neurologically
Loewenstein et al., 1993, 1995; Manly et al., 1998a; Mar-normal African American participants were asked to com-
copoulos etal., 1997; Welsh et al., 1995). Johnson-Selfridgplete a battery of neuropsychological tests as well as an
etal. (1998) reported a significant relationship between ethacculturation measure (African American Acculturation
nicity and word fluency after covarying for income level, Scale—Short Form; Landrine & Klonoff, 1995). Level of
education, and single-word reading (WRAT-R Reading),acculturation predicted a significant amount of variance on
with European Americans producing significantly more many of the tests (Category Test, Trails A and B, WAIS-R
words (FAS and Animal Names) than Hispanic Americans,Information, Block Design, and Digit Symbol, Boston Nam-
who in turn scored better than African Americans. Manlying Test, the learning components of the Figure and Story
et al. (1998a) found that when using a standard cut-off (morélemory Tests, and Grooved Pegs). After controlling for the
than 1SD), at least 25% of a relatively large medically influence of demographic factors (age, sex, and years of
healthy African American sampléN(= 170) scored in the education), acculturation effects remained significant for
impaired range on 12 of 16 neuropsychological measure¥/AlS—R Information and the Boston Naming Test. In a
administered. Sixty-five percent would have been classisecond study, HIV-positive African American and Euro-
fied as impaired on a naming task (Boston Naming Test). pean American participants were matched for age, educa-

In light of the above findings, there has been increasedion, sex, and HIV disease stage. Black participants scored
demand for the development of more appropriate normasignificantly lower on the Category Test, WAIS—-R Vocab-
tive data for use with African Americans (Manly & Jacobs, ulary, Boston Naming Test, WAIS-R Block Design, Grooved
2000; Nabors et al., 2000). However, there remain severdPegboard (non-dominant), and the learning components of
unanswered questions, not the least of which concerns theerbal (Story Learning) and visual (Figure Learning) mem-
origin of these differences. Cultural explanations for suchory tests. Covariance for acculturation scores resulted in
findings have been increasing (e.g., Helms, 1992, 1997all but one of these scores (Story Learning) becoming
Neisser et al., 1996). Culture may be defined as “the cushon-significant.
toms, values, traditions, and behavioural practices (includ- Some have proposed that mistrust of institutions among
ing information-processing strategies) that define a group’some African Americans may be another factor explain-
(Helms, 1997, p. 520). In its most general form, the “cul-ing certain ethnigcultural differences. Terrell et al. (1981)
tural hypothesis” argues that limited exposure to main-directly assessed the role of mistrust on cognitive test per-
stream (in this case American) culture will deleteriouslyformance. One hundred Black college students were admin-
affect performance on tests developed for use within thestered a questionnaire (Cultural Mistrust Inventory) to assess
majority ethni¢cultural group (Helms, 1997). their tendency to mistrust Whites. Participants were then

The concept of acculturation has emerged as an impomdivided into two groups (highs.low mistrust) on the basis
tant and practical concept in the study of cultural factors inof their scores on this scale. Half the sample was adminis-
pluralistic societies, and occurs when two or more groupsered the WAIS by a White examiner, the other half by a
come into continuous first-hand contact with each other foiBlack examiner. Although no main effects of examiner eth-
an extended period of time (Berry, 1989). Level of accul-nicity or mistrust were evident, two significant interactions
turation has been defined as the degree to which an individwere found. Of those scoring high on the mistrust measure,
ual espouses the cultural values, beliefs, and practices ofthose assessed by a Black examiner performed signifi-
given ethnic groupversusthat of the dominant ethnic  cantly better than those assessed by a White examiner (Black
cultural group (Landrine & Klonoff, 1995). Although such examiner—high mistrust White examiner—high mistrust).
research has traditionally been conducted with immigrantsif examined by a White examiner, those with lower mistrust
the concept of acculturation has more recently been appliegerformed better (White examiner—low mistrustWhite
to other minority groups, including the development of spe-examiner—high mistrust). Taken together, these findings sug-
cific acculturation scales (e.g., African American Accultur- gest that underlying attitudes of mistrust in some Black
ation Scale; Landrine & Klonoff, 1994). test-takers might moderate cognitive test performance un-

Few studies have formally assessed the degree to whiather specific circumstances. Furthermore, Steele (1997) has
level of acculturation may affect neuropsychological testsuggested that the underlying threat of negative stereotyp-
performance. Arnold et al. (1994) assessed the relationshipg may also affect performance on cognitive tests among
between Mexican American acculturation (Cuellar et al.,African Americans. In an intriguing set of studies, African
1980) and neuropsychological test performance. Their findAmerican and European American university students were
ings revealed a significant effect of acculturation for thegiven a subset of items from the Graduate Record Exami-
Category test, Tactual Performance Test, and Seashoration (GRE). Half were told that it was a measure of “in-
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tellectual” ability; the remaining were told it was an METHODS

assessment of “problem solving” ability. African Ameri-

cans told that the measure was an indicator of general inResearch Participants

telligence obtained lower scores than their matched European

American counterparts; no such differences were found iff\ll participants in the current study were already involved

the groups told the test was assessing a general ability @ the South Eastern Michigan Traumatic Brain Injury Sys-
solve problems. In a follow-up study, simply asking partici- tems (SEMTBIS) project at the time of their recruitment.

pants to identify their racial background seemed to negalhe SEMTBIS project is part of a large, multicenter re-

tive'y affect the scores of African American participants on SearCh effOI’t dedicated to the CO||eCti0n Of data on bl’ain-
a problem-solving task. African Americans who were notinjured individuals (Dahmer et al., 1993) and is funded by
asked their ethnic background performed just as well as thwe National Institute on Dlsablllty and Rehabilitation Re-

European American groups (Steele, 1997). search. As part of the SEMTBIS project, participants com-

The goal of the present study was to specifically assesBlete a battery of neuropsychological tests, questionnaires,
the influence of acculturation on neuropsychological tes@nd rating scales at regular intervals post-TBI. Participants
performance in a sample of individuals who had sustainedvere recruited for the current study at approximately 1, 2,
a traumatic brain injury (TBI). There are a number of rea-2, Or 10 years post injury. Following their completion of the
sons why such a study seemed important, particularly irPEMTBIS measures, participants were asked to complete a
the case of TBI. First, this study represents one of very fewrief 5 to 10 min questionnaire. Participants typically filled
to directly assess the influence of cultural factors on neuro0Ut the questionnaire in written form; however, in cases
psychological testing, and would potentially provide directwhere this proved too difficult (e.g., because of reading
Support for the cultural hypothesis of group differences OrdifﬁcultieS), pal’ticipants were read items aloud. All pal’tici-
Cognitive/neuropsycho'ogical tests. Second, some authorgants were self-identified as “African American” from a set
have Suggested that minorities (inc'uding African Ameri_ of written choices. Other variables of interest were ob-
cans) are disproportionately represented in TBI populatained from the SEMTBIS database.
tions, thereby increasing the relevance of such issues in A total of 71 individuals between the ages of 21 to 76
TBI-related research (Rosenthal et al., 1996). If Africanyears at the time of their participatioM(= 42.2 years,
American acculturation were found to be a significant pre-SD = 13.1) were recruited over a 2-year period (1999-
dictor of neuropsychological test performance, this would2001). As with most studies involving TBI, the proportion
likely increase the risk of misdiagnosing a significant pro-©of males was greater (81.7% of the sampies 58). Mean
portion of individuals with TBI. Third, it seemed important Years of education was about that of a high school graduate
to replicate the findings regarding level of acculturation(M = 11.8,SD = 2.0). Approximately 45% of the sample
and neuropsychological test performance within a TBI popWas employed at least part-time< 32) prior to injury. As
ulation, particularly as some of the prior literature could Might be expected, there was a considerable drop-off in
potentially be considered contradictory. On the one handeémployment when comparing pre- and post-injury data. Of
there seems to be preliminary evidence that the influence dhe 32 participants working at the time of their accident, only
cultural factors on neuropsychological test scores may ac? were employed at the time of their post-injury assessment.
tually become more prominent with increased neurologicall he Hollingshead Two Factor Index of Social Status (Holl-
impairment (e.g., Loewenstein et al., 1993). However, theségshead, 1957, cf. Hollingshead, 1975) was used to derive
findings should be contrasted with other reports suggesting Numerical estimate of SES. Premorbid occupational sta-
that the use of demographic adjustments or corrections (dt's was used in the derivation of SES. Using this measure,
any kind) following TBI may not be necessary in the as-more than half of the sampler(= 31) was in the lowest
sessment of clear cases of neuropathology (e.g., Reitan 8ES bracket, and the vast majority £ 42) were in the
Wolfson, 1995). lowest two social strata (“Lower” and “Lower Middle”).

It was generally hypothesized that individuals who es-
pouse more traditional African American cultural values and
beliefs (i.e.Jowerlevel of acculturation) would obtain lower
scores on many of the administered tests. Cultural factors werslmost half of the current samplen(= 33) incurred their
also expected to predict test performance above and beyoriBI as a result of an assault. Of these, ten were the result of
what might be anticipated from other demographic factorsa gunshot wound. The other major cause of injury involved
such as age, sex, education, and socioeconomic status (SES)me type of motor vehicle accident (41%), either as occu-
On the basis of prior findings, it was also hypothesized thapants of a motor vehiclen(=20) or as pedestrians (= 9).
acculturation effects would more likely be found on testsOther causes included falls & 9) and a cycling accident
assessing language-related skills gorxdcomplex cognitive  (n= 1). Time since injury was relatively evenly distributed.
abilities such as problem solving and reasoning. Finally, wéA little more than half were evaluated at o € 23) or 2
expected that examiner ethnicity might affect test perforyears = 15) following their TBI. Fifteen were assessed at
mance among participants that report some degree of cub years post injury, and 18 at 10 years post injury. Lowest
tural mistrust of majority White culture. Glasgow Coma Scale (GCS) score within the first 24 hr of

Injury Characteristics
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hospital admission was used as the indicator of injury sewas calculated using all but one of the above listed neuro-
verity (Teasdale & Jennett, 1974). Within the current sam{psychological measures (i.e., excluding the Galveston Ori-
ple, 33 individuals (46.5%) incurred a severe TBI (GES entation and Amnesia Test). The OTBM is derived by
3-8), 15 (21.1%) had a moderate injury (GES9-12), converting all obtained scores to a common metric (T-
while 23 participants (32.4%) were considered to have susscores) and subsequently calculating the mean of the ob-
tained a mild TBI (GCS= 13-15). It should be noted that tained T-scores (see Miller & Rohling, 2002). Unfortunately,
mild TBI cases consisted of more complicated injuries thatvailable norms often employ different methods for the cor-
required inpatient rehabilitation. A number of the partici- rection of demographic factors. Calculated OTBM scores
pants reported having suffered some form of head injury othus represent an attempt at a “best corrected” estimate based
concussion prior to their TBIn(= 7). on available norms. Norms used in the derivation of the
individual OTBM scores are provided in the Appendix. An
OTBM score was obtained for most of the participants
(n = 69), and a composite measure was not calculated if
Individual neuropsychological tests participants had fewer than 14 test scores.

Measures

The complete test battery, as well as the number of individ- _
uals completing each of the tests, is provided in Table 1Level of acculturation

Some participants could not complete the entire battery - , . .
often because of residual physical limitations (e.g. inabil-Each pgrtlmpants_level of acculturgtlon was assessed using
ity to complete paper-and-pencil tasks). A total of 20 testtZeA:‘gl%%r,] Ii\ Tg:;ﬁ:gi?gﬁg# rig%g)sﬁﬁée;izgr_tszﬂgm
scores were obtained from the above list of measures. Ra\cglvshortene,(il version of the Afri(;an Américan Acculturation
test scores were used in all analyses. .

y Scale (Landrine & Klonoff, 1994), a measure developed to
assess the degree to which an individual espouses the tra-
ditions, values, beliefs, assumptions, and practices specific
to traditional African American culture. According to the
A composite measure of overall neuropsychological testlevelopers, the short form is highly correlated with the

performance, the “Overall Test Battery Mean” (OTBM), original version ( = .94). A Likert-type scale ranging from

Composite measure of neuropsychological
test performance

Table 1. List of tests in the South East Michigan Traumatic Brain Injury Systems Study
(SEMTBIS) Neuropsychological test battery

Measure N
Galveston Orientation and Attention Test (GOAT) N £ 71]
Wechsler Memory Scale—Revised (WMS-R): Digit Span

Forward N=70]

Backward N=70]
Multilingual Aphasia Examination (MAE): Tokens Test NE 69]
Controlled Oral Word Association Test (COWAT) N[E 71]
Benton Visual Discrimination Test (BVDT) N = 71]
Wechsler Adult Intelligence Scale—Revised (WAIS—-R) Block Design N =[68]
Wechsler Memory Scale—Revised (WMS-R): Logical Memory

Immediate Recall N =71]

Delayed Recall N=71]
Rey Auditory Verbal Learning Test (RAVLT)

Trial 1 [N =68]

Total Trials 1-5 N = 68]

Alternate List N = 68]

Delayed Recall N = 68]
Grooved Pegboard Test (Grooved Pegs) (Dominant Hand) N = p4]
Symbol Digit Modalities Test (SDMT)

Oral [N = 68]

Written [N = 66]
Trail Making Test

Part A [N=69]

Part B [N =63]
Wisconsin Card Sorting Test (WCST)

Categories IN = 66]

Perseverative Responses N £ 66]
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1 (I totally disagree, this is not at all true of meo 7 (I test performance (OTBM). Unlike other neuropsychologi-
totally agree, this is absolutely true of nis used to rank cal measures, the OTBM already accounts for demographic
attitudegopinions in response to each of the 33 statementdactors through its use of corrected T-scores. Hierarchical
High scores represent a more traditional African AmericanMRC analysis was conducted using injury-related factors
cultural background (lower degree of acculturation); con-as an initial covariate set.
versely, low scores suggest greater acculturation to major-
ity American society (higher degree of acculturation).

The AAAS-33 is divided into 10 subscales assessing dif-RESULTS
ferent aspects of African American culture; namelyR1gf- .
erence for African American Music, Arts, and Peopd) ~ Data Screening

Religious BeliefgPractices (3) Traditional Foods (4) Tra- - pescriptive statistics are provided in Table 2. Prior to analy-
ditional Childnood Experiencess) Superstitions(6) In- ses all demographic, acculturation, and neuropsychologi-
terracial Attitudeg Cultural Mistrust (7) Falling Out (8)  cq| variables were screened for univariate outliers and
Traditional Games(9) Family Valuesand (10family Prac- normality. Although some of the observed distributions were
tices In the standardization sample, total scores on thg,qged to be non-normal (i.e., some degree of skewness),
AAAS-33 were found to be relatively independent of in- ray scores were retained in light of the chosen statistic’s
come, social status of the family of origin, and educational \rc) relative robustness to violations of normality. None
level (Landrine & Klonoff, 1995). Concurrent validity was o the inter-correlations between independent variables ex-
demonstrated by establishing that the scale could differenseeged 0.7, a suggested upper limit with regards to multi-
tiate between African American and non-African American cojinearity in regression analyses (Tabachnick & Fidell,
respondents. Moreover, the scale distinguished between thogggg) . Unless otherwise specified, an alpha level of .05 was
African Americans who lived in predominantly Black neigh- ,sed for all statistical tests.

borhoods from those living in mostly integrated ones. A set

of subscores of the AAAS-33 was used in another study

assessing African American acculturation and neuropsychdRelationship Between Demographic

logical test performance (Manly et al., 1998a). and Injury-Related Variables

Consistent with prior studies with TBI (e.g., Kraus &
Examiner Ethnicity McArthur, 1999), a one-way ANOVA revealed a significant
relationship between age and cause of injufy4,66 =

As the SEMTBIS is a large project, participants were re- .37,p < .001]. Post-hocanalyses using the studentized

cruited and assessed by research assistants of different e{ljz ,man-keuls test suggested that older individuals were

nic backgrounds. More than half ¢ 40) of the test protocols more likely to be injured as a result of a fall or as pedestri-

were administered by a Black examiner; the remainder, " ;
. . ' ans, whereas younger participants were more likely to be
(n = 31) by a White examiner. younger p P y

injured as a result of a motor vehicle accidept< .05).
There was no significant relationship between injury-

Statistical Methods related variables (i.e., injury severity or mechanism of in-
) ] ] jury) and demographic variables (i.e., sex, years of education,
Relat|0n5h|p of acculturation to SES) or level of acculturation.

neuropsychological test performance

The purpose of the study was essentially twofold: (1) toRelationship Between Demographic

establish level of acculturation as a valid predictor of neuroa/ariables and Level of Acculturation

psychological test performance, and (2) to assess the influ-

ence of acculturation after controlling for other demographicThere was no significant correlation between AAAS-33
variables. Two sets of analyses were thus performed ofotal Score and demographic variables (age, sex, years of
each of the 20 neuropsychological test scores. First, hierapducation, or SES). Furthermore, there was no significant
chical multiple regressioftorrelational (MRC) analyses relationship between any of the AAAS—-33 subscales and
were used to assess the effect of acculturation on neuropsgd€, years of education or SES. However, males reported
chological test performance. Factors related to the injuniaving played significantly more traditional ganje&9) =

(i.e., lowest GCS in the first 24 hr and time since injury) —2. 351,p < .05], and females reported eatjfpgeparing
were included as an initial covariate set, followed by levelmore traditional food$t(69) = 2.037,p < .05].

of acculturation. Second, follow-up hierarchical MRC analy-
ses were conducted using demographic factors as a secogq
covariate set (i.e., after the injury-related factors and before
the acculturation factor). A hierarchical MRC analysis wasWe first assessed the relationship between examiner ethnic-
also used to assess the relationship between acculturatidly and acculturation measures using multiple independent
and the composite measure of overall neuropsychologicaamplé tests. There were no significant differences accord-

fect of Examiner Ethnicity
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Table 2. Descriptive statistics for injury-related, demographic and acculturation variables
for the entire sample

Variable M SD Tscore N
Injury-related
Initial GCS 9.2 4.1 71
Time since injury 4.3 3.6 71
Demographics
Age at time of assessment 42.2 13.1 71
Years of education 11.8 2.0 71
Hollingshead Two-Factor SES 19.9 8.2 71
Acculturation
AAAS-33 Total Score 140.5 294 71
Raw neuropsychological test scores
GOAT (# errors) 9.0 8.7 71
WMS-R Digit Span—Forward 7.2 2.2 -0.8 70
WMS-R Digit Span—-Backward 5.0 2.2 -0.8 70
MAE Tokens Test 38.0 7.4 -1.0 70
COWAT 25.1 11.9 -1.3 71
BVDT 26.8 5.2 -0.8 71
WAIS-R Block Design 18.5 10.2 -0.8 68
WMS-R Logical Memory—Immediate 155 8.0 —-1.2 71
WMS-R Logical Memory—Delayed 11.3 8.2 -1.1 71
RAVLT-Trial 1 4.3 1.9 -1.3 68
RAVLT-Total Trials 1-5 33.2 10.3 -1.8 68
RAVLT—Alternate List 35 1.8 -1.3 67
RAVLT-Trial 6 (Delayed Recall) 5.8 3.3 -15 67
Grooved Pegboard (seconds) 105.8 52.2 -2.0 64
Oral SDMT 32.9 14.9 -25 68
Written SDMT 39.5 17.9 -1.4 66
Trails A (seconds) 57.7 49.6 -15 69
Trails B (seconds) 143.9 85.8 -1.4 63
WCST-Perseverative Responses 35.1 26.8 -11 67
WCST-Categories 3.6 2.0 -1.2 67
Overall Test Battery Mean (T score) 37.0 7.7 69

ing to examiner ethnicity on the AAAS-33 or any of its iner ethnicity or cultural mistrust relative to overall test
subtests. We divided participants into groups according t@erformance (OTBM).

their degree of mistrust on the basis of an individual's score

(i.e., above or below the median) on the Cultural Mistrust ) ) )

subscale of the AAAS—33. Subsequent 2 ANOVAs were  Relationship of Acculturation to

conducted for each of the neuropsychological test scoredYeuropsychological Test Performance

as well as for the OTBM. Our results revealed a significant
main effect of examiner ethnicity for Block Design
[F(1,64 = 6.98,p < .05] and Trails AlF(1,65 = 4.09, In the first set of regression analyses, decreased level of
p < .05]. In each case, participants performed better whemcculturation was significantly associated with poorer per-
administered by a Black examiner. There were no signifi-formance on the GOAT, MAE Tokens, WAIS—R Block De-
cant main effects for cultural mistrust. There was, howeversign, RAVLT Total Trials 1-5, RAVLT delayed recall, and

a significant examiner Ethnicity Cultural Mistrust inter-  written SDMT after controlling for injury-related variables
action for both Trails AlF(1,65 = 5.54,p < .05] and (lowest GCS, time since injury). Level of acculturation re-
Trails B[F(1,59 = 4.06,p < .05]. Post-hocanalyses using mained a significant predictor of scores on all of the above
the Newman-Keuls tesfy(< .05) revealed that these inter- tests except for RAVLT delayed recall after controlling for
actions were largely due to poorer performance on the Traiinjury-related and demographic factors. A summary of the
Making test by participants who were assessed by a Whitgroportions of variance accounted for by acculturation in
examinemandwho reported a greater distrust towards Whiteseach of the MRC analyses is provided in Table 3. It is worth
(high mistrust). There were no significant effects of exam-noting that all significant findings occurred in tlaepriori

Individual neuropsychological tests
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Table 3. Proportion of variance in neuropsychological test performance accounted for
by level of acculturation

R? Change
Neuropsychological test N Analysis 1 Analysis 2
Galveston Orientation and Attention Test N f 71] .089* .071*
WMS-R Digit Span—Forward N = 70] .022 .015
WMS-R Digit Span—-Backward N = 70] .005 .003
MAE-Tokens Test N =69] .082* .083*
Controlled Oral Word Association Test N[= 71] .028 .019
Benton Visual Discrimination Test N = 71] .009 .005
WAIS-R Block Design N = 68] .064* .045*
WMS-R Logical Memory-Immediate N=71] .027 .013
WMS-R Logical Memory-Delayed N = 71] .030 .017
RAVLT-Trial 1 [N =168] .014 .008
RAVLT-Total Trials 1-5 N = 68] .073* .057*
RAVLT-Alternate Trial [N =68] .055 .049
RAVLT-Trial 6 [N =68] .062* .043
Grooved Pegs N = 71] .016 .006
Symbol Digit Modalities Test-Oral N = 68] .025 .016
Symbol Digit Modalities Test-Written N = 66] .065* .048*
Trails A [N=69] .027 .019
Trails B [N=63] .018 .006
WCST-Perseverative Responses N = 66] .010 .007
WCST-Categories N = 66] .038 .042
Overall Test Battery Mean (OTBM) N = 69] .119%

Note.*p < .05. **p < .01.

Analysis 1: Hierarchical Regression: Step 1: injury-related variables (lowest GCS, time since injury);
Step 2: level of acculturation (AAAS—33 Total Score). Analysis 2: Hierarchical Regression: Step 1:
injury-related variables (lowest GCS, time since injury); Step 2: demographic variables (age, sex, and
years of education, SES); Step 3: level of acculturation (AAAS-33 total score)

predicted direction, with lower acculturation associated withpsychological test performance, even after controlling for

decreased test performance. other potentially confounding variables such as injury se-

verity, time since injury, age, sex, years of formal educa-
Composite neuropsychological measure tion, and socioeconomic status. Within the current study,
(OTBM) level of acculturation was a significant and unique predic-

tor of test performance across a wide variety of neuro-
Alower degree of acculturation was associated with lowepsychological domains, including attentitrientation,
scores on a composite measure of overall neuropsychologanguage, visuomotgprocessing speed, visuospafial
ical test performance (OTBM). Results of the hierarchicalconstructional skills, and memory. These findings were all
MRC analysis are presented in Table 4. While covarying
for injury-related variables, level of acculturation was sig-
nificantly associated with the OTBMZ = —.351,p < Table 4. Summary of hierarchical regression analysis for
.01), uniquely accounting for 11.9% of the total variance.variables predicting the Overall Test Battery Mean (OTBM)
Initial GCS score was also a significant predictor of OTBM (N = 69)
(B = .262,p < .05). Although the proportion of variance

Partial regression weights

associated with level of acculturation appeared greater than R2
that accounted for by injury-related factors (11.98%4.7%  Predictors B SEB B change
of t_he tqtal vzlirlance), therg was ,n(_) significant dl_f'ferenceStelo 1: Injury-related 047
(using Fisher’s transformationto r’) in terms of their rel- Initial GCS 490* 218 262*
ative predictive ability. Time since injury 351 246 .166

Step 2: Acculturation 119%*

AAAS-33 total —.092** 030 —.351*

DISCUSSION

— I - Note.*p < .05. **p < .01.
Overall, our findings suggest a significant association bexsmmary statisticsE (3,68 = 4.316,p = .008.R = .408; R? = .166%*

tween level of African American acculturation and neuro- (adjustedR? = .128).
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in the expected direction, as more traditional African Amer-Block Design) may be partly attributable to differences in
ican cultural valuegbeliefs were associated with lower test cultural experience. Unfortunately, prior studies reporting
performance. Perhaps the most telling evidence was thethnic/cultural differences on intelligence testing did not
significant relationship between level of acculturation andaccount for level of acculturation in their analyses.
a composite score of overall neuropsychological test per- Our findings also suggest that level of acculturation may
formance (OTBM), even after covarying for injury severity be significantly and uniquely related to a measure of verbal
and time since injury. learning (Rey Auditory Verbal Learning Test). Other stud-
These results appear to provide additional support for thées have reported ethnic group differences on memory mea-
cultural hypothesis of group differences on cognitive sures after controlling for various demographic factors (e.g.,
neuropsychological tests. Helms (1997) has referred to thManly et al., 1998b, Marcopoulos et al., 1997). Some prior
difficulties in assessing the contributions of race, SES, andesearch has suggested that some Blacks categorize items
culture in the interpretation of ethnfcultural group differ-  differently than Whites when trying to remember informa-
ences on cognitive tests. Within the current study, limitingtion (e.g., focusing on holistic aspects rather than details),
the sample to African Americans emphasized culturalwhich may partly account for our current findings (Shade,
differenceswithin a single ethnigcultural group while avoid-  1991). Cultural differences in language-related skills may
ing other potential confounding factors increasiiegween  also have mediated an individual’s encoding of the word
group variability (e.g., impact of minority status). In addition, list. Supporting this position is the observation that al-
the current sample was relatively homogeneous in terms dhough initial learning of the verbal list (total recall for
socioeconomic status (i.e., predominantly lower to lower-Trials 1-5) was significantly related to cultural experience,
middle SES), minimizing the variability attributable to an this acculturation effect was not observed for the delayed
individual's access to economic resources. Residual differrecall trial after correcting for other demographic factors.
ences in SES were also statistically controlled using a wellPrevious research has also indicated an association be-
established measure (Hollingshead Index). tween Black English use and the learning component of a
It was initially hypothesized that an individual’s score on verbal memory test (Manly et al., 1998a).
tasks assessing verbal ability would be more culture- We did not expect the significant relationship between
dependent. Accordingly, scores on a test assessing recelgvel of acculturation and performance on a measure of
tive language (Tokens Test) demonstrated a significant andivided attention and visuomotor speed (Symbol Digit
unique acculturation effect. This finding seems consistenModalities Test). Although preliminary, this finding is
with previous findings linking African American accultur- nevertheless consistent with other reports of Black—White
ation with language-related measures such as the Bostatifferences on speeded tasks (e.g., Miller et al., 1993), and
Naming Test (Manly et al., 1998a). In that same study, useerves as a reminder that no task may be considered culture-
of Black English was also associated with lower scores oriree without empirical verification. Potentially the most un-
certain neuropsychological tasks, including some verbal meaxpected finding, however, was the significant relationship
sures (i.e., WAIS—R Information). At this stage, however, itbetween scores on a measure of basic atteptioentation
remains unclear whether such findings represent a specifi@Galveston Orientation and Amnesia Test) and level of ac-
language-related difference between cultural groups, or i€ulturation. Some authors have cited that traditional Afri-
the use of Black English might serve as another indicator otan American culture adheres to a more socially defined
a more general acculturation factor. time perspective, contrasting with mainstream American
The hypothesis that executive functioning measures woulticlock time” (Nobles, 1972; Willis, 1989), and it could be
specifically be associated with cultural factors was generthat an individual’'s relative time perspective might have
ally not borne out in this study. However, acculturation levelaffected the overall score. It is interesting to note that this
accounted for a significant amount of variance on the Blockmeasure is often used in the determination of post-traumatic
Design subtest, a measure often considered to be a test amnesia (PTA) following acute TBI (Levin et al., 1979).
nonverbal reasoning. In their investigation of acculturationAlthough these findings were obtained at least 1 year post
effects among HIV-positive individuals, Manly et al. (1998a) injury (when most effects of TBI on basic attention
reported significant Black—White differences on Block De- orientation are considered to have resolved), future re-
sign and the Halstead Category Test (another nonverbal meaearch will be necessary to determine if level of acculturation
sure of problem solvingreasoning). These findings are should be taken into account when using the GOAT in more
interesting in the context of research involving psychomet-acute settings.
ric intelligence. Kaufman et al. (1988) reported that the Prior studies assessing cross-cultural applicability of
greatest relative Black—White differences were on theneuropsychological tests have typically focused on the as-
WAIS—-R Block Design and Vocabulary subtests. These subsessment of the equivalence of specific tests across cultures
tests also consistently demonstrate the highest correlatior{e.g., Maj et al. 1993). In contrast, our findings indicate that
with overall psychometric intelligence (Full-Scale 1Q). In cultural experience may influence a wide variety of neuro-
conjunction with other studies (Manly et al., 1998a), thesepsychological tests and domains, at least with African Amer-
results suggest that ethiigultural group differences in per- icans. Arguably, our findings might be reflective of a single
formance on these particular subtests (i.e., Vocabulary anchore general acculturation factor mediating performance
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on all or the majority of the tests, albeit to varying degreesbe argued that any decrease in scores would more likely be
If such findings are replicated, this would imply that interpreted as a direct consequence of their head injury and
current difficulties in cross-cultural assessment will not sim-not as a result of being a member of a particular ethnic
ply be resolved through the use of specific “culturally- group. However, it certainly remains possible that pre-
appropriate” tests. Rather, more in-depth knowledge of eachxisting negative stereotypes (i.e., that African Americans
of the respective cultures would be necessary, including ado poorly on standardized tests) could have affected the
understanding of issues such as the cultural saliency of thgerformance of some of the participants.
ability being assessed, familiarity with materials and task Similarly, level of acculturation might also be con-
demands, and overall level of comfort and motivation withinfounded with the more general concept adculturative
the testing environment. stress defined as the universal difficulty faced by members
Our findings also raise interesting questions regardingf minority groups when adapting to the larger society (Berry,
the current conception and definition of cultural bias in1989). There may well be an identifiable cost in maintain-
neuropsychological assessment. Cultural bias has soméig more traditional cultural valugbeliefs, perhaps in the
times been defined as the “constant or systematic error, &orm of increased discrimination (Landrine & Klonoff,
opposed to chance or random error, in the estimation 01996). Given the potential relationship between affect and
some value . . . this constant or systematic error is allegedeuropsychological test performance (e.g., Bowman, 1996;
to be due to group membership or some other nominal variveiel, 1997), our findings might reflect the tendency for
able” (Reynolds, 2000, p. 250). Even if one assumes a uniindividuals with increased acculturative stress to obtain lower
dimensional model of acculturation, evaluating potentialtest scores. According to Berry (1989), however, individu-
sources of bias solely in terms of a nominal variable (e.g.als most vulnerable to acculturative stress are expected to
Black vs. White) would appear misleading. Our findings be those who rejedboth minority and majority cultures.
suggest that many variables potentially underlying suchNe would not expect an individual that rejects both cultures
group differences (including cultural factors) might be bet-to demonstrate a high score on a scale such as the African
ter understood asontinuougather than nominal variables. American Acculturation Scale (suggesting a lower level of
Some of our results suggest that the ethnicity of the exacculturation). One could also readily envision a relation-
aminer may also have an effect on certain test scores wheship between the concepts of stereotype threat and accul-
assessing African Americans (i.e., Block Design, Trail Mak-turation, potentially in the form of acculturative stress. A
ing Test). In keeping with prior research (Terrell et al., 1981) potentially interesting area of future research would be the
this effect seems to be largely moderated by the particiinvestigation of the relationship between level of accultur-
pant’'s underlying mistrust of the majority cultural group. It ation, stereotype threat and even examiner ethnicity on test-
is important to note that these findings were limited to speing among ethni¢cultural minorities.
cific tests and were not found when evaluating the majority The use of a brief unidimensional acculturation measure,
of neuropsychological measures or overall test perforalthough practical, has a number of shortcomings. Mea-
mance. Such findings nevertheless suggest that in situgures such as the AAAS-33 can only be considered an in-
tions involving cross-cultural testing, factors underlying direct measure of the complex factors that make up a culture
examineyexaminee relationships and their impact on per-(Betancourt & Lopez, 1993). As Landrine and Klonoff (1996)
formance are likely to highly complex and deserving of point out, although scores in the more extreme ranges may
more detailed study. more readily be characterized as representative of either
The current study has a number of notable limitations. Itmore traditional or acculturated individuals, the precise
remains possible that level of acculturation might be servimeaning of scores in the scale’s midrange is less clear. Cur-
ing as a surrogate for other underlying demographic varirent acculturation measures do not wholly describe the cul-
ables. For example, gross estimates of educational attainmetotral experience of those “bicultural” individuals who share
do not fully account for the quality of the educational ex- valueg'beliefs from both cultures. Other aspects of African
perience. Qualitative differences in education have alreadymerican culture that might also affect neuropsychological
been suggested as a potential explanation for Black—Whiténdings (e.g., Black English) were not assessed. Future
differences on cognitive testing among high school and colstudies, preferably designed and conducted by researchers
lege students (Myerson et al., 1998). Recent studies haviamiliar with the culture in question, may eventually clarify
also reported that other indices of academic achievemerihe nature of the processes underlying such differences.
(e.g., single-word reading level) may partially account for As a final limitation, it should be pointed out that the
ethnic group differences in neuropsychological test perforabove findings are the result of a large number of analyses
mance (Manly et al., 2000). and should be considered exploratory rather than confirma-
It remains difficult to evaluate the possible influence of tory in nature. These results require replication, particu-
stereotype threat on test performance within the currenfarly with regards to the relationship between level of
study. It should be noted that all participants were inten-acculturation and specific neuropsychological tests. Al-
tionally and specifically approacheafter completing the though the use of a relatively homogeneous sample (i.e.,
testing in order to minimize the influence of any such un-primarily males of limited educatigtiower SES with a TBI
derlying anxiety regarding performance. Moreover, it couldfrom a single geographic location) does allow for a more
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controlled study, it also limits the generalizability of the Bowman, M.L. (1996). Ecological validity of neuropsychological
current findings. It remains unclear to what extent accultur- and other predictors following head inju@linical Neuropsy-
ation might affect neuropsychological testing among Afri-  chologist 10, 382-396.

can Americans of higher socioeconomic status, of differenfuellar, 1., Harris, L.C., & Jasso, R. (1980). An acculturation scale
geographic regions, or with other types of neuropathology. for Mexican American normal and clinical populatiortsis-

In conclusion. the findin f thi rovi vi. _ Panic Journal o.f.BehavioraI Scignqé& 199-217.
dencgaof tuhseoin; toretanc?e o?‘SCL?ItJraIsz::L:g:/S Fi)nothgeneeuro-Dahmer' E.R., Shilling, M.A., Hamilton, B.B., Bontke, C.F., En-
P glander, J., Kreutzer, J.S., Ragnarsson, K.T., & Rosenthal, M.

psychologlcal Qs;essment of African Amerlca_ns_ foIIOWIng (1993). A model systems database for traumatic brain injury.
a traumatic brain injury. More generally, the clinician con-  j5,rnal of Head Trauma Rehabilitatio8, 12—25.

ducting an assessment with an African American clientpeyivo, M.J., Rutt, R.D., Black, K.J., Go, B.K., & Stover, S.L.
should be aware of the many variables of potential impor- (1992). Trends in spinal cord injury demographics and treat-
tance (e.g., level of acculturation, yeAgsality of educa- ment outcomes between 1973 and 198&hives of Physical
tion, SES, perceived discrimination) in order to conduct a Medicine and Rehabilitatior73, 424-430.

more culturally sensitive neuropsychological evaluation (se&lynn, J.R. (1999). Searching for justicemerican Psychologist
also Nabors et al., 2000). On the basis of such findings, the 54 5-20.

use of acculturation scales in the neuropsychological asses$i'es, W.H., Kittmer, S.J,, Hebel, JR., Losonczy, K.G., & Sher-
ment of African Americans would certainly seem advis- win, R.W. (1995). Determinants of Black-White differences in

o . . the risk of cerebral infarctionArchives of Internal Medicine
able. However, it is important to emphasize, given the 155 1319-1324
complexity of the issues involved, that inclusion of an ac-j.zion R K. Chelune. G.J Talley, J.L., Kay, G.G., & Curtis, G

culturation scale cannot be considered an adequate “correc- (1993).Wisconsin Card Sorting Test (WCST) manual-Revised
tIOI’]" fOI’ the Inﬂuel’lce Of Cultural faCtorS W|th|n the context and expanded Odessa, FL: Psycholog|ca| Assessment
of a clinical neuropsychological assessment. Further re- Resources.
search in this area will be required to better understand theleaton, R.K., Grant, I., & Matthews, C.G. (199Qomprehen-
relationships between the various cultyeivironmental sive norms for an expanded Halstead-Reitan batt@yessa:
factors and test performance. FL: Psychological Assessment Resources.
Heaton, R.K., Ryan, L., Grant, |., & Matthews, C.G. (1996). De-

mographic influences on neuropsychological test perfor-
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APPENDIX

NORMATIVE DATA USED IN THE DERIVATION OF THE OVERALL TEST
BATTERY MEAN (OTBM)

Neuropsychological test Source of normative data Demographic corrections
Multilingual Aphasia Examination (MAE) Tokens Test MAE Manual (Benton et al., 1994) None
Wechsler Memory Scale—Revised (WMS-R) WMS-R Manual (Wechsler, 1987) Age

Logical Memory | and Il WMS- R Manual (Wechsler, 1987) Age

Digit Span—Forward and Backward WMS-R Manual (Wechsler, 1987) Age
Benton Visual Discrimination Test (BVDT) Benton et al., 1983 Age
Rey Auditory Verbal Learning Test (RAVLT) Geffen; published in Spreen & Strauss, 1998 Age, Sex
Symbol Digit Modalities Test (SDMT) SDMT manual (Smith, 1991) Age, Education
Trail Making Test (A & B) Heaton et al., 1991 Age, Sex, Education
Grooved Pegboard Heaton et al., 1991 Age, Sex, Education
Wechsler Adult Intelligence Scale—Revised

(WAIS—-R)-Block Design Heaton et al., 1991 Age, Sex, Education
Wisconsin Card Sorting Test (WCST) Heaton et al., 1993 Age, Education
Controlled Oral Word Association Test (COWAT) Ruff et al., 1996 Sex, Education
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