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A SHORT ACCULTURATION SCALE FOR MEXICAN-AMERICAN POPULATIONS

Acculturation is important to examine var-
iables that differentiate members of ethnic
groups so that interventions can be appropri-
ately targeted. By using a population-based
sample of Mexican-origin adults, we sought to
validate an acculturation scale for Mexican-
American populations. The acculturation in-
strument included eight items adapted from
the Acculturation Rating Scale for Mexican
Americans (ARSMA). By using principal com-
ponent analysis, we calculated eigenvalues for
the eight items. The first principal component
accounted for 66% of the variance. Language
spoken most of the time, by itself, explained
62.4% of the variance of the full model,
whereas birthplace, by itself, accounted for
74%. Slight increases in correlation values
were observed beyond a four-item model that
included language spoken most of the time,
language thought, ethnic identity, and birth-
place. Future studies should compare this scale
with other multidimensional scales. (Ethn Dis.
2005;15:53–62)
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INTRODUCTION

The Hispanic population has sur-
passed Blacks to become the largest eth-
nic population in the United States.1,2

Data from the 2000 US Census show
that the Hispanic population grew
57.9% from 1990 to 2000.1,2 This trend
is partially explained by high immigra-
tion rates. In fact, residents from Latin
American make up nearly half of the
United States’ 25.8 million foreign-born
residents.3 Immigrants from Mexico are
reported to represent 40% of the total
Mexican-origin population in the United
States; more than one quarter of these
immigrants arrived in the past five years.4

Previous research reported that im-
migration affects the structure of roles
and values of Mexican immigrants and
their families.5 National health surveil-
lance data on disease incidence show dif-
ferent patterns of occurrence among US-
born Hispanics relative to foreign-born
Hispanics for many health conditions,
including cancer. Historic data from a
study conducted in Los Angeles county,
for example, showed that Hispanics have
a higher incidence than non-Hispanic
Whites of certain types of cancer (buccal
cavity, colon, rectum, larynx, lung,
breast, bladder, prostate, and testes) and
a higher overall incidence for other can-
cers such as stomach, gallbladder, liver,
and cervix.6 Rates diverged from non-
Hispanic Whites most in immigrant
Mexican Americans, and rates in US-
born Mexican Americans fell between
the two groups.6 Some of the excess risk
has been attributed to lifestyle differences
(eg, dietary behaviors, tobacco use, phys-
ical activity, and cancer screening prac-
tices).6,7 One key factor thought to pre-
dict some of the difference is level of ac-
culturation—the degree to which main-
stream values are adopted by immigrants.

Acculturation is thought to involve

contact with and adaptation to divergent
cultural customs, beliefs, and practices.
The acculturation process varies by in-
dividual and is influenced by degree of
interaction with mainstream culture, age
at immigration, reasons for immigrating,
etc. Acculturation is linked to attitudes
and behaviors, such as language acquisi-
tion and use,8,9 mental health status,9 cig-
arette smoking,10 alcohol and drug use,10

and use of preventive health services.11,12

Knowing acculturation level allows re-
searchers to identify groups within a cul-
ture that may experience differential risks
for diseases or have distinct behavioral
patterns. Because acculturation is linked
to cultural beliefs and attitudes, under-
standing level of acculturation can help
design health promotion programs and
materials.

While the importance of accultura-
tion is generally accepted among the sci-
entific community, consensus is limited
about factors that should be included in
instruments designed to measure it.
Some studies have attempted to con-
struct and validate acculturation scales
(Table 1), but dimensions included in
such scales have varied markedly, in-
cluding such items as language, socio-
economic status, and ethnic interaction.

Previous research on acculturation
has relied on various premises to con-
struct acculturation measures. A recent
premise is that acculturation is a mul-
tidimensional construct and cannot be
analyzed by a single question or set of
questions about one factor, such as ed-
ucation, age, sex, or fluency in Spanish
or English.13,14 A single question may
fail to distinguish important subgroups
in the immigrant population. English
language use alone may measure func-
tional integration but not the adoption
of new values.15 Birthplace or generation
status are unchanging factors and do not
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Because acculturation is

linked to cultural beliefs and

attitudes, understanding level

of acculturation can help

design health promotion

programs and materials.

Table 1. Characteristics of previous acculturation scales for Mexican Americans

Author Year Number of Items Description of Items

Olmedo E 1978 20 Nationality and language
Socioeconomic status
Potency ascribed to the concepts of ‘‘father’’ and ‘‘male’’

Cuellar I 1980 20 Language use and preference
Ethnic identification and classification
Cultural heritage and ethnic behaviors
Ethnic interaction

Ramirez M 1984 83 Demographic and linguistic characteristics
Socialization and educational history
Cultural participation

Deyo RA 1985 4 Language use, preference, ability, and first language
Burnam MA 1987 26 Language use and preference

Generation
Ethnic interaction

Hazuda H 1988 25 Childhood
Experience with English vs Spanish language (2 questions)
Adult
Proficiency in English (3 questions)
Pattern of English vs Spanish language usage (10 questions)
Value placed on preserving Mexican cultural origin (3 questions)
Attitude toward traditional family structure and sex-role organization (7 questions)

Marin G 1987 12 Language use
Ethnic social relations
Media

Marin G 1996 24 Language use
Linguistic proficiency
Electronic media

Cuellar I 1995 18 each (for two scales) Language use and preference
Ethnic identity and classification
Cultural heritage and ethnic behaviors
Ethnic interaction

fully measure the continuous process of
acculturation.15

Approaches to measuring accultura-
tion vary, but they typically rely on one
of three models that define acculturated
groups. The first, defined as the single-
continuum model, reflects replacing a
native custom with a mainstream prac-
tice, such as greeting an acquaintance

with a handshake rather than a kiss on
the cheek. The replacement is assumed
to be consistent across all traits. A sec-
ond model, known as the two-culture
matrix model, defines acculturation on
two independent axes, one representing
the traditional culture and a second rep-
resenting mainstream culture.5 The
model recognizes that an individual may
vary in adhering to and accepting the
two cultures: he may exhibit behaviors
characteristic of one culture, both cul-
tures, or neither culture. A third model,
the multidimensional model, recognizes
that accepting new cultural traits and
losing traditional traits vary.5 An indi-
vidual can gain new cultural values, be-
haviors, and customs, while retaining
other traditional customs and values.
For example, traits such as language may
be lost in one generation, while other
traits, such as religious affiliation or eth-

nic identification may persist through
multiple generations.

In a study of Mexican-origin Hispan-
ics, we assessed and validated a short ac-
culturation scale. The purpose of this
work was to construct a scale that would
be brief enough for large-scale studies of
people in population settings rather than
clinic settings. The scale was validated on
the basis of comparing single questions
and combinations of questions to the en-
tire eight-item scale. The goal was to find
an instrument that maintained the di-
mensions of the larger scale while mini-
mizing the number of questions.

METHODS

Setting
The Hispanic population in the

state of Washington is concentrated in
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Yakima County, where Hispanics con-
stitute 24% of the total population.16 In
the Yakima Valley, a region that includes
many small agricultural communities,
the percentage of Hispanics is estimated
at over 50%.17 This report is part of a
larger community intervention study
that measured acculturation to assess
cancer prevention attitudes, beliefs, and
screening practices.

Various characteristics of Mexican
immigration to the Yakima Valley make
it appropriate for research on accultur-
ation. First, unlike areas of the south-
western United States, Mexican settle-
ment in the Yakima Valley is a recent
phenomenon. Large-scale Mexican im-
migration to the valley began during
World War II, when the high demand
for agricultural labor led to the enact-
ment of the Bracero Program (1942–
1964), which brought more than
35,000 Mexican laborers to Washing-
ton.18 Since the Bracero Program ended
in 1964, immigrants (predominantly
from Mexico) have continued to come
to the valley to find employment or to
unite with family members and friends
who settled in the area.

Identifying the Sample
Sample selection and survey proce-

dures have been reported elsewhere.19

Briefly, the study population included
adults residing in any of the 20 com-
munities of Yakima Valley. We identified
Census blocks by using each communi-
ty’s geographic boundaries. Because we
wished to survey enough Hispanics to
make inferences to both Hispanic and
non-Hispanic White populations, the
design oversampled Hispanics. Census
data (1990) were used to calculate the
percentage of Hispanic residents within
each Census block. The Census blocks
were then arranged into three groups
(tertiles) in order of the percentage of
Hispanics. Approximately 160 house-
holds were drawn from each community;
50% of the sample came from the first
tertile (blocks with the highest percent-
age of Hispanics), 33% of sample house-

holds came from the second tertile
(blocks with the second-highest percent-
age of Hispanics), and 17% of sample
households came from the third tertile
(blocks with the lowest percentage of
Hispanics). The percentage of Hispanics
in each tertile varied by community:
0%–48% in the lowest percent-Hispanic
group, 1%–79.4% for the middle group,
and 24.6%–93.4% for the group with
the highest proportion of Hispanic resi-
dents. Address lists were purchased from
bulk mailing companies and overlaid on
Census block maps to identify house-
holds. In areas where information was in-
complete, project staff went to the com-
munity to clarify addresses.

In the six communities with fewer
than 160 housing units, all households
in the community were surveyed. With-
in each randomly selected household,
one adult was interviewed. Eligibility
criteria required respondents to be 18
years of age or older, have lived in the
household for at least the past week, and
be able to respond to questions. Where
two or more eligible adults lived in the
household, the first adult to have a
birthday after December 31 was selected
for the interview.

Survey Procedures
A number of steps were taken to

prepare residents for the face-to-face in-
terviews. English and Spanish advertise-
ments were played on the two most
popular radio stations in the valley. En-
glish and Spanish flyers were placed in
high-profile areas in the 20 communi-
ties. Letters introducing the study were
written in English and Spanish and de-
livered to each randomly selected house-
hold. Letters described the study and
gave potential respondents the oppor-
tunity to telephone the project office if
they had questions.

We used in-person interviewing be-
cause many households did not have
telephones, education level of the pop-
ulation was low, and many respondents
could not read well. Interviews were
conducted by 22 bilingual interviewers,

whose language proficiency was assessed
by asking them to read aloud a section
of the questionnaire in English and
Spanish. Three training sessions of six
hours each were conducted by bilingual
project staff. Training addressed strate-
gies for approaching households, meth-
ods for asking questions in a standard
manner, methods of editing question-
naires, and rules for documenting
household contacts and survey disposi-
tions. All interviewers were tested, and
only those with adequate language pro-
ficiency and demonstrated ability to se-
lect respondents and approach house-
holds were certified. Interviewing took
place between October 1, 1998 and Jan-
uary 31, 1999. Respondents who gave
verbal consent to participate were given
a small incentive. Prior to survey imple-
mentation, the survey and study proto-
col were reviewed and approved by the
institutional review board at the Fred
Hutchinson Cancer Research Center
(FHCRC).

Quality Control
To ensure the authenticity of survey

data, completed surveys were reviewed
by project staff. An additional 10% ran-
dom sample of completed surveys was
selected from each interviewer at regular
intervals during the interview process.
Participants from this group were re-
contacted and asked to verify that the
interviewer had interviewed the respon-
dent listed and that household rostering
information was authentic. If informa-
tion was incorrect and the contacted
person reported living in the home
when the survey was conducted, ques-
tionnaire data were assumed to be er-
roneous. If an interviewer was consis-
tently found to have problematic survey
data, all questionnaires and tracking
sheets linked to him were verified, and
the survey was readministered when
necessary. Three interviewers had prob-
lematic data; 46 (2.6%) surveys were
readministered.

Instrument
The interview instrument was a

100-item questionnaire that asked about
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acculturation, healthcare access, smok-
ing behavior, eating patterns, cancer
screening behavior, demographics, and
pesticide exposure. The interview gen-
erally took 45 minutes to complete and
was administered during a single house-
hold visit. The acculturation questions
are relevant for this study.

We chose not to use an existing ac-
culturation scale for various reasons.
First, with the exception of the scales
developed by Deyo et al and Marin et
al, previous scales were too lengthy to
be included in our instrument.20,21 We
chose not to use the scale developed by
Deyo et al because it included only
questions about language, and previous
research has suggested that acculturation
is multidimensional.22 While questions
in the scale developed by Marin et al
addressed multiple dimensions, some
questions were linked to socioeconomic
status; eg, questions about language of
television programs may assess the pres-
ence of cable television, rather than
viewing preferences.21 Second, existing
scales would require adaptation to in-
clude response categories appropriate for
respondents who belong to racial or eth-
nic groups other than Hispanic. Some
scales, such as the Acculturation Rating
Scale for Mexican Americans (ARSMA),
were developed for self-administration
and would have to be adapted for in-
terviewer administration.23 In a face-to-
face interview, the interviewer can estab-
lish trust with the respondent, which
enhances response rates.

In selecting acculturation questions
for our survey, we reviewed previous ac-
culturation scales. Of nine scales de-
signed for Mexican-American adults, all
included questions about language abil-
ity or preferred language use.9,20–27 Five
scales included questions about the eth-
nicity of one’s peers (ethnic interac-
tion),9,21–23,25 five scales included ques-
tions about preferences for Mexican
food, music, or television (cultural her-
itage).21–23,26,27 Some scales included so-
ciodemographic factors, such as place of
birth, place of growing up, and gener-
ation level.9,24,26

Items in the acculturation section of
our instrument were adapted from the
Acculturation Rating Scale for Mexican
Americans (ARSMA).23 The original
ARSMA contains 20 questions. The
scale differentiates five types of Mexican
Americans based on level of accultura-
tion: very Mexican, Mexican-oriented
bicultural, ‘‘true’’ biculturals, Anglo-ori-
ented biculturals, and very Anglicized.
The dimensions of the scale were lan-
guage familiarity and usage (‘‘What lan-
guage do you prefer?’’; ‘‘What language
do you speak?’’), ethnic identity and
classification (‘‘What ethnic identifica-
tion does [did] your mother use?’’;
‘‘What ethnic identification does [did]
your father use?’’; ‘‘How do you identify
yourself?’’; ‘‘Where were you born?’’),
cultural heritage and ethnic behaviors
(In which language, English or Spanish,
do you write better?’’; ‘‘In which lan-
guage, English or Spanish, do you read
better?’’; ‘‘Where were you raised?’’),
and ethnic interaction (‘‘What was the
ethnic origin of the friends and peers
you had as a child from age 6–18?’’;
‘‘What was the ethnic origin of the
friends and peers you had as a child up
to age 6?’’). The scale was designed to
provide reliable acculturation group as-
signments for both non-clinical and
clinic populations (such as psychotics
and schizophrenics).

We excluded questions that might
be considered sensitive (eg, ‘‘Have you
ever found it difficult to get a job or a
promotion because you are of Mexican
descent?’’).5 Sensitive questions were
thought to risk project acceptance and
might have resulted in low survey re-
sponse rates. Further, we excluded ques-
tions that we thought assessed general
competence (ie, ‘‘Who is the current
president of Mexico?’’; ‘‘Can you iden-
tify this picture [Benito Juarez]?’’5) or
that referred to ability to read or write
(‘‘Which language do you read better?’’;
‘‘Which language do you write bet-
ter?’’5) because previous studies in the
valley indicated that the population is
generally of low literacy.

The eight questions we selected
made up the first two dimensions in the
ARSMA (language familiarity and use
and ethnic interaction). Specifically, the
two questions asked about the respon-
dent’s language used most often: ‘‘What
language would you say you speak most
of the time?’’ (Spanish, English, other)
and ‘‘What language do you mostly
think in?’’ (mostly in Spanish, mostly in
English, about the same in English and
Spanish, mostly in another language,
about the same in English and the other
language). Three questions asked about
ethnic identity of the respondent and
his or her parents: ‘‘Of the following,
how do you most identify yourself?’’;
‘‘Of the following how does/did you
mother identify?’’; ‘‘Of the following,
how does/did your father identify?’’ Re-
sponse categories were Mexican, Chica-
no, Mexican American, Spanish Amer-
ican, Anglo American, American, and
other. A final set of questions asked
about birthplace: ‘‘Where were you
born?’’; ‘‘Where was your mother
born?’’; ‘‘Where was your father born?’’
Response categories for these questions
were Mexico, the United States, and
other. The questions we chose are the
same as those used in the Hispanic
Health and Nutrition Examination Sur-
vey (HHANES) to measure accultura-
tion level.28 Questions were adapted by
project staff to allow response categories
appropriate for non-Hispanic respon-
dents. Thus, our analysis can be consid-
ered a validation for an abbreviated (and
slightly modified) version of the original
ARSMA scale.

Analysis
Important response categories were

identified for the eight variables used to
determine acculturation. We excluded re-
sponses labeled ‘‘Don’t know’’ and ‘‘Re-
fused’’ or those which had any variation
of ‘‘Other’’ (‘‘Other,’’ ‘‘Mostly in another
language,’’ ‘‘About the same in English
and the other language’’) as part of the
response. Of the eight variables we used
to form an acculturation scale, the re-
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sponse categories were ordered from low
to high acculturation; responses of speak-
ing and thinking in Spanish, identifying
as Mexican, and being born in Mexico
represented the lowest acculturation re-
sponse. Principal component analysis
(PCA) was used to assess the internal va-
lidity of our instrument. Principal com-
ponent analysis forms linear combina-
tions of the variables to partition the to-
tal variance in a set of variables into in-
dependent components. The first
principal component is the combination
of variables that accounts for the greatest
amount of overall variation. The second
principal component is the combination
of variables that is uncorrelated with the
first principal component and accounts
for the second largest share of the total
variance. Later principal components
contribute less to the explanation of the
total variance. The analysis has as many
principal components as variables. To en-
sure equal weighting among principal
components, variables are standardized
so that those with a high number of re-
sponse categories are given a weight pro-
portionate to variables with few response
categories.

Many previous studies have used fac-
tor analysis to identify items that explain
portions of the variance in acculturation
assignments.9,21,23 One scale relied on
PCA. We chose to use principal com-
ponent methods because the low number
of questions included in our instrument
would render the assessment of factors
difficult. Nevertheless, PCA is typically
the first step in factor analysis. When fac-
tor analysis is performed, the eigenvec-
tors generated during the PCA step are
rotated to achieve factor scores. If only
one dimension exists, no rotation is re-
quired. Hence, our PCA may be consid-
ered as a factor analysis if there is a single
eigenvector that accounts for most of the
variance in the data. We keep only the
principal components that have an eigen-
value $1.00, which means that each
principal component retained must ac-
count for at least as much variance as any
one single variable in the set of accultur-

ation questions. We did not consider us-
ing structural equation modeling since
no previous acculturation scale known to
these authors relied on structural equa-
tion modeling, and our analyses had a
low number of variables.

We conducted three tests of internal
validity with principal components.
First, we examined the proportion of to-
tal variance explained by the retained
principal components. A dominant first
principal component that accounts for
most of the variance in the set of ac-
culturation questions indicates high in-
ternal validity. Second, we examined the
eigenvectors. Eigenvector values indicate
the relative importance of each item to
the total variance. Finally, we examined
the correlation of the first principal
component for various subsets of the ac-
culturation measures with the first prin-
cipal component for the entire set of
measures. These correlations indicate re-
dundancy among the set of accultura-
tion questions, as well as internal valid-
ity. In order to determine the contri-
bution of specific acculturation items to
the overall model, we calculated Pearson
correlation coefficients comparing the
PCA value of individual questions or
sets of questions to the PCA value for
the full eight-item scale.

Principal component values are only
indirectly useful for assigning accultur-
ation levels. A range of principal com-
ponent scores may represent Hispanics
who have the same broad acculturation
level. That is, Hispanics of any specific
acculturation level may have principal
component scores following an accul-
turation level specific mean and vari-
ance. We used normal distribution finite
mixture models to determine the num-
ber of levels of acculturation and to as-
sign individuals into broad accultura-
tion levels.29 The finite mixture model
finds level-specific means and variances
that maximize the likelihood for the ob-
served distribution of first principal
component scores.

For 38 observations, one or more ac-
culturation questions were marked on

the questionnaire as ‘‘other’’ or ‘‘miss-
ing.’’ In order to assign an acculturation
level for these observations, values for
missing variables were assigned the most
common value among Mexican Ameri-
cans with the matching responses to
non-‘‘missing’’ and non-‘‘other’’ accul-
turation questions.

To assess the external validity of our
instrument, the first principal compo-
nents from the four- and eight-item anal-
yses were assigned as acculturation scores.
We then calculated Pearson correlation
coefficients for the acculturation scores
with individual demographic character-
istics. The characteristics included gender
(male, female), number of years of edu-
cation completed (no school completed,
4th grade or less, 5th–8th grade, 9th
grade, 10th grade, 11th grade, 12th
grade no diploma, high school gradua-
tion or GED, some college but no de-
gree, Associate’s degree in college, Bach-
elor’s degree, Master’s degree, Doctoral
degree [MD, PhD, JD]), annual house-
hold income (#$5000, $5001–$10,000,
$10,001–$15,000, $15,001–$25,000,
$25,001–$35,000, $35,001–$50,000,
.$50,000), and years of residence in the
Yakima Valley. In addition to the raw
correlations of each variable with the ac-
culturation scores, correlations were cal-
culated partialling other demographic
characteristics.

In order to assess differences among
individuals in the high and low accul-
turation groups using the four-item
scale, frequencies of demographic char-
acteristics were calculated. The charac-
teristics included age (18–24, 25–34,
35–49, 501), education, household in-
come, gender, years of residence in the
Yakima Valley, occupation (unem-
ployed; agricultural, warehouse; service,
technical, retail; administration, man-
agement; professional; retired; student),
marital status (married, living as mar-
ried; widowed; divorced, separated; nev-
er married), and whether the respondent
lives year round in the Yakima Valley
(yes, no).
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Table 2. Eigenvector values for eight-
item acculturation scale

Acculturation Items Eigenvector

Question 1: Language spoken
Question 2: Language thought
Question 3: Ethnic identity (self)
Question 4: Ethnic identity

(mother)

0.35
0.36
0.33

0.35
Question 5: Ethnic identity

(father)
Question 6: Birthplace (self)
Question 7: Birthplace (mother)
Question 8: Birthplace (father)

0.34
0.38
0.37
0.35

Table 3. Correlation of individual items and sets of items with full 8-item scale

Acculturation Items R*

Q1: Language spoken
Q6: Birthplace (self)
Q1: Language spoken, Q2: Language thought, Q3: Ethnic identity (self)
Q1: Language spoken, Q2: Language thought, Q3: Ethnic identity (self), Q6: Birthplace (self)
Q1: Language spoken, Q2: Language thought, Q3: Ethnic identity (self), Q4: Ethnic identity (mother), Q5: Ethnic identity (father)

0.79
0.86
0.92
0.94
0.97

Q1: Language spoken, Q2: Language thought, Q6: Birthplace (self), Q7: Birthplace (mother), Q8: Birthplace (father)
Q1: Language spoken, Q2: Language thought, Q3: Ethnic identity (self), Q6: Birthplace (self), Q4: Ethnic identity (mother), Q5: Ethnic

identity (father)

0.96
0.99

Q1: Language spoken, Q2: Language thought, Q3: Ethnic identity (self), Q6: Birthplace (self), Q7: Birthplace (mother), Q8: Birthplace
(father)

0.98

Q1: Language spoken, Q2: Language thought, Q3: Ethnic identity (self), Q6: Birthplace (self), Q4: Ethnic identity (mother), Q5: Ethnic
identity (father), Q7: Birthplace (mother), Q8: Birthplace (father)

1.00

Q 5 question.
* Pearson correlation coefficient.

RESULTS

From a sample of 2,862 addresses,
2,345 households were approached for
the study. The remaining addresses were
vacant buildings (190), organizations
(eg, schools, churches, fire stations)
(162), nonexistent dwellings (109), and
businesses (56). Interviews were com-
pleted by 1,795 individuals. There was
no answer after five or more visits in
186 households, which yielded a con-
servative response rate of 76.5. The re-
sponse rate of the known eligible house-
holds (N52,159) was 83.1%. Of the re-
spondents, 735 (41%) were Hispanic.
Other respondents identified themselves
as non-Hispanic White (N5954), Af-
rican American (N56), Asian American
/ Pacific Islander (N59), American In-
dian (N579), other (N55), or values

were missing (N57). Data from 735
Mexican Americans, constituting 40.4%
of the total sample, were used in these
analyses.

Of Mexican-American respondents,
66.5% completed the interview in
Spanish. A large percentage of Mexican-
American respondents reported Mexico
as their birthplace (63.8%). An addi-
tional 18.5% of Mexican Americans re-
ported being born in the United States
and having at least one parent born in
Mexico. The mean age of the Mexican-
American respondents was 39 years,
whereas the mean age of the non-Mex-
ican-American White respondents was
52 years. Fifty-four percent of Mexican-
American respondents had completed 8
or fewer years of education; 74% of
non-Mexican-American Whites had
completed 12 or more years of educa-
tion. Eighty percent of Mexican Amer-
icans earned a household income
,$25,000; 54% of non-Mexican-
American Whites earned $$25,000.

The eigenvalues for complete eight-
item scale show that a high proportion
of the variance is accounted for by the
first principal component (data not
shown). Component 1 accounts for
66% of the variance in the total model
and has an eigenvalue of 5.24. Com-
ponent 2 accounts for 10% of the var-
iance, but has an eigenvalue ,1.00.
Only the first component is therefore
considered meaningful.

Each question in the scale explains
an approximately equal proportion of
the variance in the first principal com-
ponent (Table 2). The value of the
Cronbach’s alpha for the eight items is
0.92 and does not increase with the re-
moval of any item, which indicates that
a single scale is being measured. Squared
eigenvector values are interpretable as
the percent of the variation in the prin-
cipal component that is attributable to
each item. Overall, items range from ex-
plaining 11% of the variance (ethnic
identity [self]) to 14% of the variance
(birthplace [self]).

Correlations of individual and com-
bined acculturation items to the full
model showed a trend of higher corre-
lation for combinations of greater num-
bers of items (Table 3).Language spoken
most of the time, by itself, explained
62.4% of the variance of the full model,
whereas birthplace, by itself, accounted
for 74% of the variance. Only slight in-
creases in correlation values were ob-
served beyond a four-item model that
included language spoken most of the
time, language thought, respondent’s
ethnic identity, and respondent’s birth-
place. From this analysis, a scale con-
taining four items (Q1: language spo-
ken, Q2: language thought, Q3: ethnic
identity [self], and Q6: birthplace
[self]), accounted for only slightly lower
amount of variability than the full mod-
el (0.94 vs 1.00).
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Table 4. Correlation of acculturation level group assignments using the four-item
and eight-time scales*

Four-Item Scale

Eight-Item Scale

Level 1 (low)
N (%)

Level 2
N (%)

Level 3
N (%)

Level 4 (high)
N (%)

Level 1 (low)
Level 2
Level 3
Level 4 (high)

391 (53.20)
0
0
0

4 (0.54)
55 (7.48)
6 (0.82)

0

2 (0.27)
2 (0.27)

50 (6.80)
20 (2.72)

0
1 (0.14)

17 (2.31)
187 (25.44)

* Kappa 5 .89; weighted kappa 5 .95.

Table 5. Pearson correlation coefficients of acculturation with demographic characteristics

Characteristic

Four-Item Scale

R Adjusted R

Eight-Item Scale

R Adjusted R

Gender*
Years of school completed†
Annual household income‡
Length of residence in Yakima Valley (years)§

0.11
0.62
0.28
0.39

0.15
0.56
0.05
0.38

0.12
0.59
0.28
0.35

0.17
0.53
0.07
0.33

* Adjusted for years of school completed (no school completed, 4th grade or less, 5th–8th grade, 9th grade, 10th grade, 11th grade, 12th grade no diploma, high school
graduation or GED, some college but no degree, Associate’s degree in college, Bachelor’s degree, Master’s degree, Doctoral degree [MD, PhD, JD]), annual household income
(#$5000, $5001–$10,000, $10,001–$15,000, $15,001–$25,000, $25,001–$35,000, $35,001–$50,000, .$50,000), and length of residence in the Yakima Valley (number
of years).

† Adjusted for gender, annual household income, and length of residence in the Yakima Valley.
‡ Adjusted for gender, years of school completed, and length of residence in the Yakima Valley.
§ Adjusted for gender, years of school completed, and annual household income.

When we examined individual ac-
culturation level group assignments by
using the four- and eight-item scales, we
found a high correlation between the
full and reduced scale (Kappa5.89) (Ta-
ble 4). Using a mixture distribution
analysis of the first principal compo-
nent, we identified four levels of accul-
turation.29 A total of 391 study partici-
pants were assigned the lowest level of
acculturation when the eight- and four-
item scales were used. Similarly, both
the full and reduced scale classified 187
participants in the highest level of ac-
culturation. Fifty-five participants were
classified as the second level of accultur-
ation on both the four- and eight-item
scales; 50 were assigned the third level
of acculturation using both scales. The
remaining 52 participants were assigned
differing acculturation levels by using
the four- and eight-item scales.

Pearson correlation coefficients for
the relationship between individual ac-
culturation scores and demographic

characteristics varied by characteristic
(Table 5). Among the demographic
characteristics tested, the highest coeffi-
cient was reported for years of school
completed, and the coefficient remained
high after adjustment for gender, annual
household income, and length of resi-
dence in the Yakima Valley. A substan-
tial reduction in the correlation coeffi-
cient was noted for annual household
income after adjustment for gender,
years of school completed, and length of
residence in the Yakima Valley. Coeffi-
cients were similar for the four-item
scale as for the eight-item scale.

When we grouped individuals who
were assigned the two lowest levels of
acculturation and those that were as-
signed the two highest levels of accul-
turation, we observed notable differ-
ences in demographic characteristics be-
tween the two combined groups (data
not shown). Specifically, we found that
Mexican Americans assigned a low level
of acculturation were younger, had com-

pleted fewer years of education, had a
lower annual household income, and
were more likely to report working in
agriculture or in a warehouse than Mex-
ican Americans assigned to a high level
of acculturation.

DISCUSSION

The findings of our study suggest
that the abbreviated four-item scale has
nearly as high an internal validity as the
original eight items. Internal validity of
our four-item scale was demonstrated by
a dominant first principal component
that was found to account for 66% of
the model variance, the relative equal
importance of each scale item to the to-
tal model variance, and by the high cor-
relation of the principal components for
subsets of acculturation measures to the
principal component of the entire set of
measures. External validity was demon-
strated by high Pearson correlation co-
efficients for demographic characteris-
tics.

The distribution of acculturation
level group assignments using the four-
and eight-item scales suggests that ac-
culturation measures that assess lan-
guage used for speaking, language used
for thinking, ethnic identification (of
self ), and birthplace (of self ) produce
similar group assignments as accultura-
tion scales that also assess self-identifi-
cation (of parents) and birthplace (of
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parents). The strong correlation be-
tween acculturation level assignments
based on the four-item scale and those
based on the original eight items is fur-
ther supported by the high kappa value
(.89).

Factor analysis performed on the
original ARSMA scale showed that four
factors accounted for total model vari-
ance.23 The first factor, ‘‘language fa-
miliarity and usage,’’ accounted for
64.6% of the total variance in accultur-
ation scores, ‘‘ethnic identity and gen-
eration’’ accounted for 18.9%, ‘‘cultural
heritage’’ accounted for 11.4%, and
‘‘ethnic interaction’’ accounted for
5.2%. We found a similar distribution
of variance in our study sample. Thus,
factors that accounted for the largest
share of the variance in the original
ARSMA were included in our short
scale.

The portion of the variance that is
explained by each of our scale questions
was consistent with that reported by
Cuellar et al.23 While the language fac-
tor accounted for nearly 65% of the
overall difference in acculturation scores
(the model variance) in the ARSMA
scale, it accounted for 45% of the model
variance in analysis performed by Mont-
gomery and Orozco on the original
ARSMA scale. Deyo et al reported that
90% of second-generation Mexican
Americans had a working knowledge of
English, whereas only 40% of first-gen-
eration Mexican Americans had this
knowledge.20 Language preference and
use was found to account for 74% of
the larger factor labeled Ethnic Loyalty
in a study conducted by Padilla et al.5

Marin et al reported that the language-
based factor accounted for about 55%
of the total variance in their scale.21 Ol-
medo et al found that language account-
ed for 40% of the total model vari-
ance.24 Similarly, we found that lan-
guage spoken most of the time was the
first principal component and account-
ed for .62% of the overall variance.

The importance of language in ac-
culturation instruments is likely related

to two factors. The first is that changes
in language appear to occur more quick-
ly than changes in other acculturation
components. Hazuda et al reported that
a greater percentage of Mexican Amer-
icans were highly acculturated on adult
language dimensions than on dimen-
sions involving attitudes or values. Var-
ious other studies have reported21,25 that
language change can occur indepen-
dently of changes in values, attitudes,
and beliefs. The second factor is that
language proficiency is likely to be pos-
itively correlated with demographic fac-
tors that may allow greater contact with
mainstream society, such as education,
income, and occupation. Thus, the abil-
ity to speak English may result in greater
opportunities for employment and ac-
cess to health and social services.

Because of the importance of lan-
guage in acculturation, Deyo et al sug-
gested that a language-based accultura-
tion scale may be useful in studying
clinical phenomena, such as doctor-pa-
tient interactions and patient compli-
ance.20 Other authors, however, have
discouraged the use of language prefer-
ence as a proxy for acculturation status
in assessing cancer screening behavior
because of the strong association of lan-
guage use and ability with healthcare ac-
cess or because it measures access to
care, rather than changes in cultural val-
ues.30 Hispanics who speak English are
reported to have greater access to health-
care services and will score high on lan-
guage-only acculturation scales. Thus,
the strong association between health-
care access and acculturation may ob-
scure the independent effects of these
factors on a given health outcome.

Acculturation assignments based on
the four-item scale were correlated with
certain sociodemographic characteris-
tics, which is consistent with previous
studies. Various studies have assessed the
relationship between acculturation and
level of education. All of the studies
have reported higher acculturation
scores for greater number of years of ed-
ucation completed.20,24 Deyo et al, for

example, reported a trend of increasing
mean years of education with increasing
language score category, beginning with
an average of 3.7 years associated with
the lowest language score up to 13.3
years for the highest language score (of
four ordered scores).20 Olmedo and Pa-
dilla also reported an increasing level of
education associated with increasing
quartile of acculturation.24

Previous studies have also reported a
high correlation of acculturation with
annual household income. Deyo et al
reported an increasing trend for higher
levels of income associated with higher
language scores, beginning with a mean
of US$7,800 for those in the group
with the lowest language score and
US$12,500 for the group with the high-
est language score.20 We found that cor-
relation diminished when other demo-
graphic factors were adjusted. This re-
sult is likely because of the high corre-
lation between years of school
completed and annual household in-
come, and the greater precision with
which education was recorded (greater
number of available response catego-
ries). Further, a greater percentage of re-
spondents reported their level of edu-
cation than household income. Despite
difficulties inherent in documenting ed-
ucation among immigrant populations
(whose members may have completed
years of education in other countries),
education is nevertheless likely to be
more accurately reported than income.

Because of the strong correlation of
acculturation level with years of educa-
tion completed and with annual house-
hold income, some authors have sug-
gested that for certain health behaviors,
it is important to distinguish socioeco-
nomic status and education level from
acculturation level.30–32 The rationale is
that many previous scales have relied
heavily on language use alone as a sur-
rogate measure for acculturation, which
may simply measure the effects of edu-
cation and socioeconomic status on as-
sociated behaviors.30 Nevertheless, edu-
cation by itself, may not distinguish cer-
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Understanding and

characterizing the process of

cultural change is essential to

the conduct of culturally

relevant health intervention

in the Hispanic community.

tain subgroups, since contact with
mainstream culture can occur in occu-
pational or other settings.

The relationship between gender
and level of acculturation also has been
examined in a limited number of pre-
vious studies. Burnam et al and Szapo-
cznick et al reported a higher mean ac-
culturation score for men than for
women and suggested that the differ-
ence may be a result of greater employ-
ment and educational opportunities
available for males.9 Marin et al found
no significant differences in accultura-
tion scores between males and females.21

This finding was consistent with the
work of Montgomery and Orozco.33

Our observation of slightly higher ac-
culturation score for females is inconsis-
tent with previous findings and may be
related to the high number of unmar-
ried foreign-born males who are drawn
to the valley to find work in agriculture,
which suggests more generally that the
findings may depend on specific char-
acteristics of the Hispanic population.

Our scale minimizes important lim-
itations of previously developed scales.
Most previous instruments are lengthy
and produce high respondent burden.
Five of the acculturation scales reviewed
contain 20 or more questions. 9,23–26 The
extra burden may be particularly prob-
lematic in studies that require long
questionnaires to assess other complex
constructs or many variables. Shorter
adaptations of these scales have been
used widely in health research among
Hispanics.12,28 Typically, however, the
psychometric qualities of these versions
are unknown. Some previous scales re-
quire psychological judgments or in-
clude questions that are potentially
threatening.

Other studies, with the exception of
scales developed by Padilla,5 Deyo20

(language-only scale), and Burnam,9

have relied on study participants who
are college or university students or are
convenience sampled. College and uni-
versity students may display limited
ranges of acculturation dimensions;

most speak English as a requirement of
admissions, and may represent the up-
per range of socioeconomic status. Con-
venience sampling may exclude partici-
pants who are less acculturated (as they
may be less familiar with research stud-
ies and may more likely be illiterate).
Testing the reliability of a scale is im-
portant in populations that vary in age,
socioeconomic status, education, and
cultural experiences. This study sample
largely comprised Hispanics who origi-
nated from Mexico and were from the
same Hispanic population subgroup.
Further, data were collected by using
random sampling techniques at the
population level.

Some limitations of this study also
should be considered. The relatively low
number of survey questions related to
acculturation limited our ability to com-
pare our questions with previous scales
or to evaluate certain acculturation con-
structs. Constructs that assess adherence
to traditional Mexican family values, for
example, were omitted from our scale,
even though they have been document-
ed in previous research as important in
predicting use of cancer screening ser-
vices.30 Questions chosen for our study,
by and large, arguably fail to assess fac-
tors related to one’s interest or willing-
ness to adopt mainstream customs. Pa-
dilla argues that the freedom of choice
in acculturation is often overlooked in
acculturation research.5 Factors such as
personal preference for one cultural ori-
entation over the other (ethnic loyalty),
as demonstrated by the choice of ethnic
identification and the ethnic identity of
friends and cultural awareness, may bet-
ter tap the individual motivation to
adopt customs and values.

Another limitation is the inability of
our instrument to assess acculturation in
subgroups of Hispanics other than Mex-
ican Americans. In particular, our ques-
tion about ethnic identity is tailored
specifically to the Mexican-American
population. Further, the use of different
terminology in different geographic re-
gions to define ‘‘Hispanics’’ may limit
assessments of Hispanics in other areas.

Another potential limitation of our
study is that the two-culture matrix
model cannot be evaluated with our
data. Such a model has been developed
and tested by Cuellar et al and was pub-
lished in 1995.22 It measures Mexican
and Anglo orientation by using two in-
dependent axes and assesses four modes
of acculturation: integration, assimila-
tion, separation, and marginalization.
The model defines biculturals who score
high on orientation toward Hispanic
culture and toward mainstream culture.
Similarly, the model defines persons
who score low on orientation toward
each culture. Thus, the model is based
on the assumption that gaining and los-
ing traits from one culture is unrelated
to gaining or losing traits from another
culture. Some authors, however, argue
that this assessment method is con-
founded by general competency and so-
cial involvement. Others argue that the
scale is lengthy and produces a high re-
spondent burden and that there are sta-
tistical limitations to using four catego-
ries to define acculturation level. Thus,
in order to describe the general process
of acculturation in a population, the
matrix model offers various advantages.
However, when only a crude assessment
of acculturation is needed, complex sta-
tistical analysis of other variables that
may be related to acculturation is re-
quired, or where instrument length may
reduce response rates, a shorter scale,
such as ours, may be advantageous.
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CONCLUSION

Various studies have shown that cul-
tural factors play an important role in
health decisions. Understanding and
characterizing the process of cultural
change is essential to the conduct of cul-
turally relevant health intervention in
the Hispanic community. Knowledge of
the differences between groups is
thought to be important for the design
and implementation of health interven-
tions in this population.31,34 Future
studies should compare this scale with
other multidimensional scales and
should evaluate this scale on popula-
tions in other geographic areas.
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