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OBJECTIVE: To determine the association between ac-
culturation, immigration, and prevalence of depression in
older Mexican Americans.

DESIGN: Cross-sectional analysis from a cohort study.

SETTING: Urban and rural counties of the Central Val-
ley of Northern California.

PARTICIPANTS: One thousand seven hundred and eighty-
nine Latinos recruited from a population-based sample
(85% Mexican Americans) with a mean age of 70.6 (range
60-100; standard deviation (SD) = 7.13); 58.2% were

women.

MEASUREMENTS: Depressive symptoms were assessed
with the Center for Epidemiologic Studies—Depression
scale (CES-D). Acculturation was measured with the Ac-
culturation Rating Scale for Mexican Americans—II. Psy-
chosocial, behavioral, and medical histories were also ob-
tained.

RESULTS: The prevalence of depression (CES-D = 16)
was 25.4%. Women were at greater risk (32.0%) than
men (16.3%; male/female odds ratio (OR) = 2.43, 95%
confidence interval (CI) = 1.90-3.09). The prevalence of
depression was higher among immigrants (30.4%, OR =
1.70, 95% CI = 1.36-2.13), bicultural participants (24.2%,
OR = 1.66, 95% CI = 1.24-2.24), and less-acculturated
participants (36.1%, OR = 2.95, 95% CI = 2.22-3.93)
compared with U.S.-born (20.5%) and more-acculturated
groups (16.1%). When adjustments for education, income,
psychosocial, behavioral, and health-problem factors were
made, the least-acculturated participants were at signifi-
cantly higher risk of depression than highly acculturated
Mexican Americans (OR = 1.56, 95% CI = 1.06-2.31).
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CONCLUSIONS: These findings are consistent with pre-
viously reported estimates of a higher prevalence of de-
pression for older Mexican Americans than non-Hispanic
Caucasians and African Americans and are the first to re-
port the prevalence and risk of depression for older U.S.-
born and immigrant Mexican Americans. The high preva-
lence of depression of the least acculturated group may be
related to cultural barriers encountered by immigrants and
less-acculturated older Mexican Americans and to poorer
health status. J] Am Geriatr Soc 49:948-953, 2001.
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Hispanic Americans are projected to become the larg-
est ethnic minority group in the United States by
2005, with two-thirds being of Mexican decent.>? Mexi-
can Americans are a culturally and ethnically diverse
group. However, little is known about how these varia-
tions relate to the mental heath of older Mexican Ameri-
cans. The largest and most recent study is the Hispanic
Established Populations for Epidemiologic Studies of the
Elderly (H-EPESE), which reported an overall prevalence
of depression (a score of 16 or more) on the Center for
Epidemiologic Studies-Depression?® (CES-D) scale of 25.6%.*
This is higher than other prevalence reports of depression
in older non-Hispanic Caucasians and African Americans
using the CES-D, which ranged from 9-16.9%.57 Three
previous studies of older Mexican Americans have reported
prevalence estimates of 13.2%, 20%, and 30%.5'° Thus,
there are inconsistent estimates of the prevalence of de-
pression among older Mexican Americans. In addition, lit-
tle is known about how cultural differences in older Mexi-
can Americans, as a group, affect depression.

Through U.S. westward expansion and more recently
through immigration, acculturation from Mexican- to An-
glo-oriented language and cultural practices has formed an
important aspect of the social experience of many Mexi-
can Americans. Changes in life style associated with accul-
turation have been related to increases in the risk of obe-
sity,'! diabetes mellitus,’? and cardiovascular disease.!?
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Studies examining the association between acculturation
and the risk of depression in Mexican Americans have uti-
lized differing definitions and measures of acculturation
and have had conflicting results." In comparison with
U.S.-born Mexican Americans, Black et al.* reported that
immigrant women in H-EPESE were at significantly
greater risk for depression, whereas being an immigrant
male imparted a protective effect. Krause et al.'> examined
English language use as a measure of acculturation and
found that older Mexican Americans who used more En-
glish were at lower risk for depression. Results from the
Hispanic Health and Nutrition Examination Survey re-
ported opposite findings, in which less-acculturated, immi-
grant Mexican Americans were at a reduced risk of de-
pression. However, that sample had a combined sample of
younger and older adults.® Therefore, disagreement re-
mains in risk estimates of depression for acculturation and
immigration subgroups of older Mexican Americans.

The purpose of this study was to estimate the preva-
lence and risk of depression in acculturation and immigra-
tion history subgroups of older Mexican Americans and de-
termine which psychosocial, behavioral, and health factors
are associated with depression. It was expected that the
Mexican-oriented group, which may encounter more
cultural and language barriers than bicultural and An-
glo-oriented groups, would have a higher prevalence of
depression. The results presented here are based on cross-
sectional analyses from the baseline data of the Sacra-
mento Area Latino Study on Aging (SALSA), a popula-
tion-based prospective study of the health of Latinos age
60 and older.

METHODS
Participants

Participants in this study were recruited as part of the
SALSA. The Institutional Review Board of the University
of California, Davis reviewed and approved SALSA.
SALSA recruitment targeted older Latinos residing within
the Census tracts of Sacramento, Yolo, Sutter, Solano, San
Joaquin, and Placer Counties with proportional densities
of Latinos greater than 10% based on updated 1990 U.S.
Census information.'® The recruitment method was de-
signed to enumerate all Latino households within these
tracts. Participants were eligible for SALSA if (1) they self-
identified as being of Hispanic or Latino ancestry (parents
or grandparents), (2) were over the age of 60, and (3) En-
glish, Spanish, or both were their primary languages. One
thousand seven hundred and eighty-nine were recruited
from March 1998 through June 1999, with an 82.2% re-
sponse rate. Bilingual/bicultural technicians conducted the
survey interviews in participant’s homes to obtain demo-
graphic, health, and functional status information. Survey
instruments were translated from English to Spanish and
then back-translated to English to ensure the accuracy of
the translations. However, some instruments were already
available in Spanish (e.g., Acculturation Ratings Scale for
Mexican Americans-II) and had been field-tested. Bilin-
gual participants selected the language with which they
felt most comfortable for survey administration. Partici-
pants were interviewed and also had a brief clinical assess-
ment for anthropometry, blood pressure, and a blood draw.

Measures

The CES-D was administered to all SALSA participants.
The CES-D has been widely used in research as a measure
of depressive symptoms in geriatric populations!”-'® and
older Latinos,2>?' and it consists of 20 four-point Likert-
type questions with a total score range of 0 to 60. The
CES-D was dichotomized using a standard cutoff score of
16 or greater to classify individuals with elevated depres-
sive symptoms.> ARSMA-II was modified for use with
older Latinos to measure their level of acculturation. The
Geriatric Acculturation Ratings Scale for Mexican Ameri-
cans (G-ARSMA) consisted of 19 items and assessed En-
glish and Spanish language and media use, childhood and
current friendships, contact with Latin America, and di-
etary practices. The scoring procedures were similar to
those recommended by Cuellar et al.?2 The total score was
then categorized into tertiles with the lowest tertile repre-
senting the least acculturated (Mexican-oriented), the mid-
dle tertile representing bicultural participants, and the top
tertile representing Anglo-oriented participants.

Sociodemographic variables included participants’ age,
education, gender, marital status, place of birth, monthly
income level, and current living arrangements. Health be-
haviors that could potentially be associated with depres-
sive symptoms included physical activity, smoking status
(never smoked, former and current smoker), and alcohol
use. A physical activity score was assessed by asking par-
ticipants the number of hours per week they engaged in
activities such as walking, standing, gardening, and light
and heavy household chores.?*?* This measure was divided
into tertiles of physical activity ranging from less to highly
active. Alcohol use groups were defined as nondrinkers,
moderate drinkers (1 to 3 drinks per sitting), and heavy
drinkers (4 or more). Medical history and functional sta-
tus information was based on participants’ self-report.
The Katz activities of daily living (ADL) scale?® was used
to measure grooming, toileting, and other basic activities.
Consistent with approach used by H-EPESE, individuals
requiring assistance for any of these basics activities were
grouped as impaired.* Arthritis was defined by the number
of areas of affected joints (hands, shoulders, and knees)
and ranged from 0 to 3. Self-reported medical diagnoses of
diabetes mellitus, hypertension, heart disease, stroke, and
cancer were categorized according to the presence or ab-
sence of the disorder.

Statistical Approach

The sum of CES-D scores was positively skewed, leptokur-
totic, and significantly non-normally distributed, (Kolmo-
gorov-Smirnov Z = 7.04, P < .001), with the majority of
scores (74.6%) lower than the 16-point cutoff. The preva-
lence of depression was calculated for age groups by gender,
categorical education, marital status, birthplace, accultura-
tion category, and income. Logistic regression analyses were
used to examine the association between the CES-D scores
and acculturation, immigration history, psychosocial, behav-
ioral, and health variables. For categorical measures, indi-
cator variables were used. For each risk factor, a univari-
ate model was tested first. Variables that were statistically
significant in the univariate analyses (P = .05) were re-
tained in subsequent multivariate models. To determine the
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relationship between birthplace, acculturation, and depres-
sion, birthplace and acculturation were simultaneously en-
tered into a logistic regression model. A series of multivari-
ate logistic regression models were used to examine the
association between psychosocial, behavioral, and health
predictor variables and depression. All models included
age and gender. Model 1 assessed the association between
acculturation and depression. Models 2, 3, and 4 exam-
ined the independent and simultaneous effects of educa-
tion and monthly income on the relationship between
acculturation and depression. Marital status, living ar-
rangements, physical activity, and alcohol consumption
were statistically significant in the univariate models and
were included in Model § to assess them as confounders of
the association between acculturation and depression. Fi-
nally, chronic health problems (ADL impairment, arthri-
tis, diabetes mellitus, hypertension, heart disease, stroke,
and cancer) were included in Model 6 to assess them as
confounders of the association between acculturation and
depression.

RESULTS

Demographic characteristics of SALSA participants are
presented in Table 1. Of the 1,789 SALSA participants,
1,663 had complete data available for this study. The

number of depressed cases in the complete and missing
data groups were not significantly different (x> = 5.22, P =
.16). The SALSA sample was equally distributed between
U.S.-born participants (48.9%) and immigrants (51.1%);
the majority of the immigrant sample was born in Mexico
(89.0%).

The results of the univariate logistic regression analy-
ses are shown in Table 2 for the overall sample and for
U.S.-born and immigrant groups. Older age (80+), lower
levels of education, female gender, unmarried status, and
low monthly income were associated with significantly in-
creased risks of depression. Bicultural and Mexican-ori-
ented participants had a higher risk of depression than An-
glo-oriented participants. Among U.S.-born participants,
the risk of depression for either bicultural or Mexican-ori-
ented was notably higher than for Anglo-oriented partici-
pants. Among immigrants, Mexican-oriented participants
were more depressed but bicultural participants were not
significantly more depressed compared with Anglo-ori-
ented participants.

Acculturation and immigration were strongly associ-
ated. Table 3 presents acculturation by birthplace. The ma-
jority of SALSA participants born elsewhere were from
Central America (67%), followed by South America (20%),
with the remainder being from Caribbean countries. There

Table 1. Sacramento Area Latino Study on Aging (SALSA) Social, Cultural, and Health-Related Characteristics and their
Relationships with the Prevalence of Depression (Center for Epidemiologic Studies—Depression Score? = 16)

Total U.S.-Born Immigrant
N % Prevalence (%) N Prevalence (%) N Prevalence (%)
Total 1,663 100.0 254
Age groups
60-69 835 50.2 23.5 425 18.4 410 28.8
70-79 662 39.8 25.8 348 21.8 314 30.3
80+ 166 10.0 33.7 58 27.6 108 37.0
Education years
12+ 499 30.0 13.4 382 11.5 117 19.7
4-11 644 38.7 25.3 331 25.1 313 25.6
0-3 520 31.3 37.1 118 36.4 402 37.3
Gender
Male 695 41.8 16.3 360 13.1 335 19.7
Female 968 58.2 32.0 471 26.1 497 37.6
Marital status
Married/cohabitating 989 59.5 21.9 492 17.3 497 26.6
Single/divorced/separated 273 16.4 28.2 156 26.3 117 30.8
Widowed 401 241 32.2 183 24.0 218 39.0
Birthplace
U.S.-born 831 50.0 20.5
Immigrant 832 50.0 30.4
Acculturation groups
Anglo-oriented 553 33.3 16.1 492 15.7 61 19.7
Bicultural 562 33.8 242 281 24.9 281 23.5
Mexican-oriented 548 33.0 36.1 58 39.7 490 35.7
Monthly income
$2,000 396 23.8 10.4 307 8.8 89 15.7
$1,000-1,999 534 32.1 22.3 283 19.8 251 251
<$1,000 733 441 35.9 241 36.1 492 35.8
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Table 2. Relation to Risk Factors to Depression (Center for Epidemiologic Studies-Depression Score = 16) for the Total
Sample, U.S.-Born and Immigrant Participants of the Sacramento Area Latino Study on Aging (N = 1,663) from Univariate

Logistic Regressions

Total Sample U.S.-Born Immigrant
OR 95% CI OR 95% Cl OR 95% Cl

Age groups

60-69 1.00 1.00 1.00

70-79 1.14 0.90-1.44 1.24 0.87-1.77 1.07 0.78-1.48

80+ 1.66 1.16-2.38 1.69 0.91-3.17 1.46 0.93-2.27
Education years

12+ 1.00 1.00 1.00

4-11 2.18 1.60-2.98 2.57 1.72-3.84 1.40 0.83-2.36

0-3 3.80 2.78-5.20 4.40 2.70-7.18 2.43 1.48-4.01
Gender: female 2.43 1.90-3.09 2.35 1.63-3.40 2.46 1.78-3.40
Marital status

Married/cohabitating 1.00 1.00 1.00

Single/divorced/separated 1.40 1.03-1.89 1.71 1.11-2.61 1.23 0.79-1.91

Widowed 1.69 1.30-2.18 1.52 1.00-2.29 1.77 1.26-2.48
Acculturation groups

Anglo-oriented 1.00 1.00 1.00

Bicultural 1.66 1.24-2.24 1.79 1.24-2.57 1.25 0.63-2.50

Mexican-oriented 2.95 2.22-3.93 3.54 1.98-6.32 2.27 1.18-4.38
Monthly income

=$2,000 1.00 1.00 1.00

$1,000-1,999 2.48 1.69-3.64 2.56 1.56-4.18 1.79 0.95-3.40

<$1,000 4.85 3.39-6.92 5.86 3.65-9.42 2.98 1.64-5.43

OR = odds ratio; CI = confidence interval.

were clear differences in acculturation, with most of the
U.S.-born participants Anglo-oriented and those born in
Mexico and elsewhere Mexican-oriented and bicultural,
respectively.

Multivariate Models

A logistic regression model, including age and gender was
used to assess the effects of covariate adjustment on the as-
sociation between acculturation and birthplace. The asso-
ciation between birthplace and depression was no longer
statistically significant (OR (U.S./immigrant) = 0.95 (0.70-
1.28)) and the association between acculturation and de-
pression was not affected by this adjustment. Because the
association between birthplace and depression was almost
entirely explained by acculturation, birthplace was elimi-

Table 3. Association between Birthplace and Acculturation
for Participants of the Sacramento Area Latino Study on
Aging (N = 1,663)

Mexico Born
U.S.-Born Born Elsewhere
Acculturation
Groups N Y% N % N %
Anglo-oriented 492 59.21 53 717 8 8.60
Bicultural 281 33.81 238 3221 43 46.24
Mexican-oriented 58 6.98 448 60.62 42 45.16

x> = 687.33, P <.001.

nated from the remaining multivariate models. Table 4 pre-
sents a series of six age- and gender-adjusted multivariate
logistic regression models. In Model 1, bicultural and Mex-
ican-oriented groups were at significantly higher risk of de-
pression than the Anglo-oriented group. When education
level was introduced into Model 2, the risk of depression
was significantly elevated only for the Mexican-oriented
group. When monthly income was added to Model 3, the
risk of depression was reduced for the bicultural and Mex-
ican-oriented groups but remained elevated. However, when
education and monthly income were simultaneously en-
tered into Model 4, the risk of depression fell below signif-
icance (P < .05) for all the acculturation groups. Adjust-
ment for psychosocial and behavioral risk factors had little
effect on the relationship between acculturation and de-
pression in Model 5. However, when chronic health prob-
lems were introduced into Model 6, the risk of depression
for the Mexican-oriented group was statistically significant
but not substantially increased (10%) above Model 5.

DISCUSSION

The prevalence of depression for older Mexican Ameri-
cans in SALSA was nearly identical to what was recently
reported from H-EPESE,* which is higher than reports for
non-Hispanic Caucasians® and African Americans.®” Thus,
there is convergence from two large population-based
studies indicating that more than one in four older Mexi-
can Americans are experiencing major psychological dis-
tress. Important questions remain about interpreting these
findings. Because the CES-D is an index of clinical depres-



952 GONZALEZ ET AL.

JULY 2001-VOL. 49, NO. 7 JAGS

Table 4. Relationship of Risk Factors to Depression (Center for Epidemiologic Studies—-Depression Score =16) for
Participants of the Sacramento Area Latino Study on Aging (N = 1,663) from Multivariate Logistic Regression Models

Model 1* Model 2t

Model 3%

Model 48 Model 5! Model 67

OR (95%Cl) OR (95%Cl) OR

(95% Cl)  OR

(95%Cl) OR (95%Cl) OR (95% ClI)

Acculturation
Anglo-oriented 1.00 1.00 1.00
Bicultural 1.66 (1.22-2.24) 1.30 (0.94-1.78) 1.40
Mexican-oriented 2.82 (2.11-3.77) 1.66 (1.17-2.37) 1.89
Education (years)

12+ 1.00

4-11 1.79 (1.28-2.50)

0-3 2.69 (1.83-3.95)
Monthly income

=$2,000+ 1.00

$1,000-1,999 1.99

<$1,000 2.97

(1.34-2.96) 1.71
(2.00-4.41) 2.48 (1.65-3.74) 2.26 (1.47-3.46) 2.11

1.00 1.00 1.00

(1.03-1.92) 1.19 (0.86-1.64) 1.20 (0.86-1.67) 1.28 (0.92—1.80)
(1.37-2.60) 1.32 (0.92-1.91) 1.41

(0.97-2.07) 1.56 (1.06-2.31)

1.00 1.00 1.00
150 (1.06-2.12) 1.53 (1.08-2.17) 1.51 (1.06-1.16)
216 (1.45-322) 226 (1.51-3.38) 2.28 (1.51-3.44)

1.00 1.00 1.00
(1.14-257) 1.66 (1.10-2.51) 1.50 (0.99-2.27)
(1.36-3.26)

Note: All models are age- and gender-adjusted.
*Acculturation.

TAcculturation and education in years.

*Acculturation and monthly income.

SAcculturation, education in years, and monthly income.

IAcculturation, education in years, monthly income, and psychosocial and behavior (marital status, living arrangements, physical activity, and alcohol consumption).
i Acculturation, education in years, monthly income, psychosocial and behavior (marital status, living arrangements, physical activity and alcohol consumption), and
health problems (activities of daily living impairment, arthritis, diabetes mellitus, hypertension, heart disease, stroke, and cancer).

OR = odds ratio; CI = confidence interval.

sion,?¢ these findings suggest that older Mexican Ameri-
cans may be at higher risk for clinical depression. Alterna-
tively, the sensitivity and specificity characteristics of the
standard cutoff of the CES-D among Mexican Americans
may differ from non-Hispanic Caucasians. In the absence
of studies validating the CES-D against clinical measures
of depression in this same population, it is difficult to ex-
trapolate from these results to the prevalence of clinical
depression in this population.

An attempt to validate the CES-D against the Diag-
nostic Interview Schedule (DIS), which generates Diagnos-
tic and Statistical Manual III (DSM-III) diagnoses, with
English- and Spanish-speaking Mexican-American and non-
Hispanic Caucasian younger adult psychiatric patients,
found general agreement between the CES-D and a DSM-
III diagnosis of Major Depressive Disorder across all three
groups. They also reported CES-D and DIS agreement of a
DSM-III diagnosis of Generalized Anxiety Disorder for
non-Hispanics and English-speaking Hispanics, but not
for Spanish-speaking Mexican Americans.?” Although that
validation study was limited to younger adults, the results
support the contention that the CES-D measures signifi-
cant psychological distress in the form of depression in En-
glish- and Spanish-speaking Mexican Americans. If that is
the case, and given the high prevalence of depression that
has been reported by H-EPESE and now SALSA, public
health efforts should be made to educate health profes-
sionals on the high risk of depression in older Mexican
Americans and to promote screening for depression in
older Mexican Americans. Given the public health impor-
tance of clinical depression, these questions are critical ar-
eas for further investigation.

Associations of Acculturation, Immigration,

and Depression

A major finding of this study, and to our knowledge the
first report of this finding, is that the prevalence and risk
of depression was higher for older immigrants than U.S.-
born Mexican Americans. This contrasts with previous re-
ports of a higher prevalence of depression among younger
U.S.-born Mexican Americans than among Mexican im-
migrants.®2?%2° In light of the interest in understanding
the impact of immigration on psychopathology among
younger Mexican Americans, it is surprising that there is
so little information available on this relationship in older
adults. Using data from the Los Angeles Epidemiologic
Catchment Area Project, Sorenson et al.’® reported that
U.S.-born Mexican Americans had an earlier age of onset
of depression than immigrants. One possible explanation
is that because immigration requires substantial effort it
would present a greater obstacle for depressed younger
adults. As a result, delays in age of onset for immigrants
may account for the differences in prevalences between
young and older Mexican Americans. There may also be
cohort effects influencing the differences in prevalence of
depression, such as fewer educational and economic op-
portunities compared with younger adults. No studies, to
our knowledge, have addressed the crossover in preva-
lence based on birthplace; further studies are needed to
understand this phenomenon.

Another major finding of this study was that, for
older Mexican Americans, the association between birth-
place and depression was entirely explained by accultura-
tion. This is the first study, to our knowledge, that has ex-
amined the prevalence and risk of depression in older
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Mexican Americans that included bicultural Mexican Amer-
icans. This contrasts with earlier approaches that view ac-
culturation as an “either/or” process that is based on the
faulty assumption that Mexican culture must be abandoned
to adapt to the dominant Anglo culture.?? Based on the
findings of this study, it is recommended that future stud-
ies of ethnic minorities with large immigrant populations
should assess the association between acculturation and
immigration history before deciding to include these two
variables in one analysis. Failure to do so increases the
chances of missing important associations between accul-
turation, immigration, and the outcome variable under in-
vestigation.

It is very likely that older U.S.-born Mexican Ameri-
cans are more acculturated than immigrants. However, ac-
culturation is not a monolithic construct but is dynamic
and situationally dependent. Therefore, acculturated and
bicultural individuals may have important language and
cultural understandings of the dominant culture that per-
mits them greater access to educational and job opportuni-
ties, which in turn may increase their socioeconomic stand-
ing. In addition, language and cultural fluency with U.S.
culture could increase access to social and medical re-
sources. Conversely, less-acculturated Mexican Americans
may lack the language and cultural fluency needed to ef-
fectively negotiate educational and work-related demands
that would provide opportunities for advancement, which
in turn could limit financial earnings and result in hard-
ship. Language barriers in particular have been shown to
promote social isolation®' and limit access to health care.3?
Under these conditions, perceived self-efficacy would be
diminished and psychological distress could result. Pro-
spective research is needed to evaluate this model and to
understand the high prevalence of depression among older
Mexican Americans.

Based on the convergent findings from H-EPESE and
SALSA, clinicians treating older Mexican Americans are
advised to routinely assess for depression, particularly in
patients who are less acculturated and whose primary lan-
guage is Spanish. For clinicians with limited Spanish lan-
guage skills, adequately trained interpreters are essential to
ensure that language and cultural barriers do not impede
accurate assessments, appropriate referrals and treatments.*
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