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Acculturation and Health Beliefs of Mexican Americans
Regarding Tuberculosis Prevention

Dolores I. Rodrı́guez-Reimann,1,5 Perry Nicassio,2 Joachim O. F. Reimann,1

Plácida I. Gallegos,3 and Esteban L. Olmedo4

Mexican Americans are at particular risk of contracting tuberculosis. Yet too little is known
about perceptions influencing their health. This study investigated gender and acculturation
differences in TB-specific Health Belief Model (HBM) constructs, and the applicability of
the HBM’s traditional configuration to Mexican Americans. Acculturation and gender sub-
stantially influenced the findings. Traditional Mexican Americans reported higher perceived
susceptibility and seriousness, more barriers, and greater attention to cues regarding TB pre-
vention than Highly Integrated Biculturals. Women reported greater benefits, attention to
cues, and intent to engage in TB prevention behaviors than men. Highly Integrated Bicultural
men reported less attention to cues and less intent to engage in health behaviors than other
groups. The traditional HBM configuration did not fit this sample. Reconfiguration did, how-
ever, result in adequate fit. Overall, higher perceived susceptibility, action benefits, attention
to media cues, and female gender predicted greater intent to engage in TB health behaviors.
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INTRODUCTION

Tuberculosis (TB), once thought to be largely
conquered, reemerged at significant rates in the mid-
1980s (1, 2). From 1985 to 1992 alone, TB cases in
the United States rose by 18% (3). While overall
U.S. TB incidents again declined after 1993, they have
only plateaued at around 7500 cases per year among
foreign-born individuals (4).

These trends suggest TB rates are partially driven
by immigration from developing countries such as
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Mexico that have greater infection rates than found
in the United States (5). The Centers for Disease
Control and Prevention (CDC) reported that in 1999,
Mexico was the country of origin for 23% of all foreign
born persons with TB (6). Mexican Americans resid-
ing along the United States–Mexico border are at par-
ticular risk. The CDC indicates that three fourths of all
reported TB cases among Mexican Americans occur
in one of the four U.S. States bordering Mexico. Over-
all, Mexican Americans living in the border region ex-
perience higher TB rates than Latinos in other areas
or the general population. In California’s San Diego
County, for example, 1999 TB rates (per 100,000
population) were estimated at 23.5 for Mexican
Americans compared to 10.3 for the County’s over-
all population and 12.9 for California’s Latinos in
general (6).

Disproportionately high Mexican American TB
rates probably result from a combination of fac-
tors including substantial cross-border traffic, a pre-
sumed source of exposure (7) and frequently low so-
cioeconomic status (8) which is assumed to increase
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susceptibility. Even those who do not regularly
commute between the United States and Mexico may
be affected through contact with others in the Latino
community who make such trips (9). Underidentifica-
tion of TB cases also compounds the problem. Those
lacking immigration documents are, for example, not
screened on U.S. entry and may not seek health ser-
vices for fear of deportation (6).

Tuberculosis is further increased and compli-
cated by the emergence of drug-resistant bacteria
that, at best, lengthen the disease’s course (raising
the likelihood of its exposure to others) and, at worst,
render it untreatable (10). Mexican Americans are es-
pecially impacted by this circumstance as well. A dis-
proportionately high incidence of drug resistant TB
has been noted in U.S. regions bordering Mexico (11).
In addition, foreign-born Latinos, and those with fre-
quent cross-border contacts, are at particular risk of
contracting such strains (12, 13).

Drug resistant bacteria are a natural conse-
quence of evolution. But such evolution is hastened
by incomplete medical treatment due to healthcare
access barriers, errors in prescribing, and/or limita-
tions in patient treatment follow-through. In part, un-
pleasant medication side effects and lengthy/complex
regimens contribute to problems with TB care (14).
Conflicting cultural expectations, language barri-
ers, limited cross-border coordination, and some
providers’ lack of cultural competence further sti-
fle healthcare effectiveness among culturally distinct
groups including Mexican Americans (15–17, 6).

Current population trends make effective TB
prevention and control increasingly essential. At al-
most 13%, Latinos constitute the largest and fastest
growing ethnic group in many parts of the United
States (18). If recent trends continue, much of
this growth is likely to come through immigration
(19, 20). With almost 60%, Mexican Americans
comprise by far the largest U.S. Latino group
(18).

To address TB prevention and care among
Mexican Americans, we must understand factors col-
oring their perceptions about the illness. In this con-
text, a simple awareness of ethnic group-level char-
acteristics has limited utility because it provides an
overly simplistic picture. Rather, our efforts must be
grounded in understanding the groups’ heterogene-
ity, variations that are often greater than the differ-
ences between ethnic groups (21). Among Mexican
Americans, acculturation and gender serve as two di-
mensions through which such heterogeneity can be
partially explored.

Acculturation

Acculturation is a complex set of intercultural in-
teractions through which persons 1) do or do not ac-
quire the customs of another culture and 2) do or do
not retain norms held by their culture of origin (22).
Numerous elements including language use, genera-
tional status, pattern of associations, preferences for
food and media sources, and SES have been used to
assess acculturation (23). While language use is a par-
ticularly strong acculturation indicator for Mexican
Americans, no single factor provides a complete pic-
ture of individuals within the group or predicts beliefs
and practices across all situations (24).

The literature has linked acculturation with both
negative and positive health factors among Latinos.
Lower acculturation has, for example, been associ-
ated with better dietary practices (25), less heart dis-
ease (26), and less marijuana, cocaine, and alcohol use
(27–29). Conversely, higher acculturation has been as-
sociated with more knowledge about Pap smears and
greater utilization of cervical cancer screening ser-
vices among Latino women (30). Overall, such results
suggest that acculturation reduces barriers to health-
care information and access (31, 32) but also erodes
some cultural attitudes and practices that facilitate
positive health outcomes (33).

To our knowledge, only one prior study has con-
sidered relationships between acculturation and TB
control. An investigation of TB treatment adherence
among Latino adolescents (34) found mixed results.
While those with higher linguistic acculturation re-
ported greater treatment-related self-efficacy, less ac-
culturated respondents reported more support from
parents. Ultimately, a high portion of those complet-
ing treatment described their parents as helping them
remember to take TB medications. In short, familial
support played a major role in successful treatment
adherence.

One factor limiting past studies is that accultura-
tion was often measured as a “linear” construct. Such
an approach presumes that individuals automatically
lose orientation toward their culture of origin as they
acquire host culture skills and orientations (e.g., lan-
guage, familiarity with common practices). Yet accul-
turation is not necessarily synonymous with assimi-
lation (35). Rather, acculturation strategies include
those in which individuals gain competence in the
workings of another culture without negating iden-
tification with their ethnicity or culture of origin, as
well as those in which individuals become alienated
from both cultures (36). Methods and measures must
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thus allow one to consider how various accultura-
tion strategies, including biculturalism, impact health-
related attitudes and behaviors.

Gender

Positive relationships between social support and
health behaviors have been frequently discussed in
the literature (37). Social support includes the ben-
efits of feeling valued (e.g., facilitating self-efficacy)
as well as belonging to a network in which people
have mutual obligations (thus, e.g., increasing access
to tangible resources). Many authors report that, on
average, Mexican Americans place particularly strong
emphasis on attachments to family and gender roles
(38–41).

Such roles can facilitate health behaviors.
Women, for example, often assume caretaker and
health liaison responsibilities for their family (42).
Overall, Higgins and Learn (43) concluded that
Latinas tend to be reasonably well-versed in the con-
temporary lay health literature and sometimes take
better care of their families than of themselves. To
our knowledge, no study has, however, investigated
how such factors impact tuberculosis-specific preven-
tion and treatment issues.

Research on the relationship between gender,
family roles, and acculturation is also sparse. Sabogal
et al. (44) reported that, while Latinos continue to
espouse a strong identification with family through-
out the acculturation process, willingness to shoulder
family obligations tends to erode with acculturation.
Other research suggests that gender roles become less
traditional with acculturation (45). Again, how such
factors may impact TB prevention is unknown.

The Health Belief Model

The above discussion highlights our need to gain
a clearer theoretical understanding of elements color-
ing perceptions about TB. One postulated approach
is the Health Belief Model (HBM). Reflective of
Hochbaum’s early research (46) on sociobehavioral
predictors of TB X-ray screening, originally presented
by Rosenstock (47), and later modified by Becker and
Maiman (48), the HBM provides a framework that at-
tempts to explain health behaviors.

In 1956 Hochbaum (46) introduced the notion
that three principal factors predict who participates
in TB X-ray screening. The first was the individual’s

personal conviction that he/she could really contract
TB. Second was the person’s conviction that he/she
might have TB without being aware of it. The third
factor was an individual’s belief that early detection
of tuberculosis would decrease problems and wor-
ries should he or she ever encounter the disease.
Hochbaum found that these factors cut across socioe-
conomic classes, gender, and age categories. He fur-
ther reported that people who scored higher on a be-
lief that they might contract TB, those who did not rely
solely on symptoms as a stimulus for seeking X-rays,
and those who scored higher on perceived benefits
of early detection were more likely to obtain X-rays
voluntarily.

These basic premises are reflected in the HBM.
Health behavior, or behavioral intent, is understood
as resulting from the combination of attitudes re-
lated to five principal concepts: perceived suscepti-
bility, perceived seriousness, perceived threat, per-
ceived care benefits, and perceived care barriers.
These concepts have been tested individually and in
combination as predictors of health-related behav-
iors. Studies utilizing HBM dimensions have generally
provided support for consistent although modest as-
sociations between included attitudes and treatment
adherence (49).

In 1975 Becker and Maiman (48) expanded the
HBM by adding several dimensions. The first is cues
to action. This factor seeks to capture the atten-
tion to, and influence of environmental stimuli. It in-
cludes many social marketing elements (e.g., fliers,
pamphlets, radio/television informational spots). Sec-
ondly, the impact of modifying factors such as social
support and demographic variables (ethnicity, gen-
der, and age) were added. Becker and Maiman also
postulated the HBM as a complex set of direct and
indirect relationships. Perceived seriousness of, and
susceptibility to a disease are, for example, hypothe-
sized to predict perceived threat. Perceived threat, in
turn is assumed to predict likelihood of taking health
action. Thus a set of independent variables is not sim-
ply assumed to predict one criterion variable. The full
model is presented in Fig. 1.

To date, few studies have reported the HBM’s
applicability to culturally distinct populations includ-
ing Mexican Americans. In their review of the liter-
ature, Austin et al. (50) concluded that, on average,
breast and cervical cancer screening is predicted by
Latino women’s fear of cancer (leading them to avoid
the issues), disbelief in their susceptibility (e.g., belief
that screening is not needed), fatalism (e.g., belief that
cancer is not curable), and limited English speaking
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Fig. 1. The health belief model as specified by Becker and Maiman. [χ2 Goodness of fit index (18 df)= 375, p < 0.0001; AGFI=
0.05]. Numeral on path=β; only p < 0.05 paths identified (all others nonsignificant). Original HBM configuration adapted and
printed with permission from: “Sociobehavioral determinants of compliance with health and medical care recommendations”
by MH Becker and LA Maiman, 1975, Medical Care, 13,12. Copyright by Lippincott, Williams & Wilkins.

ability. This study is, however, substantially restricted
in that it does not consider institutional barriers to
care.

Another study investigating structural HBM
paths among Mexican Americans, African Ameri-
cans, and non-Latino Whites supported the viability
of some HBM constructs across populations (51). But
they also indicated that such constructs interrelate
differently for men and women.

Several methodological and theoretical prob-
lems with the HBM have consistently appeared. They
include operational definitions that vary greatly from
one study to another (49), questionable measure re-
liability and validity, and a lack of statistical analy-
ses that evaluate the entire model structure (52). An-
other criticism is that, although the expanded model
proposed by Becker and Maiman includes modifying
factors, it still fails to adequately take the central role
of personal, family, community, and other environ-
mental situations into account (53). Finally, rational
belief models such as the HBM are criticized for fo-
cusing exclusively on conscious decisions, while ignor-
ing many of the automatic and unconscious behaviors
that people engage in (54).

While such criticisms have lead some to dismiss
the HBM as obsolete, it has yet to undergo adequate
empirical evaluation warranting a conclusive decision
about its value. Even if the HBM fails to consider all
relevant variables, it probably pinpoints factors that
are important to consider in understanding health-

related decisions. In addition, modifications made by
Becker and Mairnan (48) have not been adequately
investigated (49). Finally, current studies have not
yet provided clear evidence establishing the HBM’s
level of applicability across different ethnic groups
and illnesses. A comprehensive structural evaluation
of the HBM with Mexican Americans thus appears
important.

This study investigated relationship between
gender, acculturation, and HBM dimensions as ap-
plicable to TB prevention among high-risk Mexican
Americans. It centered on adult family members of
persons who have had a positive TB skin test. Tuber-
culosis’ spread through frequent and prolonged con-
tact makes preventative efforts on the part of these in-
dividuals especially important (55). Specific research
aims were to 1) investigate gender and accultura-
tion differences in the how strongly persons endorse
HBM components (e.g., agree that TB is a serious
disease) and 2) empirically test Becker and Maiman’s
proposed HBM configuration (48), with gender and
acculturation as modifying factors.

METHODS

Participants and Procedures

Present findings are based on a cross-sectional
survey of 166 adult Mexican Americans residing in
greater San Diego, California’s South Bay region, an



P1: JLS

Journal of Immigrant Health pp1113-joih-480223 February 13, 2004 21:0 Style file version Oct. 20, 2000

Mexican Americans and Tuberculosis Prevention 55

area directly adjacent to the United States–Mexico
border. Participants were identified in conjunction
with initial phases of a community clinic-based TB
control project. A total of 402 families with Spanish
given and/or surnames and with one member whose
skin test (provided by the TB control project) had
been positive were identified. In most circumstances
it was not yet known whether results implied latent or
active TB. Invitational fliers asked one adult relative
residing with the family, who identified as of Mexican
birth or descent, who had no prior TB history, and
who had not had a skin test in the last year, to par-
ticipate. No other inclusion or exclusion criteria were
applied.

Subsequently 166 (41%) adults volunteered.
They completed a pencil-and-paper tuberculosis
health belief questionnaire, an acculturation scale,
and a set of demographic questions in one session. Par-
ticipants had the choice to complete all measures in
English or Spanish. A fully bilingual and bicultural in-
vestigator was available to read/clarify items, answer
questions, and generally facilitate the process.

Measures

The cross-sectional self-report protocol included
elements measuring acculturation, TB-specific HBM
components (perceived TB seriousness, susceptibil-
ity, etc.), and intent to engage in TB preventative
behaviors. In addition, it asked demographic ques-
tions including age, gender, ethnicity, education, mar-
ital status, number of persons living in household, and
personal TB history (skin test, prior or current TB di-
agnosis, and/or treatment). HBM and acculturation
measures were as follows:

Tuberculosis Health Belief Questionnaire

Given that no TB-specific instrument assessing
HBM components among Mexican Americans ex-
isted at the time of this effort, the investigators de-
veloped such a measure. Some items were adapted
from Champion’s questionnaire (52). Five Latino ex-
perts in behavioral sciences and tuberculosis wrote
additional items and reviewed the entire measure for
content validity and cultural acceptability.

The resulting instrument consisted of subscales
assessing TB-specific perceived susceptibility, serious-
ness, threat, benefits of taking action, barriers to such
action, attention to action cues, and intent to engage

in TB prevention/control behaviors. Examples of spe-
cific subscale items are: “My chances of contracting
tuberculosis are great”—susceptibility; “If I get tu-
berculosis I might die”—seriousness; “If I had tuber-
culosis, my whole life would change for the worse”—
threat; “Having a skin test for tuberculosis would pre-
vent future problems for me”—benefits; “It costs too
much money for me to get health care services”—
barriers; “I would read a brochure on tuberculosis”—
action cues; and “I intend to get a medical check-up
within the next 6 months”—intent to engage in pre-
vention/control behaviors. All items were presented
in a Likert scale format ranging from 1 (strongly
disagree) to 6 (strongly agree).

We then determined if items fit intended sub-
scales through two experts who had not been involved
in other aspects of instrument development. These ex-
perts matched survey items to provided HBM com-
ponent definitions. Cohen’s kappa assessing interrater
agreement was 0.81. Items on which no clear agree-
ment could be reached were dropped or rewritten.

Finally, a Spanish-language version was devel-
oped using standard backtranslation techniques (39).
A pilot convenience sample of 58 Mexican American
adults recruited through a local clinic (55%) and the
community phone directory (45%) then completed
the questionnaire in one proctored session and was
given the opportunity to comment on its content and
clarity. Twenty-eight (48%) chose to take the sur-
vey in Spanish while 30 (52%) chose the English
version. Internal consistency was calculated for each
subscale. Cronbach’s alpha levels ranged from .92
(perceived barriers) to .72 (perceived benefits). Sep-
arate alpha levels, calculated for each scale in the
English and Spanish versions, indicated that they were
comparable.

The Acculturation Scale for Mexican Americans-II
(ARSMA-II)

The ARSMA-II (36) assessed acculturation
strategies through orthogonal “Mexican Orientation”
(MOS) and “Anglo Orientation” (AOS) scales. These
scales measured language, ethnic identification, and
ethnic interaction or distance through 13 AOS and
17 MOS items. Respondents could answer items in
English or Spanish. MOS and AOS total scores were
treated independently for one, and used to clas-
sify respondents into “highly integrated bicultural,”
“traditional,” “low integrated bicultural,” and “as-
similated” categories for another subsequent set of
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analyses (see Cuéllar (36) for specific typing criteria
and procedures).

Prior research has demonstrated the ARSMA-
II’s validity in relation to generational status as well
as cultural lifestyle and identity measures (36, 56).
These studies also support MOS and AOS test–retest
reliability (0.94 to 0.96) and internal consistency (with
alphas ranging from 0.83 to 0.88). The present sample
yielded alphas of 0.90 for the MOS and 0.92 for the
AOS.

Statistical Analyses

The first set of analyses focused on data prepa-
ration and measure reliability. In this process data
accuracy and distributional checks were conducted.
The ARSMA-II’s and TB Health Belief Question-
naire’s reliability were also assessed by calculat-
ing Cronbach’s alphas. In preparation for subse-
quent analyses, we then grouped respondents into
the ARSMA-II’s “Traditional Mexican,” “Highly In-
tegrated Bicultural,” “Assimilated,” and “Low Inte-
grated Bicultural” typology. Only the first two cate-
gories yielded adequate samples for further analyses.

Descriptive statistics, using parametric and
nonparametric techniques as appropriate, subse-
quently provided a basic response overview. To iden-
tify variables that, left uncontrolled, could confound
later analyses, we also checked 1) gender and ac-
culturation groups for demographic equivalence and
2) correlations between demographics (age, educa-
tion, marital status, and number of persons living
in household) and HBM components. Demograph-
ics that were both significantly unequal across gender
and/or acculturation groups and correlated to one or
more HBM components were labeled potential con-
founds.

Two sets of primary analyses were then con-
ducted. The first investigated gender and accultura-
tion differences in how strongly respondents endorsed
HBM components. A factorial MANCOVA first as-
sessed gender/acculturation main and interaction ef-
fects using Wilks’s Lambda, an omnibus statistic. A
set of univariate F tests then checked for specific
gender and acculturation group differences on indi-
vidual HBM constructs. Education was the covariate
in MANCOVA-related analyses because it had been
identified as a potential confound through the previ-
ously described sequence of checks. All of the above
statistics were calculated using SPSS software.

The second set of analyses, using LISREL 8
software, conducted structural modeling (path anal-

ysis) to test the HBM as specified by Becker and
Maiman (48). Since we included Mexican and Anglo
Orientation Scales as independent scores, the entire
sample of 166 was used in these analyses. Modeling 1)
tested direct and indirect predictive relationships be-
tween Anglo Orientation, Mexican Orientation, gen-
der, and HBM components through a set of regression
equations and 2) examined overall model fit. Struc-
tural modeling often employs multiple observed in-
dicators to calculate latent constructs. But it is also
advantageous when single indicators from multiple-
item scales with reasonable internal consistency, as
was the case here, are used. This method facilitated si-
multaneous analysis of specified relationships among
all variables, thus evaluating overall model appropri-
ateness (57).

Model fit was primarily checked using the chi-
square (χ2) goodness of fit test. Somewhat misnamed,
chi-square actually tests “badness of fit” since it as-
sesses magnitude of discrepancy between the sample
and a fitted covariance matrix. Unlike most conven-
tional statistics, nonsignificant results (p > 0.05) thus
indicate model adequacy. Since the χ2 test is suscep-
tible to sample size and model complexity, the Ad-
justed Goodness of Fit Index (AGFI) provided a sup-
plemental fit statistic that controlled for these factors.
AGFI values of 0.90 or higher indicate an acceptable
fit (58, 59). Individual regression equations embedded
in the model yielded overall (e.g., R2) and specific
variable (e.g., β) estimates by which they could be
evaluated.

Initial results guided model revision. Jöreskog
and Sörbom (57) note that such an approach is gen-
erally more fruitful than one that strictly accepts or
rejects an initially specified pattern of relationships.
We followed their recommendations that model revi-
sion include evaluation of 1) regression estimates to
identify nonsignificant values 2) modification indices
that suggest fit improvement, and 3) “real-world”
plausibility of the reconfigured relationships.

RESULTS

The study’s sample of 166 Mexican Americans
ranged in age from 18 to 65 years (M = 30.4). Seventy-
eight (47%) were men and 88 (53%) were women. A
majority of the respondents (56%) described them-
selves as first generation immigrants. Of the remain-
ing 44%, the generational spread was: 24.1% second
generation, 7.8% third generation, 8.4% fourth gener-
ation, and 3.6% fifth generation U.S. born individuals.
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The total number of persons living in participants’
households ranged from 2 to 9 with a mean of 4. A
great majority (72%) reported an annual income of
under $20,000. In addition, 26% indicated they had
completed 9th grade or less, while only 4% were col-
lege graduates. Forty-seven% said they had been pri-
marily educated in Mexico. Among respondents, 92
(55%) elected to complete measures in Spanish while
74 (45%) completed them in English.

The sample’s classification into ARSMA-II’s
multidimensional typology yielded the following re-
sults. A total of 49% (42 men and 39 women) were
classified as “Traditional Mexican,” and 29% (23 men
and 25 women) were classified as “Highly Integrated
Biculturals.” Only 4% could be classified as “assimi-
lated” and the remaining 18% were undifferentiated
and could not be classified using Cuéllar’s system. No
individual in the sample fell into the “low integrated
bicultural” (Marginal) category.

Given these sample limits, a factorial
MANCOVA (N = 129) investigated if men, women,
“Traditional Mexicans,” and “Highly Integrated
Biculturals” endorsed HBM constructs to different
degrees. Education was controlled as the covariate
because Kruskall–Wallis Analysis by Ranks revealed
that Highly Integrated Biculturals tended to be sig-
nificantly more educated than Traditional Mexicans

Table I. Differences Across Acculturation and Gender on HBM Components

Gender ×
HBM component Acculturation Gender acculturation

Perceived susceptibility Lower acculturation = (ns) (ns)
Higher perceived
susceptibility∗

Perceived seriousness Lower acculturation = (ns) (ns)
Higher perceived
seriousness∗∗

Perceived threat (ns) (ns) (ns)
Perceived benefits (ns) Women perceive (ns)

greater benefits
than men∗∗

Perceived barriers Lower acculturation = (ns) (ns)
Greater perceived
barriers∗∗

Cues to action Lower acculturation = Women attend Highly
Greater attention more to Cues acculturated
to cues∗∗ than men∗∗∗ men attend

least to Cues∗
Intent to engage in TB prevention (ns) Women more intent Highly

and control behavior than men∗∗∗ acculturated
men report least
intent∗∗∗

Note. N = 129.
∗ p < 0.05; ∗∗ p < 0.01; ∗∗∗ p < 0.001.

[H(2, N = 129) = 23.53, p < 0.001] and significant
Spearman rank order correlations between education
and perceived seriousness (ρ = −0.21, p = 0.006),
threat (ρ =−0.19, p = 0.01), and barriers (ρ =−0.23,
p = 0.002) were noted. The overall MANCOVA was
significant for acculturation main effects [λ = 0.81,
equivalent F(7, 118) = 3.95, p = 0.001], gender
main effects [λ = 0.76, equivalent F(7, 118) = 5.35,
p < 0.0001], and the interaction between accultur-
ation and gender [λ = 0.86, equivalent F(7, 118) =
2.66, p = 0.013].

Results from subsequent univariate F tests
checking specific differences between groups on
HBM constructs are presented in Table I. Those clas-
sified as having a traditional Mexican orientation
tended to perceive themselves as more susceptible to
TB [F(1, l24)= 6.73, p = 0.01], reported it as a more
serious disease [F(l, 124)= 7.l5, p = 0.009], perceived
greater barriers to taking health care actions [F(l, 124)
=8.90, p = 0.003], and said they would attend more to
action cues than those classified as highly integrated
bicultural [F(1, 124) = 7.17, p = 0.008].

On average, women reported perceiving more
benefits to health care actions [F(1, 124) = 8.76,
p = 0.004], a greater willingness to attend to TB-
related cues (such as newspaper articles and radio and
TV spots) [F(1, 124) = 13.42, p < 0.001] and greater
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intent to engage in health care actions than men [F(1,
124) = 30.57, p < 0.0001]. Finally, Highly Integrated
Bicultural men reported the lowest attention to action
cues [F(1, 124)= 4.45, p = 0.03] as well as the lowest
intent to engage in TB health behaviors [F(1, 124) =
13.37, p < 0.0001] among all groups.

Structural equation analysis subsequently re-
vealed that the HBM, as configured by Becker and
Maiman (48) did not adequately fit this sample [χ2

(18 df) = 375.57, p < 0.00001; AGFI = 0.05]. A
detailed review of predictive relationships between
HBM components showed that some did, however,
match Becker and Maiman arrangement. For exam-
ple the more respondents agreed that TB was a serious
illness (β = 0.48, t = 3.8, p < 0.0001) and that they
were susceptible to it (β = 0.49, t = 3.8, p < 0.0001),
the more they reported it as a personal threat. All
such significant paths are identified in Fig. 1. These
observations formed a core around which the model
was reconfigured. Modification resulted in adequate
overall model fit [χ2 (24 df) = 28, p = 0.26; AGFI =
0.93] and identified significant predictive relationships
between HBM components, gender, Anglo orienta-
tion, and Mexican orientation. Results are presented
in Table II and Fig. 2.

In summary, greater perceived seriousness
(β = 0.25, t = 3.8, p < 0.0001) health care barriers
(β = 0.45, t = 6.9, p < 0.0001), and more cues
to action (β = 0.25, t = 4.3, p < 0.0001) predicted
significantly higher perceived susceptibility. Gre-

Table II. Regression Equations in the Modified HBM

Criterion variables Predictor variables β t values SE R2 (overall equation)

Perceived Perceived seriousness 0.25 3.80∗∗∗
susceptibility Perceived barriers 0.45 6.93∗∗∗

Action cues 0.25 4.31∗∗∗ 0.53 0.48∗∗∗
Perceived Perceived barriers 0.47 7.25∗∗∗

seriousness Mexican orientation 0.23 3.57∗∗∗ 0.80 0.31∗∗∗
Perceived threat Perceived susceptibility 0.34 5.33∗∗∗

Perceived seriousness 0.39 6.65∗∗∗
Perceived barriers 0.21 3.30∗∗∗ 0.47 0.62∗∗∗

Perceived benefits Perceived susceptibility 0.36 6.28∗∗∗
Cues to action 0.54 9.77∗∗∗
Anglo orientation 0.18 3.19∗∗ 0.53 0.52∗∗∗

Perceived barriers Anglo orientation −0.26 −3.47∗∗∗ 0.77 0.06∗
Cues to action Gender 0.24 3.26∗∗

Anglo orientation −0.21 −2.76∗ 1.25 0.09∗
Intent to engage Perceived susceptibility 0.21 4.01∗∗∗

in TB prevention Perceived benefits 0.28 4.29∗∗∗
and control behaviors Cues to action 0.43 7.24∗∗∗

Gender 0.15 3.30∗∗ 0.48 0.66∗∗∗

Note. Fit of total model: [χ2(24) = 28, p = 0.26], AGFI = 0.93.
∗ p < 0.05; ∗∗ p < 0.01; ∗∗∗ p < 0.001.

ater perceived barriers (β = 0.47, t = 7.2, p <
0.0001) and a stronger Mexican orientation (β =
0.23, t = 3.6, p < 0.0001) predicted greater per-
ceived seriousness. Higher perceived susceptibi-
lity (β = 0.34, t = 5.3, p < 0.0001), seriousness (β =
0.39, t = 6.6, p < 0.0001), and health care barriers
(β = 0.21, t = 3.3, p = 0.001) predicted signifi-
cantly greater perceived threat. More attention
to action cues (β = 0.54, t = 9.5, p < 0.0001),
greater perceived susceptibility (β = 0.36, t = 6.3,
p < 0.0001), and a stronger Anglo orientation
(β = 0.18, t = 3.2, p = 0.001) predicted signifi-
cantly greater perceived benefits to action. A
stronger Anglo orientation (β = −0.26, t =
−3.5, p = 0.001) predicted less perceived barri-
ers. Being female predicted greater (β = 0.24, t =
3.3, p = 0.001), and an Anglo orientation pre-
dicted less attention (β = −0.21, t = −2.8,
p = 0.006) to action cues. Finally, greater per-
ceived susceptibility to TB (β = 0.21, t = 4.0, p <
0.0001), perceived benefits (β = 0.28, t = 4.3, p <
0.0001), attention to action cues (β = 0.43, t = 7.2,
p < 0.0001), and being female (β = 0.15, t = 3.3,
p = 0.001) predicted a greater intent to engage in
health care actions.

DISCUSSION AND CONCLUSIONS

Overall results support HBM components’ value
in understanding relationships between health related
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Fig. 2. The modified Tuberculosis HBM for Mexican Americans. [χ2 Goodness of Fit Index (24 df) =
28, p = 0.26; AGFI = 0.93]. Numeral on path = β.

attitudes and perceptions. Like previous findings (49),
elements identified as directly predicting peoples’ in-
tent to engage in health behavior included a belief
that they are susceptible to TB, and anticipation that
there are benefits to taking preventative actions. Sig-
nificant relationships between gender, acculturation,
and HBM components further highlight that Becker
and Maiman’s addition (48) of modifying sociopsy-
chological and demographic factors is highly relevant.
Differences between the model specified by Becker
and Maiman and the present study point out how
health-related perceptions may interact in dissimilar
ways across culturally distinct populations.

On the other hand, results indicating that gen-
der and cues to act directly predicted intent to engage
in a health behavior as well as through HBM com-
ponents, supports frequent criticism that the HBM
fails to consider elements not directly related to per-
ceptions around a disease (53). Present findings thus
do not support the HBM as a complete mediational
model.

“Traditional” Mexican Americans’ perception of
TB as particularly serious contradict assumptions that
lower acculturation is associated with ignorance re-
garding the dangers posed by the illness. Therefore,
any differences in understanding TB between tra-
ditional Mexican and U.S. cultures (60) can not be
translated into conclusions that the severity of dis-
eases will be underestimated. Rather, adoption of a
United States mainstream orientation was associated

with lower perceptions that TB is a serious and per-
sonally threatening disease.

One possible explanation for this finding is as
follows. Highly acculturated persons may be more
familiar with TB treatment outcomes in the United
States, and thus more aware that the disease is rou-
tinely cured. They may consequently perceive it as
less serious than those who are not as aware of such
facts.

Findings that barriers did not directly predict in-
tent to engage in health actions are somewhat in-
consistent with the previous literature (52). These
results were probably obtained because behavioral
intent rather than behavior was measured. As such
they point out that, while barriers may limit health
behaviors, they do not inhibit the basic willingness to
act. Health care providers should thus not assume that
patients’ lack of treatment adherence automatically
denotes an unwillingness to follow prescribed regi-
mens. Such assumptions constitute wrong and stereo-
typical views about Mexican Americans that “blame
the victims” (61).

Results linked greater barriers with greater per-
ceptions of susceptibility. Susceptibility, in turn, was
associated with an increased rather than decreased
intent to engage in TB control behaviors. In short,
barriers indirectly heighten the realization that such
action is necessary. One can, however, assume that
they also limit beliefs that such behavior is possible.
Outreach efforts are thus likely to be most effective if
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they do not simply inform Mexican Americans about
TB dangers, but also give clear indications that health
care is accessible to them. Findings regarding cues to
action warrant special notice in this context. Attention
to such cues was a significant direct predictor of per-
ceived susceptibility, benefits, and intent to engage in
TB control behaviors. Social marketing thus appears
potentially valuable in facilitating TB control efforts
among Mexican Americans.

In addition, results supporting the idea that
women perceive more benefits to taking health-
related actions, report greater attention to TB-related
cues to act, and indicate a greater intent to engage
in preventative health behavior than men, serve to
further support the notion that Mexican American
women may often take on the role of caretakers and
health liaisons for their family (42).

That perceived threat did not predict behavioral
intent in our model was one of its greatest depar-
tures from Becker and Maiman’s configuration. We
operationalized “threat” as TB-related fears includ-
ing those about negative impact on career and inter-
personal relationships. It may be that psychological
defenses such as fear avoidance (e.g., “If it’s that bad,
I’d rather not know”) serve to counteract any motiva-
tions threat contributes toward behavioral intent. If
true, this scenario supports rational belief model cri-
tiques that health decisions are not simply made in a
mechanistic and cerebral cost-benefit analysis (54).

Finally, it is interesting that almost all of the
people in the sample fell either into the traditional
Mexican or highly integrated bicultural (28.9%) ac-
culturation categories. This distribution raises ques-
tions about the degree to which similar patterns hold
true for the more general Mexican American popula-
tion and/or the degree to which such trends are more
specifically representative of the population segment
that has had at least some indirect contact with com-
munity health clinics near the United States–Mexico
border. Highly assimilated individuals may, for exam-
ple, choose to obtain health services from providers
that are not closely linked with the Latino community.
Overall, it does appear that, contrary to the traditional
linear view, the acculturation strategy that allows per-
sons to gain Anglo orientations without necessarily
giving up their Mexican orientation is not just plausi-
ble but fairly common.

This study has a number of limitations. Its in-
vestigation of a particularly high-risk subgroup re-
stricts generalizability to other Latinos who do not
live near the United States–Mexico border, who are
not of Mexican birth or descent, and who do not have

family members with a positive TB skin test. It also
remains unclear if our TB-specific results are applica-
ble to other health issues. Future research should thus
focus on other illnesses and Latino groups to identify
similarities and differences. Secondly, our assessment
did not include a direct measure of TB knowledge.
We thus do not know what specific information or
ideas respondents’ perceptions about “seriousness,”
“susceptibility,” etc. are based on.

In addition, the study could have benefited from
an increased sample size. Power calculations for both
the MANCOVA and HBM structural test guided our
data collection. The initial model test, for example,
met Bentler and Chau’s recommendations (62) for a
10:1 (sample size to free parameters) ratio if normality
of distribution cannot be presumed beforehand. The
revised model, however, included a greater number
of free parameters. Fortunately, continuous variables
were normally distributed. In this case the minimum
adequate ration can be dropped to 5:1 (62). The sub-
stantial number of significant results in all analyses
reduces concern that the study was insensitive to im-
portant relationships between variables.

Finally, the sample’s nonrandom nature also lim-
its generalizability. In such cases it is expedient to as-
sess the extent to which groupings accounted for vari-
ance in responses (63). We believe that our primary
focus on such groupings served to reduce problems
associated with availability samples.

Despite its limitations, this study helps us under-
stand the ways in which a culturally distinct group
negotiates health perceptions. It supports other re-
search highlighting positive aspects of adherence to
traditional views and norms. While, as previously de-
scribed, our focus on behavioral intent served to dis-
pel some stereotypes, future studies should assess pre-
ventative behaviors per se, as well as their outcomes.
We suspect that, ultimately, HBM components fit into
a much larger ecological model of health that predicts
positive outcomes in the context of familial, social,
and community support.
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