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Body composition outcomes of Healthy Fit
and the role of acculturation among low-
income Hispanics on the US-Mexico border
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Abstract

Background: Hispanic immigrants continue to experience higher rates of overweight and obesity compared to
their non-Hispanic counterparts. Acculturation may contribute to unhealthy weight gain among immigrant
populations by shifting dietary patterns from high fruit and vegetable consumption to unhealthier high fat diets.
Healthy Fit, a culturally tailored community health worker (CHW) intervention, aims to reduce obesity related
outcomes by providing physical activity and nutrition education and resources in a low-income Hispanic
population. This study aims to evaluate outcomes of Healthy Fit participants and examine changes in body
composition in relation to level of acculturation at baseline and follow-up.

Method: In this longitudinal observational study, CHWs recruited 514 participants from community events and
agencies serving low-income Hispanic populations in El Paso, Texas from 2015 to 2016. Following an in-person
health screening, eligible participants received nutrition and physical activity education guided by fotonovelas,
comic-like educational books. Telephone follow-ups made at 1, 3, and 6 months by CHWs encouraged follow-
through on referrals. 288 participants completed the screening again during the 12-month follow-up.

Results: The sample was predominantly Hispanic (96%), female (82%), uninsured (79%), had a household income of
less than $19,999 (70%), foreign-born (79%), preferred Spanish (86%) and few rated themselves as good or excellent
for English proficiency (27%). Overall, Healthy Fit participants significantly improved (i.e., decreased) BFP by 0.71%
(t = 2.47, p = 0.01) but not BMI (b = .01, t = − 0.14, p = .89). Contrary to expectations, acculturation was not associated
with lower BMI (b = 0.09, p = 0.84) or BFP (b = 0.13, p = 0.85) at baseline. However, acculturation predicted changes
in both BMI (b = 0.30, p = 0.03) and BFP (b = 1.33, p = 0 .01) from baseline to follow-up. Specifically, the low
acculturation group improved in body composition measures over time and the high acculturation group did not
improve in either measure.

Conclusion: Findings suggest Healthy Fit was most effective among less acculturated individuals. The influence of
acculturation on the efficacy of nutrition and exercise interventions suggests that Hispanics should not be treated
as a homogenous subgroup.

Keywords: Obesity, Hispanics, Immigrants, Physical activity, Acculturation

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: Diane.I.Huerta@uth.tmc.edu
1The University of Texas Health Science Center at Houston, School of Public
Health in El Paso, 5130 Gateway East Blvd., El Paso, TX 79905, USA
Full list of author information is available at the end of the article

Lopez et al. BMC Public Health          (2021) 21:976 
https://doi.org/10.1186/s12889-021-11015-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-021-11015-0&domain=pdf
http://orcid.org/0000-0002-5831-0445
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:Diane.I.Huerta@uth.tmc.edu


Background
Obesity markedly increases risk for cardiovascular
diseases, hypertension, type 2 diabetes, stroke, and some
type of cancers, costing billions of dollars in healthcare
expenses [1]. In 2016, over 70% of adults aged 20 and
older in the United States (US) were overweight or obese
[2]. The estimated direct medical care cost to the US
healthcare system ranges from $147 billion to $210
billion per year for preventive and treatment services,
and an additional $4.3 billion is estimated in lost product-
ivity due to job absenteeism [3]. Unfortunately, rates of
obesity and overweight are expected to increase, with
minority populations disproportionately affected [1]. Of
the obese or overweight US adult population, 42% are
Hispanic compared to 34.5% for non-Hispanic whites [1].
In 2018, immigrants made up over 13% of the nation’s

population, with about half of the immigrant population
from Mexico (25%) and other Latin American countries
(25%) [4]. This population is less likely to understand
English, have lower educational attainment and income
and are more likely to be uninsured [5], increasing their
risk for adverse health outcomes. The persistent dispar-
ity in social determinants is exacerbated by inequities in
the physical environment [6]. For example, lower income
usually dictates the consumption of cheaper foods,
usually containing high levels of fats and sugar, thereby
increasing risks for unhealthy weight gain and diabetes
[7]. The current food environment is also one that al-
lows for abundant, cheaper food served in large portions,
with many fast-food locations concentrated in lower-
income and minority communities [6]. Meeting physical
activity recommendations is also inversely related to
income, that is, lower income communities have the
least percentage of people engaging in physical activity
[8]. The built environment, such as poor infrastructure
or neighborhood safety, may also limit a persons’ ability
to engage in physical activity safely and regularly. Adults
with limited access to parks or walking trails are two
times less likely to meet physical activity guidelines
compared to other communities that are more walkable
or have recreational facilities [9, 10]. In addition to
socioeconomical and environmental factors increasing
risk for obesity, Hispanic immigrants experience other
barriers to accessing health care and preventive services
that could minimize poor health outcomes, such as poor
English proficiency and fear of deportation [5].
Despite barriers, several health measures among

Hispanic immigrants reflect outcomes contrary to what
may be expected considering common socioeconomic
characteristics of Hispanic communities. That is,
Hispanics tend to have better health outcomes and
longer life expectancy compared to their non-Hispanic
white counterparts despite having lower income and less
access to health care resources [11]. This Hispanic

paradox observably diminishes among later generations
and as first-generation immigrants become more accul-
turated to US behaviors and beliefs, such as transitioning
to a Western-typical diet [12]. For example, US-born
Hispanics have a higher prevalence of obesity, hyperten-
sion, smoking, heart disease, and some types of cancer
compared to foreign-born Hispanics [13]. These findings
may be due to the Healthy Immigrant Effect (HIE),
which suggests that new immigrants are in better health
due to practicing healthier behaviors in their origin
country or by self-selection, where only the healthiest
immigrate to find work in the US [14, 15]. Research sug-
gests this health advantage also dissipates with more
time living in the US [15]. The nutritional transition the-
ory also explains diminished health outcomes as a result
of immigrants transitioning from a diet high in fruit and
vegetable intake to a high-calorie, high-fat diet [16].
Acculturation, which is the process of immigrants

adopting behaviors and attitudes of the new culture, in-
creases risk for obesity in the US [15]. For example, im-
migrants who resided in the US for 10 or more years,
and were thus more acculturated, had a higher Body
Mass Index (BMI) compared to immigrants in the US
for less than 10 years [17]. BMI among foreign-born im-
migrants approached US-born counterparts’ BMI as time
living in the US increased [17, 18]. Less acculturated in-
dividuals possess several unique characteristics that may
influence their response to weight related interventions,
including low rates of correct weight perception, weight
dissatisfaction, weight loss intention, and weight loss
success, along with higher fruit and vegetable consump-
tion [19, 20]. Individuals who accurately perceive their
weight as overweight or obese are more likely to pursue
and maintain weight loss in comparison to those who do
not recognize themselves as such [20, 21]. Correct
weight perception is also influenced by a healthcare pro-
vider, highlighting the importance of language in being
able to effectively navigate the healthcare system, under-
stand health recommendations, and engage in resources
[21]. Since less acculturated individuals are less likely to
proficiently speak English, language also serves as a
factor in the success of weight loss interventions.
Since acculturation influences cognitions and behaviors

related to weight, it is important to consider when devel-
oping interventions targeting immigrant communities.
Cultural tailoring, modifying an intervention to appropri-
ately incorporate elements of a population’s culture,
improves the efficacy of behavior change interventions
[22]. However, culturally appropriate interventions and
preventive programs for Hispanics, specifically with low
English proficiency, are lacking [20]. Promising methods
of cultural tailoring for Hispanic populations include the
use of community health workers (CHWs) and fotonove-
las [23]. CHWs are members of the community that have

Lopez et al. BMC Public Health          (2021) 21:976 Page 2 of 11



been trained on health education delivery and available
community resources. They are successful in reaching
underserved communities and ethnic minority groups be-
cause they often relate to the lived experience of the target
population [24]. CHWs advocate for the community’s
health and empower individuals to make healthy behavior
changes, in addition to linking disadvantaged communities
to resources [24]. Interventions that are tailored to match
the cultural identity and language of target communities
are more likely to lead to positive health outcomes [22].
Fotonovelas, comic-like educational books, have been

used to increase awareness and promote healthy habits
in Hispanic populations [23]. This creative narrative ap-
proach allows participants to self-identify with charac-
ters and is easily understood, allowing participants with
limited literacy to effectively engage in the educational
material [24]. The fotonovelas used for Healthy Fit are a
series of comic-books that were developed with the help
of CHWs as part of Project HEART (Health Education
Awareness Research Team) study [25]. These fotonove-
las follow a Hispanic family, the Ramirez’s, through their
struggle with chronic disease management and preven-
tion. The fotonovelas, “An Ounce of Prevention” and
“How to Control Your Blood Pressure”, use Hispanic
values such as family, respect, and spirituality to pro-
mote health behaviors; for example, the use of spiritual-
ity to reduce stress for hypertension prevention. CHWs
who are less acculturated are better able to explain the
Ramirez family and make it relatable to the participant
to point out common unhealthy behaviors and the im-
portance of changing these with support from the family.
Community intervention programs utilizing CHWs and
similar fotonovelas improve access to health care, know-
ledge, and promote positive health outcomes [24].
Healthy Fit, the intervention examined here, is

strengthened by its culturally and linguistically compe-
tent use of fotonovelas and low acculturated CHWs.
Therefore, we expect Healthy Fit to be more effective at
promoting weight loss among Hispanic individuals,
specifically those with lower levels of acculturation. The
purpose of this study is to evaluate the health outcomes
of Healthy Fit participants 12 months after the initial
intervention. Results from the 6-month follow-up sug-
gest Healthy Fit improved exercise and nutrition, but did
not include measures of body composition [26]. As part
of this analysis, we examine changes in body compos-
ition in relation to acculturation status.
Based on the previously reviewed acculturation re-

search, our first hypothesis is that more acculturated
participants will have a higher body mass index (BMI)
and body fat percentage (BFP) at baseline. Secondly,
acculturation will significantly predict changes in body
composition measures over time. Lastly, among participants,
we expect less acculturated participants to experience

greater reductions in body composition relative to more
acculturated individuals, since Healthy Fit utilizes CHWs
with low acculturation to deliver education and fotonovelas
designed for less acculturated immigrants.

Methods
Participants
The population of interest was low-income, uninsured
individuals and Medicaid beneficiaries, 18 years or older.
Although insured individuals were not excluded, CHWs
recruited during community events that primarily served
low-income, uninsured Hispanic populations. Adults of
other ethnicities were also included although not par-
ticularly targeted. Hispanic ethnicity was self-identified,
regardless of language spoken or generation in the US.
The only exclusion criterion was for pregnant women
due to our interest in tracking body composition
changes over time.
CHWs recruited participants by attending large com-

munity events and health fairs where multiple programs
promoted services in the community. Specifically, 352
(68%) of participants were recruited by CHWs at the
Mexican Consulate in collaboration with Ventanilla de
Salud (Window of Health) and 58 (11%) at Ayuda, a
nonprofit community organization. CHWs promoted the
free screening and services, which included a $5 cash in-
centive for completing the survey and screening. When
they showed interest, CHWs explained the consent
form, the Healthy Fit program, and the study. CHWs in-
formed potential participants that the program was part
of a large study conducted in partnership with the El
Paso Department of Public Health. CHWs also explained
the body composition measurements that would be
taken to inform them of their risk for cardiovascular
diseases. After addressing any questions or concerns
expressed by the participant, the CHW obtained the in-
dividual’s signature on a consent form. After receiving
the free screening, education and connection to free ser-
vices, many participants offered to share the program
flyer with family members or friends whom they knew
were uninsured or could benefit from the program,
which helped to recruit others of similar socioeconomic
status. The study protocol for recruitment, consent form,
and all project materials were reviewed and approved by
the Institutional Review Board at The University of Texas
Health Science Center at Houston.

Data collection-Healthy Fit intervention
This longitudinal observational evaluation of Healthy Fit
examines a sample of 514 participants recruited by five
CHWs from February 2015 through May 2016. All
CHWs were Hispanic and fluent in Spanish. Most
participants were recruited by CHWs who lived most of
their life in Mexico and strongly preferred Spanish over
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English. The primary goal of Healthy Fit was to reduce
Hispanic health disparities related to obesity, hypertension,
cardiovascular disease, and improve access to preventive
health services [26]. Healthy Fit consists of an initial 20–45-
min health screening conducted by CHWs, followed by
referrals to clinical and community resources.
Overweight/obese or hypertensive participants at base-

line received heart health fotonovelas and a list of free
or donation-based community exercise events, including
Zumba dance classes, yoga, and walking groups.
Although participants who had a healthy BMI and blood
pressure measurements did not receive the fotonovelas
with tailored heart health education, they did receive a
copy of the list of exercise opportunities. For adults,
overweight is considered a BMI of 25–29.9 and obese is
a BMI of 30 or greater [1].
As mentioned, the fotonovelas were culturally tailored

health education materials used in the Mi Corazón Mi
Comunidad (My Heart My Community) curriculum pre-
viously tested as part of Project HEART [25, 27]. The
fotonovelas, developed at an elementary literacy level,
contained information and activities to improve diet and
exercise. To facilitate the integration of friendship dur-
ing exercise, CHWs encouraged participants to attend
and invite friends to the community-based exercise
events.
CHWs conducted telephone follow-ups at 1, 3, and 6

months to assess and encourage follow through on refer-
rals provided. As barriers to attending exercise classes
were mentioned during the initial screening or during
follow-up phone calls, CHWs provided encouragement
and recommended attending with a friend. At 12-
months, CHWs repeated the in-person health screening
to assess changes in body composition for all partici-
pants, including normal weight participants. The re-
sponse rate for follow-up at 12-months was 56%, with
288 participants completing the in-person interview and
repeat body composition measures.

Measures
The health-screening instrument included questions on
demographics and health status that determined eligibil-
ity for referrals. Demographic measures included age,
gender, language preference, English proficiency, health
insurance coverage, yearly household income range, and
level of education. The Healthy Fit survey instrument
was adapted from the NIH-funded PhenX Toolkit proto-
cols, where available [28]. When pre-existing Spanish
versions of the questions were not available, researchers
and CHWs collaborated to translate instruments into
Spanish, with back translation into English, to refine
accuracy of translations [29].
CHWs used a stadiometer to measure height and a

scale with bioelectrical impedance analysis to measure

weight and BFP. Due to occasional technical challenges
with the biometric impedance scale, BFP was sometimes
not collected. Body composition changes were calculated
using the baseline and 12-month follow-up measurements.
The variable socioeconomic status (SES) was created

by combining z-scores on level of educational attain-
ment and yearly income into one mean score. Following
the PhenX protocol, acculturation was measured via an
assessment of birthplace (US or foreign-born), number
of years living in the US, English proficiency, and lan-
guage preference, which are widely accepted markers of
acculturation [30, 31]. We created an aggregate accultur-
ation score (α = .80) to create a single robust measure by
first standardizing each of the four measures of accultur-
ation and then computing their mean. This method
reduces measurement error and the number of analyses
required, thereby reducing the possibility of Type II
error. Acculturation level of CHWs was assessed using
the same aggregate score. The acculturation variable was
later split by the mean into “high” and “low” groups for
follow-up analyses.

Analysis
We conducted a Pearson correlation to assess associations
between all variables: BMI, BFP, acculturation, SES, age,
and gender. We also conducted separate multivariate
linear regression models to examine if acculturation
predicted BMI and BFP at baseline and follow-up. Regres-
sions at follow-up controlled for baseline levels of the
dependent variable, thus making acculturation a predictor
of change over time [32]. We included age, gender, and
SES as covariates in the regression models based on evi-
dence of their impact on body composition [33]. Partici-
pants classified as normal BMI and/or BFP were included
in all analyses. To test for moderation effects, each covari-
ate was multiplied by the focal predictor, acculturation, to
create an interaction term [34]. We tested the linear re-
gression assumptions of normality of residuals, collinear-
ity, homogeneity of variance, and influential observations.
To test if the mean differences in body composition be-
tween the baseline and follow-up time points was statisti-
cally significant, we conducted a paired sample t-test for
both BMI and BFP. Finally, as a follow-up analysis based
on significant findings from baseline to follow-up, we used
independent sample t-tests to determine if differences by
acculturation group were significant. All statistical analysis
was conducted in Statistical Analysis System (SAS)
University Edition.

Results
The sample characteristics presented in Table 1, N = 514
for the entire sample was predominantly Hispanic (96%),
female (82%), uninsured (79%), and had a household
income of less than $19,999 (70%). In terms of acculturation,
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Table 1 Frequency of key sample characteristics (n = 514 overall, n = 164 for low acculturation, n = 94 for high acculturation)

Characteristic Overall (n = 514)
n (%)

Low Acculturation (164)
n (%)

High Acculturation (n = 94)
n (%)

p-value

Gender 0.0128

Male 93 (18.1) 14 (8.5) 18 (19.1)

Female 421 (81.9) 150 (91.5) 76 (80.9)

Hispanic Ethnicity 0.7859

Yes 498 (96.8) 156 (95.1) 91 (96.81)

No 11 (2.1) 6 (3.7) 2 (2.1)

Missing* 5 (0.1) 2 (1.2) 1 (1.1)

Income 0.0057

< $19,999 363 (70.6) 121 (73.8) 53 (56.4)

$20,000 - $29,999 84 (16.3) 29 (17.7) 20 (21.3)

$30,000 - $39,999 30 (5.8) 7 (4.3) 10 (10.6)

$40,000+ 31 (6.0) 6 (3.6) 10 (10.6)

Missing* 6 (1.2) 1 (0.6) 1 (1.1)

Educational Attainment <.0001

< High School diploma 247 (48.0) 103 (62.8) 14 (14.9)

High School Grad or GED 115 (22.4) 35 (21.3) 35 (37.2)

Some college 94 (18.3) 16 (9.8) 30 (31.9)

Bachelors or higher 50 (9.7) 9 (5.5) 14 (14.9)

Missing* 8 (1.6) 1 (0.6) 1 (1.6)

Health Insurance <.0001

Insured 106 (20.6) 18 (11.0) 33 (35.1)

Uninsured 407 (79.2) 146 (89.0) 61 (64.9)

Missing* 1 (0.2) 0 (0) 0 (0)

US Born <.0001

Yes 104 (20.2) 0 (0) 52 (55.3)

No 409 (79.6) 164 (100.0) 42 (44.7)

Missing* 1 (.2) 0 (0) 0 (0)

Years in US <.0001

< 10 125 (24.3) 60 (36.6) 4 (4.3)

11–20 years 115 (22.4) 48 (29.3) 12 (12.8)

20+ 256 (49.8) 50 (30.5) 78 (82.9)

Missing* 18 (3.5) 6 (3.6) 0 (0)

English Fluency <.0001

Poor of Fair 363 (70.6) 154 (93.9) 31 (33.0)

Good or Excellent 141 (27.4) 8 (4.3) 62 (65.9)

Missing* 10 (2.0) 3 (1.8) 1 (1.1)

Spanish Language Preference <.0001

Yes 446 (86.8) 164 (100.0) 70 (74.5)

No 64 (12.4) 0 (0) 21 (22.3)

Missing* 4 (0.8) 0 (0) 3 (3.2)

BMI 0.0460

Underweight 3 (0.6) 0 (0) 2 (2.1)

Normal 84 (16.3) 21 (12.8) 21 (22.3)
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most of the sample was foreign-born (79%) with an
average of 21 years residing in the US. The majority
also preferred speaking and writing in Spanish (86%)
and few rated themselves as good or excellent for
English proficiency (27%). At baseline, the mean BMI
was 30.58 and the mean BFP was 42.02%. The prevalence
of obesity was 48.6% (n = 250), with an additional 33.3%
(n = 171) overweight (Table 1).
Acculturation was significantly correlated with BFP

(r = − 0.17, p < .01) but not BMI, (r = − 0.06, p = .17).
Socioeconomic status (SES) was also significantly
correlated with both BFP (r = − 0.18, p < .01) and BMI
(r = − 0.13, p < .01). Age was also significantly correlated
with both BFP (r = 0.13, p = 0.01) and BMI (r = 0.12, p <
0.01). Gender, being male, was significantly correlated
with BFP (r = − 0.58, p < .01) but not BMI (r = − 0.08,
p = 0.09). All Pearson correlations are presented in
Table 2.
The first hypothesis, that acculturation predicted

higher baseline body composition, was tested using
multivariate regression models predicting BMI and BFP,
presented in Table 3. There were no significant interac-
tions between covariates and acculturation, thus no
interaction terms were included in the analysis. Several
influential observations were identified, only slightly
increasing parameter estimates, but removing them did
not substantially alter findings and we concluded the
observations were true possibilities, keeping them in the
analysis. The tests of regression assumptions were

satisfactory except for the Shapiro-Wilk’s W, which tests
for normality of residuals [35]. Given that regression es-
timates are robust to this assumption in larger samples,
we did not perform variable transformations [36].
Our first hypothesis was not supported, as accultur-

ation was not a significant predictor of BMI (b = 0.09,
p = 0.83) or BFP (b = 0.13, p = 0.85). Although not statis-
tically significant, the high acculturated group had lower
BMI and BFP at baseline, 29.82 and 39.79%, respectively,
compared to the less acculturated group, 31.02 and
43.31%, respectively.
For participants with 12-month follow-up measures

(n = 258), BMI increased by 0.01 units, from 30.58 to
30.59, which is not statistically significant (t (257) = − 0.14,
p = 0.89). However, BFP significantly decreased by a
percentage of 0.71, from 42.03 to 41.32% (t (257) = 2.47,
p = 0.01).
The multivariate regressions predicting BMI and BFP at

the 12-month follow-up are presented in Table 4. Only
participants with both body composition measurements at
12-month follow-up were included in the follow-up
regression analyses (n = 258). Acculturation was a signifi-
cant predictor for both BMI (b = 0.30, p = 0.03) and BFP
(b = 1.33, p = 0.01). That is, for every standard deviation
unit increase in acculturation, BMI increased by 0.30 and
BFP increased by 1.33%, while controlling for socioeco-
nomic status, gender, age, and body composition baseline
levels. Follow-up analyses used a mean split to create a
high acculturation and a low acculturation group.

Table 2 Pearson’s correlation coefficients

BMI BFP Acculturation SES Age

BFP .70* –

Acculturation −.06 −.17* –

SES −.13* −.18* .43* –

Age .12* .13* −.23* −.38* –

Gender (male) −.08 −.58* .18* .10* −.02

Abbreviations: BMI, body mass index; BFP, body fat percentage; SES, socioeconomic status
*p < .05

Table 1 Frequency of key sample characteristics (n = 514 overall, n = 164 for low acculturation, n = 94 for high acculturation)
(Continued)

Characteristic Overall (n = 514)
n (%)

Low Acculturation (164)
n (%)

High Acculturation (n = 94)
n (%)

p-value

Overweight 171 (33.3) 61 (37.2) 28 (29.8)

Obese 250 (48.6) 82 (50.0) 43 (45.7)

Missing* 6 (1.2) 0 (0) 0 (0)

Mean (SD Mean (SD) Mean (SD)

Age 45.4 (13.0) 47.0 (10.9) 42.7 (15.7)

Body Mass Index 30.5 (5.6) 31.01 (5.7) 29.8 (6.1)

Body Fat Percentage 42.0 (10.1) 43.3 (8.1) 39.7 (10.8)

*Missing completely at random if participant declined to answer or CHW skipped question
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Figure 1 illustrates the changes in means for both body
composition measures over time, overall (blue line) and
by low and high level of acculturation (green and grey
lines, respectively). The high acculturation group (n =
94) had a lower mean BMI of 29.82 at baseline, which
increased to 30.13 at follow-up. The low acculturation
group (n = 164) had a mean BMI of 31.02 at baseline,
which decreased to 30.86 at follow-up. The same trend
exists for BFP, where the high acculturation group had a
mean BFP of 39.79% and increased to 40.28% while the
low acculturation group decreased from 43.31 to 41.92%.
That is, the low acculturation group improved
(decreased) in body composition measures and the high
acculturation group did not improve in either measure.
The average weight loss overall for Healthy Fit partici-
pants was only 0.04 pounds, which is not clinically
significant weight loss. By acculturation, the low accul-
turation group experienced an average decrease of 0.39
pounds while the high acculturation group experienced
an average increase of 0.81 pounds.
We also tested the significance of differences between

acculturation groups using independent sample t-tests.
The t-tests compared the high and low acculturation
groups on BMI and BFP change scores. Change in BMI
from baseline to 12-month follow-up was 0.31 units in
the high acculturation group and -0.16 units in the low
acculturation group, for a difference of 0.47 between the
two groups (95% CI: − 0.82, − 0.13, t = − 2.73, df = 256,

p < 0.05). Similarly, the change in BFP was 0.49% in the
high acculturation group and -1.39% in the low accul-
turation group, for a difference of 1.87% between the
two groups (95% CI: − 3.02, − 0.71, t = − 3.2, df = 256,
p < 0.05).

Discussion
This study presented the outcomes of the Healthy Fit
program among a sample of primarily low-income
Hispanics living on the US-Mexico border, specifically
analyzing the relation between acculturation and body
composition changes over time. Although acculturation
was not a significant predictor of body composition at
baseline, it was a significant predictor of change from
baseline to follow-up.
Contrary to the first hypothesis that acculturation

would be associated with overweight or obesity, the
more acculturated participants measured lower BMI and
BFP compared to less acculturated participants at
baseline. This result may be in part to the correlation
between acculturation and SES since SES is a protective
factor against overweight/obesity. In particular, people
with higher income are more likely to afford healthy
food options and live-in neighborhoods where they can
safely and regularly exercise. Additionally, the average
length of residence in the US for this sample is 21 years,
which far exceeds the 10-year threshold noted in previ-
ous research where significant weight gain was seen [16].

Table 3 Regression models predicting BMI and BFP at baseline

Body Mass Index
(n = 508)

Body Fat Percentage
(n = 465)1

Independent Variables B 95% CI B 95% CI

Intercept 29.09* (27.20, 30.97) 41.15* (38.38, 43.92)

Acculturation 0.09 (−0.79, 0.98) 0.13 (−1.18, 1.43)

Socioeconomic Status −0.70 (−1.47, 0.06) − 1.32* (−2.41, − 0.23)

Age 0.04 (−0.00, 0.07) 0.06* (0.00, 0.12)

Gender −1.06 (−2.42, 0.3) −14.99* (− 16.97, − 13.02)
1BFP was sometimes missing due to technical challenges with the biometric impedance scale, which consistently provided weight readings but was sometimes
unable to estimate BFP
*p < .05

Table 4 Regression models predicting BMI and BFP at 12-month follow-up, controlling for baseline measures

Body Mass Index
(n = 258)

Body Fat Percentage
(n = 258)

Independent Variables B 95% CI B 95% CI

Intercept 1.59 (0.65, 2.52) 6.95* (3.44, 10.46)

Baseline Measure 0.97* (0.94, 0.99) 0.86* (0.79, 0.92)

Acculturation 0.30* (0.03, 0.58) 1.33* (0.35, 2.31)

Socioeconomic Status 0.08 (−0.22, 0.002) 0.05 (−0.78, 0.89)

Age −0.01 (−0.60, 0.32) − 0.04 (− 0.08, 0.01)

Gender − 0.14 (− 0.32, 0.52) −1.36 (−3.22, 0.51)

*p < .05
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Although BFP did decline over time, there were no re-
ductions in BMI in the overall sample. However, BMI
remaining stable over time is also a positive outcome,
considering that some weight gain is normal with age.
Furthermore, BFP is a stronger indicator for overweight/
obesity and disease risk since it can differentiate between
lean mass and fat mass [36, 37]. Although Healthy Fit
had a small effect on BFP, long-term implementation
could lead to more substantial health benefits. For obese
patients, losing a minimum of 5% of their body weight
lowers risk for diabetes, cardiovascular disease, and other
obesity-related conditions [38–40]. Although Healthy Fit
participants did not, on average, experience clinically
significant weight loss after 12-months, effects might be

compounded over time if the low-cost, light touch inter-
vention was sustained.
Regarding changes by level of acculturation, the low

acculturated group experienced significant reductions in
both BMI and BFP not seen among the high acculturated
group. As expected, the culturally tailored educational ma-
terial and delivery by low acculturated CHWs increased
effectiveness allowing small but significant changes among
the low acculturated group. However, the absence of
weight loss among the more acculturated participants
highlights the need for additional cultural tailoring.
Tremendous variability exists among Hispanics, and this
study suggests acculturation status captures important dif-
ferences within the heterogeneous Hispanic population.

Fig. 1 Graphic illustration of the changes in means over time for both Body Mass Index and Body Fat Percentage overall and by level of acculturation
for all participants with 12-month follow-up measurements (n = 258 overall, n = 164 for low acculturation, n = 94 for high acculturation)
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Findings also suggest it may be important to intervene
early with immigrants before individuals adopt behaviors
and attitudes that negatively affect health behaviors and
outcomes. The high acculturated group may have a differ-
ent perception of healthy weight standards or image, vary-
ing access to healthy or processed foods, or other health
behaviors which may have impacted the effectiveness of
the program. It may also be that the low acculturated
group has not transitioned from their consumption of
healthier foods to processed fatty foods, as theorized by
the nutritional transition theory [16]. Additional research
is needed to further explore why the high acculturation
group did not benefit from the program.
The study findings have important implications for

the development and implementation of culturally ap-
propriate weight loss interventions which may need
to vary depending on level of acculturation. This
study contributes to the existing literature on the im-
pact of acculturation on health outcomes specifically
for US-Mexico border populations by providing an
understanding of the factors that predict obesity and
overweight among a US-Mexico border population.
The analysis between two acculturation groups, high
and low, also fills a gap in knowledge regarding inter-
vention development and implementation by stressing
the importance of culturally appropriate delivery.

Strengths and limitations
A major strength of this study is the large sample size
providing adequate power in detecting significant differ-
ences. Further, we succeeded in reaching a vulnerable
population facing substantial health disparities and
tracking their health outcomes over time. However, the
generalizability of the results may be limited to Hispanic
groups living on the border and may not apply directly
to other ethnic groups or regions.
The culturally tailored educational material and inter-

vention delivery by CHWs may have increased effective-
ness of the intervention allowing small but significant
changes among the low acculturation group. The ability
of CHWs to provide culturally appropriate education to
this group by means of communication and use of foto-
novelas is one of the strengths of the Healthy Fit inter-
vention. In addition, since CHWs are widely used in the
US-Mexico border region for educational programs, they
may be generally perceived as trustworthy, fostering pro-
gram effectiveness.
Further research is needed to fully understand the role

of acculturation on body composition and why the inter-
vention was more successful among less acculturated
participants. Additional variables such as body percep-
tion, ideal body image, perceived benefits and barriers of
physical activity and healthy eating, and country of ori-
gin could be analyzed to understand how they impact

body composition outcomes between the acculturation
groups. Future studies should also aim to include more
men, as this study sample primarily consists of women.
To fully understand this relationship between accultur-
ation and body composition, researchers should consider
an ecological perspective in analyzing the impact of
acculturation on health behaviors by probing cultural
beliefs, social norms, and support networks of the indi-
vidual and broader factors such as the social and polit-
ical climate of the community, access to resources, and
the physical environment.

Conclusion
This study contributes to research and practice by
highlighting the importance of acculturation when develop-
ing interventions for Hispanic populations. Specifically, ac-
culturation was a significant predictor of body composition
changes over time following a weight-loss intervention tar-
geting Hispanics living in the US-Mexico border region.
Healthy Fit’s culturally tailored approach was successful for
less acculturated individuals. As such, level of acculturation
should be considered in the development and implementa-
tion of obesity prevention interventions. This light-touch
intervention could be implemented on a broader scale to
address obesity disparities among similar vulnerable com-
munities. More research is needed to identify effective strat-
egies for more acculturated Hispanic populations.

Abbreviations
BFP: Body Fat Percentage; BMI: Body Mass Index; CHW: Community Health
Worker; HIE: Healthy Immigrant Effect; US: United States of America

Acknowledgements
Not applicable.

Authors’ contributions
DL conducted a literature review, analyzed, and interpreted the data
regarding body composition changes and statistical association to
acculturation. LC conducted a literature review and substantially contributed
to the Discussion section. DV collected data and substantially contributed to
the Methods and Discussion section. LB substantially contributed to the
design of the work, data collection and analysis, and critically reviewed the
manuscript. All authors read and approved the final manuscript.

Funding
Research reported in this paper was supported by the Border Public Health
Interest Group of the City of El Paso Department of Public Health, with
funding from the Health and Human Services Commission as part of the
Centers for Medicare & Medicaid Services 1115 Medicaid Waiver. Additionally,
this study was supported in part by the U.S. National Cancer Institute (NCI)
through a Community Networks Program Center grant, U54 CA153505. The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the City of El Paso, the Centers for Medicare &
Medicaid Services, or NCI.
Research reported in this paper was supported by the National Institute of
General Medical Sciences of the National Institutes of Health under linked
Award Numbers RL5GM118969, TL4GM118971, and UL1GM118970. The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

Availability of data and materials
The dataset analyzed during the current study are available from the
corresponding author on reasonable request.

Lopez et al. BMC Public Health          (2021) 21:976 Page 9 of 11



Declarations

Ethics approval and consent to participate
All study participants provided informed written consent prior to enrollment.
The Institutional Review Board at The University of Texas Health Science
Center at Houston approved all study procedures.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1The University of Texas Health Science Center at Houston, School of Public
Health in El Paso, 5130 Gateway East Blvd., El Paso, TX 79905, USA. 2The
University of Texas at El Paso, El Paso, USA.

Received: 8 October 2020 Accepted: 9 May 2021

References
1. Overweight & Obesity. 2018 [Available from: https://www.cdc.gov/obesity/.
2. BRFSS Prevalence & Trends Data Centers for Disease Control and

Prevention2018 [Available from: https://www.cdc.gov/brfss/brfsspreva
lence/.

3. Goettler A, Grosse A, Sonntag D. Productivity loss due to overweight and
obesity: a systematic review of indirect costs. BMJ Open. 2017;7(10):e014632.
https://doi.org/10.1136/bmjopen-2016-014632.

4. Budiman A, Tamir C, Mora L, Noe-Bustamente L. Facts on U.S. immigrants,
2018: Pew Research Center; 2020 [Available from: https://www.pewresearch.
org/hispanic/2020/08/20/facts-on-u-s-immigrants/.

5. Zong J, Batalova J. Mexican Immigrants in the United States Migration
Policy Institute2018 [Available from: https://www.migrationpolicy.org/article/
mexican-immigrants-united-states.

6. Hilmers A, Hilmers DC, Dave J. Neighborhood disparities in access to
healthy foods and their effects on environmental justice. Am J Public
Health. 2012;102(9):1644–54. https://doi.org/10.2105/AJPH.2012.300865.

7. Mitchell NS, Catenacci VA, Wyatt HR, Hill JO. Obesity: overview of an
epidemic. Psychiatr Clin North Am. 2011;34(4):717–32. https://doi.org/10.101
6/j.psc.2011.08.005.

8. Towne SD Jr, Lopez ML, Li Y, Smith ML, Warren JL, Evans AE, et al.
Examining the role of income inequality and neighborhood
walkability on obesity and physical activity among low-income
Hispanic adults. J Immigr Minor Health. 2018;20(4):854–64. https://doi.
org/10.1007/s10903-017-0625-1.

9. Papas MA, Alberg AJ, Ewing R, Helzlsouer KJ, Gary TL, Klassen AC. The built
environment and obesity. Epidemiol Rev. 2007;29(1):129–43. https://doi.
org/10.1093/epirev/mxm009.

10. Sallis JF, Floyd MF, Rodríguez DA, Saelens BE. Role of built environments in
physical activity, obesity, and cardiovascular disease. Circulation. 2012;125(5):
729–37. https://doi.org/10.1161/CIRCULATIONAHA.110.969022.

11. Medina-Inojosa J, Jean N, Cortes-Bergoderi M, Lopez-Jimenez F. The
Hispanic paradox in cardiovascular disease and Total mortality. Prog
Cardiovasc Dis. 2014;57(3):286–92. https://doi.org/10.1016/j.pcad.2014.
09.001.

12. Valles SA. The challenges of choosing and explaining a phenomenon in
epidemiological research on the “Hispanic paradox”. Theor Med Bioethics.
2016;37(2):129–48. https://doi.org/10.1007/s11017-015-9349-1.

13. McCarthy M. CDC report confirms ‘Hispanic Paradox’. Br Med J. 2015;350:
h2467. British Medical Journal Publishing Group. https://doi.org/10.1136/
bmj.h2467.

14. Hamilton TG. The healthy immigrant (migrant) effect: in search of a better
native-born comparison group. Soc Sci Res. 2015;54:353–65. https://doi.
org/10.1016/j.ssresearch.2015.08.008.

15. Alidu L, Grunfeld EA. A systematic review of acculturation, obesity
and health behaviours among migrants to high-income countries.
Psychol Health. 2018;33(6):724–45. https://doi.org/10.1080/08870446.2
017.1398327.

16. Delavari M, Sønderlund AL, Swinburn B, Mellor D, Renzaho A. Acculturation
and obesity among migrant populations in high income countries--a
systematic review. BMC Public Health. 2013;13(1):458.

17. Goel MS, McCarthy EP, Phillips RS, Wee CC. Obesity among US immigrant
subgroups by duration of residence. JAMA. 2004;292(23):2860–7. https://doi.
org/10.1001/jama.292.23.2860.

18. Hubert HB, Snider J, Winkleby MA. Health status, health behaviors, and
acculturation factors associated with overweight and obesity in Latinos
from a community and agricultural labor camp survey. Prev Med. 2005;
40(6):642–51. https://doi.org/10.1016/j.ypmed.2004.09.001.

19. Ghaddar S, Brown CJ, Pagán JA, Díaz V. Acculturation and healthy lifestyle
habits among Hispanics in United States-Mexico border communities. Pan
Am J Public Health. 2010;28(3):190.

20. New C, Xiao L, Ma J. Acculturation and overweight-related attitudes and
behavior among obese hispanic adults in the United States: acculturation
and obesity in US Hispanics. Obesity. 2013;21(11):2396–404. https://doi.org/1
0.1002/oby.20146.

21. Guendelman SD, Ritterman-Weintraub ML, Fernald LCH, Kaufer-Horwitz
M. Weight status of Mexican immigrant women: a comparison with
women in Mexico and with US-born Mexican American women. Am J
Public Health. 2013;103(9):1634–40. https://doi.org/10.2105/AJPH.2012.3
01171.

22. Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review
of tailored print health behavior change interventions. Psychol Bull. 2007;
133(4):673–93. https://doi.org/10.1037/0033-2909.133.4.673.

23. Reyes-Rodriguez ML, Garcia M, Silva Y, Sala M, Quaranta M, Bulik CM.
Development of fotonovelas to raise awareness of eating disorders in
Latinos in the United States. Mex J Eat Disord. 2016;7(1):17–23.

24. Balcazar H, Rosenthal EL, Brownstein JN, Rush CH, Matos S, Hernandez L.
Community health workers can be a public health force for change in the
United States: three actions for a new paradigm. Am J Public Health. 2011;
101(12):2199–203. https://doi.org/10.2105/AJPH.2011.300386.

25. Balcazar H, de Heer HD, Wise Thomas S, Redelfs A, Rosenthal EL, Burgos X,
et al. Promotoras can facilitate use of recreational community resources: the
mi Corazón mi Comunidad cohort study. Health Promot Pract. 2016;17(3):
343–52. https://doi.org/10.1177/1524839915609060.

26. Brown LD, Vasquez D, Salinas JJ, Tang X, Balcázar H. Evaluation of healthy
fit: a community health worker model to address Hispanic health disparities.
Prev Chronic Dis. 2018;15:E49.

27. Balcazar H, Wise S, Rosenthal EL, Ochoa C, Rodriguez J, Hastings D, et al. An
ecological model using promotores de salud to prevent cardiovascular
disease on the US-Mexico border: the HEART project. Prev Chronic Dis.
2012;9:E35.

28. Hamilton CM, Strader LC, Pratt JG, Maiese D, Hendershot T, Kwok RK, et al.
The PhenX toolkit: get the most from your measures. Am J Epidemiol. 2011;
174(3):253–60. https://doi.org/10.1093/aje/kwr193.

29. Cantor SB, Byrd TL, Groff JY, Reyes Y, Tortolero-Luna G, Mullen PD.
The language translation process in survey research: a cost analysis.
Hisp J Behav Sci. 2005;27(3):364–70. https://doi.org/10.1177/07399863
05277940.

30. Wallace PM, Pomery EA, Latimer AE, Martinez JL, Salovey P. A review of
acculturation measures and their utility in studies promoting Latino
health. Hisp J Behav Sci. 2010;32(1):37–54. https://doi.org/10.1177/073
9986309352341.

31. Kaplan MS, Huguet N, Newsom JT, McFarland BH. The association between
length of residence and obesity among Hispanic immigrants. Am J Prev
Med. 2004;27(4):323–6. https://doi.org/10.1016/j.amepre.2004.07.005.

32. Menard SW, Publishing E. Longitudinal research. Newbury Park: Sage
Publications; 1991.

33. Masterson Creber RM, Fleck E, Liu J, Rothenberg G, Ryan B, Bakken S.
Identifying the complexity of multiple risk factors for obesity among urban
Latinas. J Immigr Minor Health. 2017;19(2):275–84. https://doi.org/10.1007/s1
0903-016-0433-z.

34. Warner RM. Applied Statistics: From Bivariate through Multivariate
Techniques. 2nd ed: Sage Publications; 2013.

35. Chen X, Ender P, Mitchell M, Wells C. Regression with Stata 2003 [Available
from: https://stats.idre.ucla.edu/stata/webbooks/reg/chapter1/
regressionwith-statachapter-1-simple-and-multiple-regression/.

36. Goonasegaran AR, Nabila FN, Shuhada NS. Comparison of the effectiveness
of body mass index and body fat percentage in defining body composition.
Singap Med J. 2012;53(6):403–8.

Lopez et al. BMC Public Health          (2021) 21:976 Page 10 of 11

https://www.cdc.gov/obesity/
https://www.cdc.gov/brfss/brfssprevalence/
https://www.cdc.gov/brfss/brfssprevalence/
https://doi.org/10.1136/bmjopen-2016-014632
https://www.pewresearch.org/hispanic/2020/08/20/facts-on-u-s-immigrants/
https://www.pewresearch.org/hispanic/2020/08/20/facts-on-u-s-immigrants/
https://www.migrationpolicy.org/article/mexican-immigrants-united-states
https://www.migrationpolicy.org/article/mexican-immigrants-united-states
https://doi.org/10.2105/AJPH.2012.300865
https://doi.org/10.1016/j.psc.2011.08.005
https://doi.org/10.1016/j.psc.2011.08.005
https://doi.org/10.1007/s10903-017-0625-1
https://doi.org/10.1007/s10903-017-0625-1
https://doi.org/10.1093/epirev/mxm009
https://doi.org/10.1093/epirev/mxm009
https://doi.org/10.1161/CIRCULATIONAHA.110.969022
https://doi.org/10.1016/j.pcad.2014.09.001
https://doi.org/10.1016/j.pcad.2014.09.001
https://doi.org/10.1007/s11017-015-9349-1
https://doi.org/10.1136/bmj.h2467
https://doi.org/10.1136/bmj.h2467
https://doi.org/10.1016/j.ssresearch.2015.08.008
https://doi.org/10.1016/j.ssresearch.2015.08.008
https://doi.org/10.1080/08870446.2017.1398327
https://doi.org/10.1080/08870446.2017.1398327
https://doi.org/10.1001/jama.292.23.2860
https://doi.org/10.1001/jama.292.23.2860
https://doi.org/10.1016/j.ypmed.2004.09.001
https://doi.org/10.1002/oby.20146
https://doi.org/10.1002/oby.20146
https://doi.org/10.2105/AJPH.2012.301171
https://doi.org/10.2105/AJPH.2012.301171
https://doi.org/10.1037/0033-2909.133.4.673
https://doi.org/10.2105/AJPH.2011.300386
https://doi.org/10.1177/1524839915609060
https://doi.org/10.1093/aje/kwr193
https://doi.org/10.1177/0739986305277940
https://doi.org/10.1177/0739986305277940
https://doi.org/10.1177/0739986309352341
https://doi.org/10.1177/0739986309352341
https://doi.org/10.1016/j.amepre.2004.07.005
https://doi.org/10.1007/s10903-016-0433-z
https://doi.org/10.1007/s10903-016-0433-z
https://stats.idre.ucla.edu/stata/webbooks/reg/chapter1/regressionwith-statachapter-1-simple-and-multiple-regression/
https://stats.idre.ucla.edu/stata/webbooks/reg/chapter1/regressionwith-statachapter-1-simple-and-multiple-regression/


37. Millstein RA. Measuring outcomes in adult weight loss studies that include
diet and physical activity: a systematic review. J Nutr Metab. 2014;
2014(2014):421423–13.

38. Ryan DH, Yockey SR. Weight loss and improvement in comorbidity:
differences at 5, 10, 15%, and over. Curr Obes Rep. 2017;6(2):187–94. https://
doi.org/10.1007/s13679-017-0262-y.

39. Arem H, Irwin M. A review of web-based weight loss interventions in adults.
Obes Rev. 2011;12(5):e236–e43. https://doi.org/10.1111/j.1467-789X.2010.
00787.x.

40. Magkos F, Fraterrigo G, Yoshino J, Luecking C, Kirbach K, Kelly Shannon C,
et al. Effects of moderate and subsequent progressive weight loss on
metabolic function and adipose tissue biology in humans with obesity. Cell
Metab. 2016;23(4):591–601. https://doi.org/10.1016/j.cmet.2016.02.005.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Lopez et al. BMC Public Health          (2021) 21:976 Page 11 of 11

https://doi.org/10.1007/s13679-017-0262-y
https://doi.org/10.1007/s13679-017-0262-y
https://doi.org/10.1111/j.1467-789X.2010.00787.x
https://doi.org/10.1111/j.1467-789X.2010.00787.x
https://doi.org/10.1016/j.cmet.2016.02.005

	Abstract
	Background
	Method
	Results
	Conclusion

	Background
	Methods
	Participants
	Data collection-Healthy Fit intervention
	Measures
	Analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

