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Abstract: Obesity has reached epidemic proportions worldwide. In 2006, the World Health Organization
estimated  that  by  2015,  about  2.3 billion adults will be overweight and more than 700 million will be obese.
The objectives of this study were to examine the prevalence and correlates of obesity among a sample of
Hispanics living in a new settlement area in the United States (US), determine correlates of body mass index
(BMI) and examine associations between participants’ region of origin on obesity prevalence. This study is an
exploratory cross-sectional analysis. Data for the analysis were collected from 303 Hispanic adults living in
thesoutheastern US over a nine-month period. Results showed that obesity prevalence increase with length
of residency in the US, obesity prevalence was higher among women than men. Significant differences in BMI
were observed by region of origin among women. Region of origin was a strong predictor of BMI among
women; age was the only significant predictor among men. Findings suggest the need for weight-reduction
interventions to be targeted to specific subgroups of Hispanics; factors that should be considered are country
of origin, level of acculturationandsocioeconomic and cultural characteristics.
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INTRODUCCION accommodate their culture and language. The majority of

In the United States (US), Hispanics are historically and according to past research their overall health status
concentrated   in   the    states    of   California,  Texas, is better than US-born immigrants or immigrants who have
New York, Florida, Illinois, Arizona, New Jersey, New been in the US for longer time [5,6].
Mexicoand Colorado [1]. Some of these areas are well Differences in obesity by length of residency in the
prepared to accommodate the culture and language of this US, acculturation status, food insecurity, birthplace
population. However, factors such as overcrowding in (foreign born vsUS born), age, marital status, years of
traditional settlement areas, competition over jobs and education, access to health care, self-reported health,
difficulty finding affordable housing made that several number of children (for women), eating patterns and lack
states in the South become new settlement areas for of physical activity have all been examined in this group
Hispanics [2,3]. Between 2000-2010, the states with the [5, 7-14]. Despite the range of constructs being measured
largest percentage growth in the Hispanic population directly or indirectly by proxy of  these  measures,
include Alabama, Arkansas, Kentucky, Mississippi, North positive  associations  are  observed consistently
Carolina, TennesseeandSouth Carolina [1]. Nevertheless, between dimensions  of acculturation and obesity among
Hispanic in these areas may face difficulties in Hispanics [5,8-13,15]. Hispanics share a common
overcoming languageandcultural barriers not encountered language,  however,  the  variability  of  their  culture,
by those living in traditional Hispanic receiving states dietary and other lifestyle behaviors can affect health
with an already large Hispanic population that behaviors [16,17].

Hispanics in the new settlement areas are foreign-born [1]
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These differences show the need for research among surveys had equivalent meanings. No discrepancy was
Hispanics residing in the new settlement areas. In this found between English and Spanish version. The survey
exploratory study, we examined the prevalence of obesity was first pretested with 20 Hispanic students to assess
and look at associations between body mass index (BMI) readability and required level of literacy (i.e., less than
and age, food security, residence time in the US, physical high school education). Two bilingual trained graduate
activity, energy intake, income, region of origin outside students whose first language is Spanish and had more
the US and education, in a sample of Hispanics living in than five years of experience conducting focus groups
a new settlement area in the US. and other qualitative research among Hispanic

MATERIALS AND METHODS conducted the 24-hour recall survey. Participants were

Study Design and Participants: This research was a Spanish upon their preference.
cross-sectional study conducted from May 2006 through
January 2007 that included a convenience sample of 303 Demographic Information and Acculturation:Our survey
Hispanic adults recruited from counties across South captured gender, date of birth, average monthly income,
Carolina (SC), where more than half (60.3%) of the the number of adults and children living in the home,
Hispanic population is estimated to be foreign-born[18]. access to health insuranceandyears of education. Country
Inclusion criteria were being a Hispanic 18 years of age or of birth and time of residency in the US were included as
older living in SC. Pregnant women and those who were a proxy of acculturation.
on a special diet for medical reasons were excluded.
Clemson University Institutional Review Board approved Energy Intake and Physical Activity: The 24-hour dietary
all procedures and all participants’ signed informed recall surveys were analyzed using The Minnesota
consent forms. Nutrition Data System (Minnesota Nutrition Data System

Participants  were recruited by radio announcements software, food and nutrient database, version 31, 2000,
during a bi-weekly nutrition extension program University of Minnesota, Minneapolis) following
(conducted  by  one  of the researchers), phone calls, protocols developed by the Nutrition Coordinating Center
flyers and  personal  contact  with   authorized  personal of the University of Minnesota [19]. Recall data was
in apartment complexes whose residents were collected in both weekdays and weekends.One question
predominantly Hispanic, a Head Start school, the Latin was used to assess if participants considered themselves
America Consortium of SC, a Hispanic Storeandtwo inactive, somewhat active or very active. For analysis
centers that offer English as a Second Language (ESL) purpose, we dichotomized this variable into a physical
classes. Staff in these locations met with the researchers activity status variable with two levels: (1) low active and
and received a detailed explanation of the project, (2) high active.
including copies of the survey instruments and
descriptions of the type of commitment involved. Food Security: The Spanish-Language version of the U.S.
Potential participants were called to schedule an Household Food Security Survey Module was used to
appointment to enter the study and complete the assess food security. This instrument has been used in
interview and measurements in their homes. Participants national surveys and the reliability and validity is well
received $15 for their participation. established [20].

Instruments and Measurements: The survey developed measurement  for  height  and  weight  was  taken
for this study was organized in four areas: (1) socio- according to standardized procedures [21] using a
demographic information and acculturation, (2) energy portable stadiometer (Pro-Med Products, Inc, Atlanta,
intake and physical activity tools, (3) food securityand(4) GA) and a Tanita Electronic Scale Model BWB-800
anthropometric measures. It was administered through a (Tanita Corporation Tokyo, Japan). BMI was calculated as
face-to-face interview and the time needed to complete it kg/m  and operationalized as both continuous and
was between 60-75 minutes. The questionnaire was tested categorical variables. When BMI (kg/m ) was used as a
for reliability. The survey was first developed in English, categorical  variable,  subjects  were  classified as
then translated into Spanish and finally back translated follows:  normal  weight:  18.5-24.9kg/m ;  overweight:
into English by the study PI (RPE) to ensure that both 25.0-29.9 kg/m ; or obese: = 30.0 kg/m  [22].

communitiescollected anthropometric information and

given the option to hold the interview in English or

Body Mass Index: For each participant, a single

2

2

2

2 2
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Statistical Analysis: All statistical analysis was education (4 categories were created; =6 years, 6.01-9
conducted using SPSS for Windows (Release 15.0, years, 9.01-12 years and = 12.01 years), income (monthly
Chicago, IL) and an alpha level of 0.05 was used to household income), food insecurity (based on the Food
determine statistically significant differences for all Security Core Survey Module), energy (based on a single
analyses. Of the 310 participants, seven subjects were 24-hour dietary recall), physical activity (based on
missing nutritional, survey or anthropometric data. Thus, whether participants consider themselves inactive,
the final sample size was of 303 subjects. Anthropometric somewhat active (2-3 times per week 40-60 minutes) or
and survey data were entered into Microsoft Excel and very active (more than 3 times per week 40-60 minutes)
then exported into SPSS 15.0 for Windows. and region of origin [Mexico(ME), Central America (CA)

A variance analysis was used to assess differences and South America (SA)]. Predictors were excluded at an
among continuous variables (age, income, household size, alpha level of 0.05; final models by gender included only
BMI). The frequency distribution of categorical variables predictors with P values of 0.05 or less. 
(education, health insurance, genderandfood security) The assumptions of the regression models (linearity,
was compared using the chi square test. For years of no multicollinearity, homoscedasticity, constant variance,
education parameter four categories were created (0-6.00 normality of the residuals) were assessed via graphical
years, 6.01-9.00 years, 9.01-12.00 and =12.01 years), checks and the following tests: the Kolmogorov-Smirnov
corresponding to elementary school, middle school, high and Shapiro-Wilk tests of normality of the residuals, the
schoolandmore than high school, respectively. A VIF, tolerance and eigen values for collinearity
dichotomous variable was created for food security diagnosisandthe Durbin-Watson for heteroskedasticy.
versus food insecurity. Natural Log transformations of age and intake

Three categories for time in the US were created variablesandthe square root of time in the US (months)
(Category 1= = 2 years, Category 2 = 2.01 to 6.5 years and were used to fit the assumptions of the regression models.
Category 3 = =6.51 years)to examine the association
between time in the US and BMI. Previous research has RESULTS AND DISCUSSION
shown that immigrants attempt to retain their traditional
diets, however factors such as limited income and time to The characteristics of the participants are shown in
prepare meals conduct to relatively fast diet modifications Table 1. Almost all participants were first-generation
that lead to BMI increments; usually most of the changes (98.7%).  Participants  mean age was 34.9 (SD=11.4).
happen within 1-2 years after immigration to the host Mean household size was 4.85 (SD=1.7) and this number
country, however the course of acculturation can be has a tendency to reduce when time passes. Mean
stretched out for several years [7]. Additionally, in order monthly household income for all participants was 1788
to have participants distributed along the three categories (SD=965.7). Income didn’t show a constant increment
of time in the US we examined the distribution of the through the course of the years; however those
participants in this variable (33.6% of participants have participants who have been in the US for more than 2
been in the US for 2.5 years or less, 30.2% between 2.5 to years had higher monthly income than those who have
6.7 yearsand36.2 % more than 6.7 years). been in the US for less than 2 years (P=0.024).

The frequency distribution of categorical variables Almost  29%  of all  participants  had  between  0 to
between the three categories of time in the USwas 6 years of education; 20% had between 6.01 to 9; 30% had
compared. Pearson’s X test was used to compare between 9.01 to 12 years; and 21% had 12 or more years.2

categorical variables and one-wayANOVA to compare The longer the participants have been in the US the more
continuous variables.Exploratory analyses were educated they were. Almost 63% of the participants living
conducted using the chi square test to compare for more than 6.5 years in the US had at least 9 years of
overweight and obesity prevalence among participants education; while only 42.7% of those living in the US for
according to their time of residency in the US. 2 years or less have it. 

Multiple linear regressions (MLR), using the Almost  all  participants  were  first  generation and
backward elimination method, were used to identify 83% percent reported not having health insurance.
significant predictors of BMI stratified by gender. However,  the  longer  the  period  of  time  spent  in  the
Dependent variables were BMI (weight/height ) and U.S.  the  largest  the  proportion  of  participants2

independent variables or predictor variables included age reporting having health insurance (P=0.000). Meanwhile,
(in years), months of residency in the U.S., years of 28%  of  participants  were  classified  has  food  insecure.
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Table 1: Demographic characteristics of total sample and differences between categories of length of residency in the U.S.

Total sample =2 years(n=96) 2.01-6.49 years(n=95) =6.5years(n=112) test statistic P value

------------------------------------------------ Mean (St. Dev) ------------------------------------------------------------ F
Age 34.98 (11.4) 32.72 (12.6) 34.55 (10.9) 37.26 (10.3) 4.28 .015*
Income 1788.32(965.7) 1552.92(775.3) 1928.33 (943.55) 1866.38 (194.71) 3.799 .024*
Household size 4.85 (1.7) 5.42 (1.8) 4.94 (1.5) 4.29 (1.67) 11.38 .000*
BMI 27.89 (4.8) 27.08 (4.6) 27.48 (3.9) 28.93 (4.8) 4.278 .015*

Education ---------------------------------------------------- % ------------------------------------------------------------------------ x2

0-6 28.6 35.4 31.6 20.4
6.01-9 20.1 21.9 22.1 16.8
9.01-12 29.9 28.1 24.2 36.3

12.01 21.4 14.6 22.1 26.5 11.663 .070†

Health Insurance
Yes 16.5 6.3 11.7 29.2
No 83.5 93.8 88.3 70.8 22.125 .000†

Gender
Female 56.9 38.5 56.8 72.6
Male 43.1 61.5 43.2 27.4 24.50 .000†

Food security
Food secure
Food insecure 7228 7426 65.334.7 76.123.9 3.269 .195†

Table 2: Overweight and obesity prevalence by gender

BMI Total samplen (%) Femalen (%) Malen (%)

Normal weight (18.5 - 24.9 kg/m) 84 (27.7) 51 (29.6) 33 (25.2)
Overweight (25.0 - 29.9 kg/m) 136 (44.9) 61 (35.5) 75 (57.2)
Obese (= 30.0 kg/m)  83 (27.4) 60 (34.9) 23 (17.6)

x = 16.547; P<0.0012

Table 3: Overweight and obesity prevalence by years in the U.S.

Length of residency in U.S. (years)
-------------------------------------------------------------------------------------------------------------------------------------------------
= 2(n=96) 2.01 - 6.5(n=95) =6.51(n=112)

BMI  -----------------------------------------------------------------------  n (%)  ---------------------------------------------------------------

Normal weight 30 (31.2) 24 (25.2) 30 (26.8)
Overweight 47 (49.0) 49 (51.6) 40 (35.7)
Obese 19 (19.8) 22 (23.2) 42 (37.5)

x =10.899; P<0.052

The proportion of participants with food insecurity was (P<0.0001). However, obesity prevalence was higher
larger among those who have been in the US for 2 years among  women  than men, 35% vs. 17.6% (P<0.0001)
or lessandsmaller among those who have been in the US (Table 2). 
for 6 years or more. Nearly   50%   of   participants   who   had   been  in

Mean Body Mass Index (BMI) for all participants the  US  for  <2.0  years  were  overweight  and  almost
was almost 28. BMI’s for all categories of time spent in the 20% were obese. The prevalence of overweight was
US were in the overweight rangeandBMI showed a among those residing in the US for 2.01-6.50 years (51.6%)
propensity to increment with years of residency and lower  among  those  residing  in   the  US  for = 6.51
(P=0.015). years (35.7%). The incidence of obesity showed a

Almost three quarter of participants (73%) were either constant increase from almost 20% among those residing
overweight or obese. Prevalence of overweight was in the US = 2.0 years to 23% then to 37.5% (P=0.028),
higher among men than women, 57.2% vs. 35.5% respectively(Table 3). 



World Appl. Sci. J., 16 (8): 1163-1170, 2012

1167

Table 4: Body mass index and obesity prevalence by region of origin for women.

BMI              Obese
--------------------------------------------------------------------------------- ------------------------------------

Region n Mean (SD) n (%)

North America 86 29.34 6.32 31 36.0
Central America 22 30.28 4.70 12 54.5
South America 58 26.86 4.5 14 24.1

F=4.631           x =8.7112

P=0.011           P=0.069

Table 5: Predictors of BMI by gender.

Females (n=172) Males (n=131)
------------------------------------------------------------- --------------------------------------------------------------

Variables F Adj. R2 B SE B ß F Adj. R2 B SE B ß

Full Model: 2.569 .103 1.861 .174
Age 7.328 3.43 .192 9.291 2.473 .407
Food Insecure 1.65 1.07 .141 -.084 .633 -.013
Time in U.S. .069 .110 .050 -.162 .121 -.143
Physical Activity -.145 .815 -.014 -.760 .570 -.126
Energy Intake -5.349 2.55 -.174 -1.115 1.767 -.064
Income .126 .921 .012 .544 .806 .077

Region of origin
Central America .454 1.27 .031 .973 .756 .132
South America -2.894 1.05 -.271 -.003 1.036 .000
Mexico referent referent referent referent referent referent referent referent

Education
6.01 -9.0 .736 1.236 .058 .895 .788 .129
9.01-12.0 1.317 1.163 .116 -.177 .804 -.026

12.0 1.551 1.192 .136 .015 .886 .002
 6 referent referent referent referent referent referent referent referent

F Adj. R2 B SE B ß F Adj. R2 B SE B ß

Reduced Model: 7.77 .119 24.80 .111
Age 7.011 3.102 .184 7.614 2.083 .333
South America -3.242 .859 -.303 . . .
Energy Intake -5.602 2.381 -.183 . . .

When  participants  were  stratified  by  region of energy intake, decreasing by 5.602 kg/m  for every
origin (Table 4), women from SA had the lowest BMI kilocalorie. Women from SA had, on average, had lower
(M=32.7, SD=4.5)andthe lowest incidence of obesity BMIs than women from ME by 3.242 kg/m . The effects of
(19.8%).  In  contrast,  women  from  CA  had  the highest age (t=2.26, P=0.025), SA country of origin (t=-3.774,
BMI (M=30.28, SD=4.7)andthe highest incidence of P=0.000)andenergy intake (t=2.312, P=0.020) were all
obesity.  Among  men  there were no significant significant.
differences  in  BMI  and  obesity  by  region  of  origin In the case of men, the reduced regression model
(data not shown). explained 11.1% of the variance between BMI and the

Lastly, Table 5 presents the results of the multiple predictor variables, with a significant slope tests
linear regression analysis. Among women, the reduced (F =24.8, P=0.000). Body mass index was positively
regression model explained 11.9% of the variance between related to log-transformed age, increasing by 7.614 kg/m
BMI and the predictor variables, with significant slope for every month of age. The effect of age (t= 3.656,
tests (F =7.77, P=0.000). When other variables were P=0.000) was significant. 1,147

held constant, BMI was positively related to log- To our knowledge this is the first study to examine
transformed age, increasing by 7.011 kg/m  for every2

month of ageandnegatively related to log-transformed

2

2

1,106
2

obesity prevalence among Hispanics living in a new
settlement areaandto examine this prevalence by
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participants’ region of origin. In this study, we found that Earlier research has indicated that level of
a greater time of residency in the US increased obesity
prevalence and that obesity prevalence among women
varies depending of their place of origin. 

According to the National Health and Nutrition
Examination Survey (NHANES) 2007-2008 [23],
approximately 34.7% of non-Hispanic white adults in the
US were overweight compared to the 39.0% that was
found among all Hispanics. In our study we found a
higher prevalence of overweight (44.9% vs 39.0%) and a
lower prevalence of obesity (27.4 vs. 37.9%), this may be
explained by the fact that most participants, in our study,
have been in the US for a considerable short period of
time (63% of them have lived in the US 6.5 years or less).
NHANES does not specify how long Hispanics have been
in the US and it includes an oversample of Mexican-
Americans [23]. Despite that we found that acculturation
was a correlate of obesity were those more acculturated
had higher BMI.Results of the Behavioral Risk Factor
Surveillance System survey (BRFSS) reported that the
overall estimated obesity prevalence in the US adults was
26.7% and among their Hispanics counterpart it was
30.7% [24]. In this study 27.4% of the participants were
obese.Differences between our study and previous
studies in Hispanics might reflect the differences between
the immigrant experiences in large urban areas versus
smaller communities. While participants were stratified by
time spent in the US we found that the prevalence of
obesity among participants with a time spent in the US of
6.5 years or more was 37.5%, higher than that found by in
the BRFSS (30.7%) and similar to NHANES (38.8%)
[23,24]. On the other hand, while comparing prevalence of
obesity among women from this study who have been in
the US for 2.0 years or less we found a higher prevalence
than that found in a previous study conducted among
women whose average time in the US was over 15 years
(19.8 vs. 15.78) [7].

Our  data  support previous studies which have
found an association between time in the US and obesity
among Hispanic immigrants [8-10]. ItseemsthatHispanics
currentlylivinginthenewsettlementareasintheUS, inthe
early yearsafter migration, have a higherprevalence of
overweightthan those whohave livedlonger in the USand
are from the traditional settlementstates;in addition,as
time passes, the prevalence of obesity is increasing
inshort   periods   of   time,   from   19.8%   among    those
participants who have been in the US for two years or less
to37.5% among those who have been in the US for = 6.51
years.

acculturation may play an important role in the progress
of obesity within the Hispanic population, because
immigrants follow the trend toward more sedentary
behaviors and higher consumption of more calorie-rich
foods[5,25,26].Few studies have thoroughly examined
ethnic differences in obesity and overweight in Hispanic
immigrants living in new settlement areas in the US. In this
study, nearly 20% of participants were categorized as
obese, similar to the prevalence rates observed in some
Latin American countries[27]. For example, the prevalence
of obesity among Mexican women in our study was 36%;
similar to the 34.5% reported in the National Health and
Nutrition Survey conducted in Mexico in 2006. This
suggests that risk of obesity does not begin when
immigrants arrive to the US, particularly among those
whose country of origin is Mexico where obesity
prevalence can be compared to those levels found in the
US [28,29]. Most of Mexican women in this study were
from economically depressed areas. Moreover, in the past
two decades, Mexico has experienced a large increase in
the obesity prevalence among young women living in
poverty,the rate doubled from 2000 to 2006[28,29]; while
in other South American countries, such as Colombia, the
obesity prevalence among women is almost 14% lower
than that reported among women living in poverty in
Mexico[30]. Among men, region of origin was not a
significant factor in predicting BMI, a fact that can be
explained by similar rates of overweight incidence in Latin
American countries[27,29]. Hubert et al [8] using stepwise
regression analyses showed that the strongest correlates
of BMI were age and/or level of acculturation, however
years in the US were selected in the model only for men;
among women, generation was a significant factor. In this
study, age was selected in the final model for both women
and menandfor women, energy intake and place of origin
were also selected. 

Overall, most of the factors that we found to be
associated with BMI have been reported in other studies
[5,7-10,14];  however, our study is relevant because the
sample consisted  of  a  cohort   of   Hispanics   living  in
a  new settlement  area  that varied in country of origin
and years of residency in the US. This allowed us to
estimate the prevalence of obesity as well as to identify
factors that contribute to larger BMIs with more
confidence than if we had not surveyed a more diverse
sample. Further, the use of objectively measured weights
and heights reduced random and systematic errors that
would have been associated with self-reported weights
and heights. 
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There are several limitations worth mentioning. First, 2. Lacy, E.C. Economic impact of Hispanics in South
because this is a cross-sectional study, inference cannot
be made regarding causal associations among study
variables. Participants in this study may not be
representative of allthe new Hispanic immigrant
population in the US; however these participants were
particularly diverse in terms of years of education,
country of originandtime of residence in the US. The
convenience sampling limits our ability to conclude with
certainty that BMI was significantly different across
geographic regions of birth; this should be examined in
future studies.

Second, since a greater proportion of participants
spoke only Spanish (69%), we used time in the US as a
proxy of acculturation. Although previous studies have
used this measure for assessing acculturation in relation
to diet and health behaviors[8,10], acculturation is a more
complex and dynamic process that merits further study.
Furthermore, although calorie intake was measured using
previous validated instruments, the physical activity
variable was not. Also, past research has documented the
bias in underreporting of dietary intake, mainly among
women who agreed to participate in a nutrition
intervention[31]. Despite this possibility, we found levels
of energy intake similar to those reported in previous
studies [32,33].

Our  findings  support previous recommendations
that  health  care providers working with Hispanic
Spanish-speaking  audiences  had  considered,  such as
the  cultural  competency  and language proficiency of
their target audiences[34,35]. The fact that obesity is
present  in  a high percentage rates among Hispanics
living in  these  new  settlement  areas  indicates  the
need for timely and sound culturally appropriate nutrition
and physical activityinterventions, these have been
shown to improve diet, reduce weight and change
behaviors leading to more healthful lifestyles(36,37).
However, whatever specific interventions are used to
reduce or prevent overweight and obesity among
Hispanic audiences, the success of these interventions
efforts will depend on the involvement of Hispanic
community members, their leadersandtheir health care
providers.
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