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Comparison of physical activity as an
obesity-related behavior between immigrants
and native-born US adults
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ABSTRACT Non-communicable diseases and chronic conditions such as obesity constitute

significant public health issues in the United States (US) and globally. A major proximal

determinant of obesity is physical activity, and related behavior. Limited data however exists

comparing physical activity levels of US immigrants with those of native-born adults. This

study aimed to compare US immigrants and native-born adults regarding associations of

physical activity behavior and obesity. We analyzed data from the Health Information

National Trends Survey. Outcomes of interest were various indicators of physical activity.

Bivariate analyses and multivariate logistic regression models were utilized in describing

demographics, weight distribution, and associations between variables of interest. A total of

3,185 individuals participated in the survey. Male to female ratio was 1.6 and 17% of the

participants were immigrants. The mean age was 51 years (SD ± 15) for immigrants and 55

years (SD ± 16) for native-born respondents. Among immigrants, the racial distribution was

55.3% Hispanic, 18.9% Asian, 14.7% White, 9.9% Black, and 1.3% other races. Immigrants

were less likely than non-immigrants to spend 6 h or more a day on sedentary leisure

activities (adjusted OR= 0.64; 95% CI: 0.42–0.97; p= 0.0350). Also, immigrants were

more likely than non-immigrants to engage in physical activity of at least moderate intensity,

at least once a week (adjusted OR= 1.48; 95% CI: 1.07–2.05; p= 0.0192). Compared to

native-born adults, US immigrants appear to have healthier lifestyles regarding physical

activity behavior. Strategies to sustain such tendencies among immigrants will promote

health and reduce overall risks of obesity and other chronic diseases in the US. Researchers,

practitioners and policy makers should develop targeted strategies and focus attention on

keeping immigrants in the loop of positive health behavior, while encouraging US adults to

engage in more physical activity. Further studies are needed to determine the effects of

various socio-economic, demographic and cultural factors that impact proximal determinants

of obesity.

https://doi.org/10.1057/s41599-020-0441-4 OPEN

1 Georgia State University, Atlanta, USA. 2Winship Cancer Institute of Emory University, Atlanta, USA. ✉email: oalese@emory.edu

PALGRAVE COMMUNICATIONS |            (2020) 6:65 | https://doi.org/10.1057/s41599-020-0441-4 | www.nature.com/palcomms 1

12
34

56
78

9
0
()
:,;

http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-020-0441-4&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-020-0441-4&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-020-0441-4&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-020-0441-4&domain=pdf
http://orcid.org/0000-0001-8079-4725
http://orcid.org/0000-0001-8079-4725
http://orcid.org/0000-0001-8079-4725
http://orcid.org/0000-0001-8079-4725
http://orcid.org/0000-0001-8079-4725
mailto:oalese@emory.edu
www.nature.com/palcomms
www.nature.com/palcomms


Introduction

Obesity is associated with significant morbidity and mor-
tality, resulting in enormous economic costs. In 2012, an
estimated $190.2 billion (21% of annual US medical

spending) was projected for obesity-related illnesses in the US
(Cawley and Meyerhoefer, 2012). Cardiovascular disease, hyper-
lipidemias, type 2 diabetes mellitus, sleep disorders, and depres-
sion are more common among patients with obesity, compared to
the general population (Khaodhiar et al., 1999, Wadden et al.,
1996). Numerous studies have explored factors related to the
etiology of obesity. These factors have been broadly categorized
into genetic, environmental and behavioral (Weinsier et al.,
1998). Behavioral factors are lifestyle choices that either promote
or prevent obesity and constitute part of the multifaceted prox-
imal determinants of obesity. Balanced caloric intake and regular
physical activity are among the well-recognized lifestyle choices
that prevent overweight and obesity (American Heart Association
Nutrition et al., 2006).

Moreover, immigration to the US has been on a steady increase
until recently. The population of immigrants in the US increased
from 9.6 million in 1970 to 31.1 million in 2000 (Grieco et al.,
2010) and immigrants currently represent a substantial popula-
tion group in the US (Cadena, 2013). Research shows that in spite
of lower income and educational attainment, adult US immi-
grants have lower risks of obesity compared with their native-
born counterparts; especially in the early years of immigration
(Wen et al., 2013, Akresh, 2008). However, there is a paucity of
data in the literature exploring differences that may exist between
US immigrants and native-born adults regarding obesity-related
behavior. Specifically, data comparing immigrants and non-
immigrants as regards proximal determinants of obesity is very
limited. A prior study, evaluating diet and exercise counseling,
found that immigrants were less likely than native-born adults to
discuss their dietary (18% vs. 24%) and physical activity (19% vs.
23%) routines and concerns with health care providers (Goel
et al., 2004). The study emphasized the importance of early
intervention with diet and physical activity in preventing weight
gain, obesity, and related chronic illnesses among immigrant
subgroups.

Compared to native-born US adults, US immigrants have been
shown to have lower obesity risks, especially in the first few years
following immigration. Antecol et al. found that at entry into the
US, female and male immigrants had obesity rates roughly two
and five percentage points lower than native-born women and
men respectively (Antecol and Bedard, 2006). This observed
lower risk of obesity cuts across various immigrant subgroups,
including Latinos (Akresh, 2008), Asians (Ng et al., 2009), and
persons of African descent (Bennett et al., 2007). Furthermore,
the observed lower risk of obesity among immigrants holds true
in spite of lower income and educational attainment (Wen et al.,
2013; Akresh, 2008). The latter finding is somewhat at variance
with the established direct correlation between lower socio-
economic/educational indices and the prevalence of obesity in
native-born US residents. Explanations proffered in literature for
this “immigrant paradox” include a ‘healthy immigrant’ effect
(HIE), the protective influence of strong social networks and
family ties, and even a reporting bias (Cespedes et al., 2013). The
observed lower risk of obesity among US immigrants is all the
more interesting in the light of increasing rates of obesity in
countries like Mexico that account for a high proportion of
immigrants to the US (Ogden et al., 2012).

However, morbidity and mortality risks from various diseases
and conditions eventually change for immigrants as their length
of residence in the US increases (Singh and Miller, 2004), and
obesity is no exception. The risk of obesity among immigrants is
known to increase as the length of stay increases. In their study,

Antecol et al. further reported that female and male immigrants
gain enough weight to develop obesity rates comparable with that
of native-born Americans, within 10 and 15 years of arrival
respectively (Antecol and Bedard, 2006). Moreover, similar to the
observed lower risk of obesity for immigrants at entry, the
observed increased risk of obesity with increased length of resi-
dence also cuts across various immigrant subgroups. A study
found that Latinos who had stayed in the US for 15 or more years
developed about a four-fold risk of obesity compared to those
with less than 5 years of stay (Kaplan et al., 2004). Another study
observed that immigrant women of Puerto Rican origin who had
been in the US for 10 years or more had a 40% prevalence of
obesity, compared to a prevalence of 29% for those who had been
in the US less than a year (Himmelgreen et al., 2004). Further-
more, in a nationally representative sample of 5230 US immi-
grants of various racial and ethnic sub-groups, there was a direct
correlation between length of residence and risk of obesity; 15 or
more years was associated with increased risk of obesity (OR 1.31;
95% CI 1.03–1.65) (Koya and Egede, 2007).

The prevalence of obesity in the US is known to differ among
groups and sub-populations (Juarez et al., 2010). Among 10,792
adults included in the 2001–2016 National Health and Nutrition
Examination Survey, adult male participants domiciled in less
populated metropolitan areas had a higher age-adjusted pre-
valence of obesity compared with those in areas with population
>1 million (42.4% vs. 31.8%) (Hales et al., 2018). The study also
found that observed disparity was influenced by age, socio-
economic status, educational attainment, and racial group. Hence,
determination of risks specific to sub-populations as well as
comparisons of obesity-related behavior among diverse groups
will promote the planning of targeted interventions for health
promotion and disease prevention. This study aimed to describe
demographic characteristics, weight distribution, and distribu-
tions of specific obesity-related behavior (physical activity) in a
nationally representative sample of U.S. adults surveyed in 2013.
Secondarily, we aimed to estimate associations between nativity
status (immigrant vs. native-born) and specific obesity-related
behavior (physical activity) among adults in the U.S.

Methods
Materials. A nationally representative sample of individuals in
the US 18 years or older were surveyed in the Health Information
National Trends Survey (HINTS). Conducted by mail from
September 2013 through December 2013 using a protocol similar
to that utilized in previous cycles (Agaku et al., 2014), data was
collected on the American public’s need for, access to, and use of
health-related information; as well as data on health-related
behaviors, perceptions and knowledge (Nelson et al., 2004). The
vast majority of the survey items in the HINTS questionnaires are
derived from instruments used for evaluation of general health in
existing national-level surveys. Although a lot of attention is given
to cancer, other domains assessed by the survey include nutrition
and dietary behavior, physical activity, food security, health sta-
tus, health care, and health information seeking. This analysis of
the HINTS 4 cycle 3 dataset was conducted under Georgia State
University Institutional Review Board (IRB)-exempted protocols.

Measures. The written report presented gives statistics for vari-
ables of interest (demographics and proximal determinants of
obesity) obtained from the dataset. The independent variable of
main interest in the analyses was the nativity status of partici-
pants: immigrant versus native-born. The dependent variables
evaluated for the analyses included several indicators of the usual
physical activity level of participants, as well as BMI. Indicators
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selected to represent the usual physical activity levels of partici-
pants included sitting time spent on television (TV)/computer
games/web surfing, participation in physical exercise of at least
moderate intensity, and participation in muscle training exercise.
Covariates we included were gender, age, level of education, race/
ethnicity, income ranges, disability and marital status.

Statistical analysis and procedure. We performed univariate
analyses to describe the distribution of socio-demographic char-
acteristics of survey participants by nativity status. Wald Chi-
Square tests (for categorical variables), and t test for differences in
means (for the continuous variable ‘age’) were used to determine
differences in distributions of demographic variables among
immigrants and non-immigrants. Bivariate analyses results were
utilized to describe physical activity behavior as well as BMI
distribution among immigrants and non-immigrants; and p-
values < 0.05 were taken as statistically significant. Multivariate
logistic regression models were used to obtain adjusted odds
ratios (AOR) and 95% confidence intervals (95% CI) for asso-
ciations between nativity status and indicators of usual physical
activity behavior, which included average time spent on TV/
games/web surfing, participation in moderate intensity exercise
and participation in strength training exercises. The variable
‘Disabled’ was derived from responses of participants to specific
survey items that inquired about various forms of disability
including blindness, deafness, difficulty with walking/dressing/
bathing/errands, as well as emotional disability. In all our mul-
tivariate models, p-values < 0.05 and 95% CI around AOR were
used to determine statistical significance. All analyses were done
using SAS 9.3 (SAS Institute, Cary, NC).

Results
Demographic characteristics. A total of 3,185 individuals parti-
cipated in the HINTS 4 cycle 3 survey, but 3131 respondents were
included in this analysis based on the pre-specified inclusion
criteria. Sixty-one percent of included participants were female,
giving an overall male to female ratio of 1.6. With a mean age of
54.68 years (SD ± 16.5), the distribution of age group was 18–34
years (13.82%), 35–49 years (23.10%), 50–64 years (34.72%), and
65 years or older (28.36%—Table 1). About 52% of participants
were high school graduates or had attended some college. An
estimated 52.24% of respondents were employed, 5.97% were
unemployed, and 41.79% were either retired or not in the work
force (disabled, homemaker or student). Majority of the
respondents were Non-Hispanic Whites (58%), followed by
Hispanics (18.75%), Blacks (15.45%), and Asians (4.18%), while
3.49% were of other races. Female native-born respondents
constituted about half (51.5%) of all participants in the survey.

Majority of the participants were native-born (83%). About
60% of immigrants and 62% of native-born respondents were
female. The mean age for immigrants was 51 years (SD ± 15), and
that for native-born participants was 55 years (SD ± 16). About
55% of immigrants were Hispanic, while most native-born
respondents (67.3%) were White. Half (50%) of native-born
respondents were married or living as married compared to 60%
of immigrants.

About 39% of immigrants had college degrees or higher,
compared to 37.4% of native-born participants. Roughly 21% of
immigrants had less than high school education compared to
7.2% of native-born respondents. Forty-eight percent of immi-
grants reported owning their homes compared to 69% of native-
born respondents. Among immigrants, 82.64% had lived in the
US for more than 10 years, 10.74% had lived in the US for 6–10
years and 6.61% had lived in the US for 5 years or less.

Weight and physical activity by nativity status. Table 2 shows
BMI categories by nativity status, as well as distributions of
physical activity variables by nativity status of participants. The
variables presented were chosen as specific indicators of the
physical activity level of participants, as previously described in
our “Methods” section. Regarding BMI, 33.06% of participants in
the entire cohort (n= 3064) were obese and 33.78% were over-
weight. Most immigrants (36.3%) were in the normal weight
category while most native-born respondents (34.4%) were in the
obese category. An estimated 25.65% of immigrants were obese
compared to 34.4% of native-born respondents.

Most participants in the cohort spent <5 h per day (on the
average) sitting to watch TV, play computer games or surf the
web: 80.4% of immigrants and about 71.7% of the native-born.
One percent of immigrants and 1.6% of native-born respondents
spent 15 h or more per day on these leisure activities. About 42%
of immigrants and 38.3% of native-born participants took part in
physical exercise of at least moderate intensity 1–3 times per
week. Meanwhile, 22.6% of immigrants and 26.3% of native-born
participants did not engage in physical activity of at least
moderate intensity.

Among participants who had some weekly exercise of at
least moderate intensity, the commonest length of exercise
time was 30–60 min per day; 73.2% of immigrants and 76.2%
of the native-born who exercised were in this category. Also,
46.36% of immigrants vs. 43.26% of native-born participants
took part in muscle strength training exercises at least once a
week; while 53.64% of immigrants vs. 56.74% of native-born
respondents did not engage in any form of muscle training
exercise.

Associations between nativity status and outcome variables of
interest. Multivariate logistic regression analyses were con-
ducted for associations between nativity status and time spent
on sedentary leisure activities; nativity status and moderate
intensity physical exercise; as well as nativity status and
muscle strength training (Table 3). After adjusting for gender,
age group, race/ethnicity, level of education, marital status and
income category, immigrants were less likely than native-born
respondents to spend 6 h or more a day sitting to watch TV,
play computer games and/or surf the web (Adjusted
OR= 0.64; 95% CI: 0.42–0.97; p= 0.0350). Also, immigrants
were more likely than native-born respondents to engage in
physical activity of at least moderate intensity, at least once a
week (Adjusted OR= 1.48; 95% CI: 1.07–2.05; p= 0.0192).
Additionally, although the association was not statistically
significant, immigrants were more likely than native-born
participants to engage in muscle strength training at least one
day per week (Adjusted OR= 1.28; 95% CI: 0.98–1.67;
p= 0.0757).

Our multivariate analyses also revealed that participants in the
65+ age group were more likely to spend 6 or more hours per day
sitting down for leisure activities (Adjusted OR= 1.71; 95% CI:
1.16–2.52; p= 0.0066). Black participants were also more likely to
engage in sedentary leisure activities for 6 or more hours per day
(Adjusted OR= 1.73; 95% CI: 1.28–2.35; p= 0.0004). Meanwhile,
participants who earned $100,000 or above were less likely to
spend 6 or more hours on sedentary leisure activities (Adjusted
OR= 0.45; 95% CI: 0.26–0.80; p= 0.0061).

Females were less likely than males to engage in physical
exercise of at least moderate intensity at least once a week
(Adjusted OR= 0.74; 95% CI: 0.60–0.91; p= 0.0039). Compared
to participants with less than high school education, participants
with high school diploma and those who had some college
education (Adjusted OR= 1.45; 95% CI: 1.02–2.05; p= 0.0375),
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as well as those with at least a college degree (Adjusted OR= 2.23;
95% CI: 1.51–3.29; p < 0.0001) were more likely to engage in some
moderate intensity exercise at least weekly. Participants in the 65+
age group were less likely to engage in moderate intensity exercise
weekly (Adjusted OR= 0.37; 95% CI: 0.26–0.52; p < 0.0001).
Blacks were also less likely to engage in moderate intensity
exercise every week (Adjusted OR= 0.67; 95% CI: 0.51–0.88;
p= 0.0038).

Participants who earned $100,000 or above were more likely to
engage in muscle training exercises at least weekly (Adjusted
OR= 1.25; 95% CI: 0.89–1.77; p= 0.0061). Females were less likely
than males to engage in muscle strength training at least once a week
(Adjusted OR= 0.75; 95% CI: 0.63–0.89; p= 0.0009), and partici-
pants in the 65+ age group were less likely to engage in weekly
muscle training exercises (Adjusted OR= 0.52; 95% CI: 0.40–0.69; p
< 0.0001). Overall, level of education was directly and significantly
correlated with participation in moderate intensity exercise but not
with muscle strength training.

After including and controlling for disability in our additional
models, immigrants were still more likely than native born
respondents to engage in physical activity of at least moderate
intensity, at least once a week (Adjusted OR= 1.46; 95% CI:
1.05–2.02; p= 0.0242). Furthermore, after controlling for dis-
ability in our models, immigrants were still more likely than
native-born participants to engage in muscle strength training at
least one day per week but the association was not statistically
significant (Adjusted OR= 1.266; 95% CI: 0.97–1.66; p= 0.0867).

Discussion
It is known that immigrants currently make up about one-sixth of
the US population and this was reflected in the composition of
participants in the HINTS 4 Cycle 3 survey which included
roughly 17% immigrants. The results of our analysis showed that
most US immigrants are Hispanic, corroborating previous reports
that Mexicans make up the largest population of immigrants to

Table 1 Demographic characteristics of the HINTS survey participants.

Participant characteristics Native born 2598 (83%) Immigrant 533 (17%) Totala n= 3131 (%) p-valueb

Age in yearsc

Mean (Min–Max) 55.39 (18–105) 51.25 (18–92) 3082
Age group
18–34 348 (13.62) 78 (14.91) 426 (13.82) <0.0001
35–49 533 (20.86) 177 (33.84) 710 (23.10)
50–64 907 (35.50) 161 (30.78) 1068 (34.72)
65 or more 767 (30.02) 107 (20.46) 874 (28.36)
Gender
Male 969 (37.97) 214 (40.92) 1183 (38.6) 0.21
Female 1583 (62.03) 309 (59.08) 1892 (61.4)
Race/ethnicity
Non-Hispanic White 1513 (67.30) 70 (14.71) 1583 (58.13 <0.0001
African American 374 (16.64) 47 (9.87) 421 (15.45)
Hispanic 248 (11.03) 263 (55.25) 511 (18.75)
Asian 24 (1.07) 90 (18.91) 114 (4.18)
Othersd 89 (3.96) 6 (1.26) 95 (3.49)
Length of stay in US
<5 years n/a 32 (6.56) n/a 0.23
6–10 years n/a 52 (9.75) n/a
More than 10 years n/a 400 (75.04) n/a
Unknown n/a 49 (8.65) n/a
Level of education
Less than high school 187 (7.28) 110 (20.91) 297 (9.59) <0.0001
High school graduate or some college 1419 (55.28) 211 (40.11) 1630 (52.71)
College graduate or higher 961 (37.44) 205 (38.97) 1166 (37.69)
Marital status
Married or living as married 1280 (50.02) 313 (59.85) 1593 (51.69) <0.0001
Not married and not living as married 1279 (49.98) 210 (40.15) 1489 (48.31)
Occupation status
Employed 1299 (51.69) 282 (54.86) 1581 (52.24) <0.0001
Unemployed 124 (4.93) 57 (11.09) 181 (5.97)
Retired 710 (28.25) 92 (17.90) 802 (26.45)
Otherse 380 (15.12) 83 (16.15) 463 (15.34)
Income ranges
<$10,000 196 (8.70) 64 (13.53) 260 (9.57) <0.0001
$10,000–$49,999 989 (43.88) 234 (49.47) 1223 (44.91)
$50,000–$99,999 659 (29.24) 118 (24.95) 777 (28.48)
$100,000 or more 410 (18.19) 57 (12.05) 467 (17.05)
Home ownership
Owns home 1719 (69.15) 246 (48.24) 1965 (65.56) <0.0001
Does not own home 767 (30.85) 264 (51.76) 1031 (34.44)

aMissing values were excluded from all analyses.
bWald Chi-Square tests (categorical variables) and t test (continuous variable) for differences in distributions of selected demographic variables by nativity status.
cContinuous variable; Min−max=minimum age to maximum age.
dRace category ‘others’ includes American Indian, Alaska Native, Pacific Islander and others.
eOccupation status ‘others’ includes homemaker, student, disabled and others.
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Table 2 Distribution of BMI and indicators of physical activity level by nativity status.

Selected variables Immigrant (17%) n= 533 Native-born (83%) n= 2598 Totala n= 3131 p-valueb

BMI categories <0.0001
Underweight (<18.5) 16 (3.21) 36 (1.43) 52
Normal weight (18.5–24.9) 181 (36.27) 773 (30.63) 954
Overweight (25–29.9) 174 (34.87) 846 (33.52) 1020
Obese (≥30) 128 (25.65) 869 (34.43) 997
Average daily hours spent sitting (TV/movies/web/computer games)c

None 18 (3.67) 43 (1.73) 61 <0.0001
<5 h per day 394 (80.41) 1782 (71.77) 2176
5–14 h per day 73 (14.90) 617 (24.85) 690
15 or more hours per day 5 (1.02) 41 (1.65) 46
Physical activity of moderate intensity per weekc

None 118 (22.61) 673 (26.28) 791 0.1768
1–3 times per week 217 (41.57) 982 (38.34) 1199
4 or more times per week 187 (35.82) 906 (35.38) 1093
Length of exercise per day of exercised

<30min per day 64 (25.20) 233 (20.71) 297 0.1420
30–60min per day 186 (73.23) 857 (76.18) 1043
More than 60min per day 4 (1.57) 35 (3.11) 39
Totald 254 1125 1379c

aMissing values were excluded from all analyses.
bWald Chi-Square tests were used for differences in distributions of selected variables by nativity status.
cIndicator of physical activity behavior.
dThis particular analysis included only participants who had indicated taking part in moderate intensity exercise at least once a week.

Table 3 Associations between nativity status and physical activity level among participants.

Participant characteristics TV/games/web≥ 6 h per daya Moderate intensity exercise (at
least one day per week)a

Muscle strength training (at least
one day per week)a

AORb (95% CI) p-value AORb (95% CI) p-value AORb (95% CI) p-value

Immigrant status
Native-born Ref Ref Ref
Immigrant 0.64 (0.42–0.97) 0.0350 1.48 (1.07–2.05) 0.0192 1.28 (0.98–1.67) 0.0757
Gender
Male Ref Ref Ref
Female 0.92 (0.72–1.17) 0.4982 0.74 (0.60–0.91) 0.0039 0.75 (0.63–0.89) 0.0009
Age group
18–34 Ref Ref Ref
35–49 0.969 (0.64–1.47) 0.8813 0.54 (0.38–0.77) 0.0006 0.85 (0.65–1.11) 0.2348
50–64 1.44 (0.995–2.098) 0.0535 0.58 (0.42–0.82) 0.0016 0.67 (0.52–0.86) 0.0016
65+ 1.71 (1.16–2.52) 0.0066 0.37 (0.26–0.52) <0.0001 0.52 (0.40–0.69) <0.0001
Ethnicity
Non-Hispanic White Ref Ref Ref
Non-Hispanic black 1.73 (1.28–2.35) 0.0004 0.67 (0.51–0.88) 0.0038 1.09 (0.85–1.40) 0.4813
Hispanic 0.84 (0.57–1.24) 0.3897 0.77 (0.57–1.04) 0.0911 0.97 (0.76–1.28) 0.9155
Non-Hispanic Asian 1.45 (0.72–2.93) 0.2973 0.64 (0.37–1.11) 0.1120 0.75 (0.47–1.19) 0.2247
Others 2.05 (1.21–3.46) 0.0075 0.87 (0.52–1.45) 0.5892 1.48 (0.95–2.29) 0.0817
Level of education
Less than high school Ref Ref
High school graduate or some
college

0.89 (0.59–1.33) 0.5568 1.45 (1.02–2.05) 0.0375 0.96 (0.68–1.34) 0.7951

College graduate or more 0.48 (0.30–0.77) 0.0022 2.23 (1.51–3.29) <0.0001 1.21 (0.84–1.74) 0.3004
Marital status
Not married and not living as
married

Ref Ref

Married or living as married 0.84 (0.66–1.08) 0.1830 1.00 (0.81–1.24) 0.9969 0.71 (0.59–0.85) 0.0002
Income ranges
<$10,000 Ref Ref
$10,000–$49,999 1.03 (0.70–1.52) 0.8701 0.79 (0.56–1.12) 0.1876 0.97 (0.71–1.32) 0.8412
$50,000–$99,999 0.66 (0.42–1.04) 0.0733 1.01 (0.68–1.50) 0.9625 1.72 (1.17–2.53) 0.1979
$100,000 or more 0.45 (0.26–0.80) 0.0061 1.23 (0.78–1.96) 0.3719 1.25 (0.89–1.77) 0.0061

aIndicator of physical activity behavior selected as an outcome variable; AOR adjusted odds ratio.
bAdjusted for gender, age group, race/ethnicity, level of education, marital status and income ranges; 95% CI= 95 percent confidence interval; Ref= Reference category; Missing values were excluded
from all analyses.
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the US (Camarota, 2012). The analysis also showed that com-
pared to native-born respondents, a greater proportion of
immigrants had college degrees or higher level of education.
Historically, compared to native-born residents, US immigrants
have been known to enjoy a benefit regarding having at least a
college level of education (Connor and Ruiz, 2019; Jacobs, 2019).

The prevalence of obesity has more than doubled over the last
three decades in most regions of the world (Chooi et al., 2019).
While the rise is leveling off in most western economies, changes
in demographic, social and economic indices contribute to the
disturbing pattern in most developing countries. The morbidity
and mortality from associated conditions such as diabetes mel-
litus for example, is projected to place significant financial burden
on emerging economies at a time when they could least cope
(Prentice, 2006). Some of the current efforts at combating this
scourge include electronic and mobile health interventions to
promote physical activity, with encouraging results (Muller et al.,
2016). Understandably, the cost implications of such and other
interventions (e.g. regular health screenings) have to be ade-
quately designed with regards to the healthcare expenditures of
national health systems (Vuong, 2018).

The alarming trends of obesity in the US was also apparent in
our results. An estimated 34.4% of native-born participants were
obese, reflecting the current reported obesity prevalence rate of
34.9% (Ogden et al., 2014). Although lower than the proportion
among native born adults, a 25% proportion of obese participants
among immigrants is still a cause for concern. Observed indica-
tors of physical activity level showed that immigrants were more
likely to engage in physical activity of at least moderate intensity
at least once a week, and also less likely to spend 6 or more hours
on sedentary activities. In a prior study of low-income, minority
families, a report showed that “non-US-born (vs. US-born) par-
ents had less screen exposure” (Cespedes et al., 2013). Con-
sidering the specific directions of these proximal determinants of
obesity among immigrants, it is not surprising that most immi-
grants were in the normal weight category while most native-born
participants were in the obese category. The specific directions of
physical activity behavior observed among immigrants in this
cohort also very likely contribute to the well-documented lower
risk of obesity among US immigrants.

It is noteworthy that up to 22% and 26% of immigrants and
native-born respondents, respectively, did not engage in any
physical exercise of at least moderate intensity on at least a weekly
basis; and roughly 54% and 57% of immigrant and native-born
participants respectively did not engage in any muscle training
exercise. These numbers are quite concerning, considering the
amount of flexibility woven into the current guidelines for phy-
sical activity for Americans. Current recommendations are
150 min of moderate exercise per week and at least 2 days of
muscle training exercise per week. Public health researchers and
practitioners need to continue vigorous education initiatives and
policy makers need to enact policies that promote greater levels of
physical activity among the general populace.

The recent attempts to reward healthy lifestyle choices in the
economic models of insurance policies (Naito and Higgins, 2012)
should be tailored toward facilitating the favorable physical
activity behavior observed among immigrants. Most insurance
policies currently have lower premiums for non-smokers, as well
as incentives targeting healthy diets and physical activity among
their clientele (Berman et al., 2014). A comprehensive review of
numerous policies aimed at preventing overweight and obesity
identified ethically sound and objective lifestyle interventions
worthy of consideration (Ten Have et al., 2011). The factors
identified in our study can be further integrated into medical, life
and other insurance policies and harnessed toward promoting
behavioral choices that lower the incidence of obesity in the US.

Nevertheless, care must be taken not to overlook equally
important health issues affecting both the US-born and immi-
grant populations.

Our analysis is the first known detailed review of physical
activity behavior comparing US immigrants and native-born
adults. Nonetheless, our study has important limitations that
should be considered. The retrospective nature of the data limits
our ability to fully control for potential biases and confounders.
Furthermore, we could not assess the effects of acculturation
among the study participants due to the small sample size of
immigrants who have lived in the US for 15 or more years which
under-powered such analysis. Also, participants included in the
dataset cannot be followed longitudinally to determine long term
outcomes. Although we observed missing data with a number of
the variables utilized, the amount of missing data was small and is
unlikely to significantly alter the findings from our analyses.
Notwithstanding the above-stated limitations, this study provides
a great insight into physical activity behavior comparing US
immigrants and native-born adults and offers a background for
future prospective studies.

Conclusion
Our analysis of physical activity behavior among US immigrants
and native-born adults showed associations of higher levels of
physical activity with lower prevalence of obesity among immi-
grants. Prospective studies with larger samples, adequate follow
up of immigrants (from time of entry into the US onwards), and
subsequent generations matched US-born and immigrant parti-
cipants are crucial in exploring the roles of various demographic,
social, economic, and cultural factors on proximal determinants
of obesity. Such prospective studies will serve to eliminate the
apparent biases of a retrospective analysis and guide in the for-
mulation of targeted interventions.

Data availability
The datasets analyzed during the current study are publicly
available in the Health Information National Trends Survey
(HINTS) repository of the National Cancer Institute (NCI)
(https://hints.cancer.gov/).
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