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High Levels of Physical Inactivity
and Sedentary Behaviors Among
US Immigrant Children and Adolescents
Gopal K. Singh, PhD; Stella M. Yu, ScD, MPH; Mohammad Siahpush, PhD; Michael D. Kogan, PhD

Objective: To examine the prevalence and correlates
of physical inactivity and sedentary behavior among im-
migrant and US-born children.

Design: Cross-sectional analysis using data from the 2003
National Survey of Children’s Health, a telephone survey
conducted between January 29, 2003, and July 1, 2004.

Setting: United States.

Participants: Multivariate logistic and least squares re-
gression models were used to analyze immigrant differ-
entials among 68 288 children aged 6 through 17 years.

Main Exposure: Ethnic-immigrant status.

Main Outcome Measures: Prevalence and odds of
regular physical activity, inactivity, television watching,
and lack of sports participation.

Results: Physical inactivity and sedentary behaviors var-
ied widely among children in various ethnic-immigrant
groups. For example, 22.5% of immigrant Hispanic chil-
dren were physically inactive compared with 9.5% of US-

born white children with US-born parents. Approxi-
mately 67% of immigrant Hispanic children did not
participate in sports compared with 30.2% of native Asian
children. Overall, immigrant children were signifi-
cantly more likely to be physically inactive and less likely
to participate in sports than native children; they were,
however, less likely to watch television 3 or more hours
per day than native children, although the nativity gap
narrowed with increasing acculturation levels. Com-
pared with native white children, the adjusted odds of
physical inactivity and lack of sports participation were
both 2 times higher for immigrant Hispanic children with
foreign-born parents, and the odds of television watch-
ing were 1.5 and 2.3 times higher for native Hispanic and
black children, respectively.

Conclusions: Immigrant children in each ethnic minor-
ity group generally had higher physical inactivity and lower
sports participation levels than native children. To reduce
disparities, health education programs need to promote
physical activity among children in immigrant families.
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B ECAUSE OF A DRAMATIC IN-
crease in the prevalence of
childhood obesity and dia-
betes mellitus during the
past 2 decades, physical ac-

tivity (PA) has assumed an increasingly
prominent role in disease prevention and
health promotion efforts in the United
States and is considered 1 of the 10 lead-
ing health indicators for the nation.1-5 Con-
sequently, monitoring levels of regular PA
and sedentary behavior among both chil-
dren and adults has become an impor-
tant public health surveillance activity in
the United States.2-4

Although data on the prevalence of
childhood physical inactivity and seden-
tary behavior are routinely available by sex
and major racial/ethnic groups in the
United States,2,3,6,7 such estimates for im-
migrant children are less well known.8 The
immigrant population in the United States
has increased considerably in the last 36

years. In 2006, there were 37.5 million im-
migrants, an increase of 27.9 million since
1970. Immigrants now account for 12.6%
of the total US population.9-11 The in-
crease in the immigrant child population
has also been substantial. The propor-
tion of US children living with at least 1
foreign-born parent increased from 12.1%
in 1990 to 18.1% in 2000. Of these chil-
dren, 4.4% were foreign born in 2000.12

Given such a rapid increase in the im-
migrant population, it is important to
know how patterns of PA, inactivity, and
sedentary behaviors for this increasing seg-
ment of the population differ from those
of the majority native population. Health,
social, and behavioral profiles of immi-
grants vary substantially from those of the
US-born population.11,13,14 There is also evi-
dence that PA and other obesity-related be-
haviors differ between immigrants and the
US-born population and that accultura-
tion modifies the health and behavioral
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risks of immigrants.8,11,13,15 The purposes of this study were,
therefore, to estimate the prevalence of PA, inactivity, lack
of sports participation, and television watching among
immigrant and US-born children aged 6 through 17 years
after adjusting for age, sex, race/ethnicity, socioeco-
nomic status (SES), place of residence, and neighbor-
hood safety using a large, nationally representative sample
of US children and to examine the extent to which im-
migrant PA patterns vary by ethnicity and level of accul-
turation.

METHODS

The data for the present analysis are from the National Survey
of Children’s Health (NSCH).16-18 The survey was conducted
by the National Center for Health Statistics with funding and
direction from the Maternal and Child Health Bureau of the
Health Resources and Services Administration.17,18 The survey
included an extensive array of questions about the family, in-
cluding parental health, stress and coping behaviors, family ac-
tivities, and parental concerns about their children.17,18 Inter-
views were conducted with parents, and special emphasis was
placed on factors related to children’s well-being.

The NSCH was a telephone survey conducted between Janu-
ary 29, 2003, and July 1, 2004. It had a sample size of 102 353,
including a sample of approximately 2000 children per state. A
random-digit-dial sample of households with children under 18
years of age was selected from each of the 50 states and the Dis-
trict of Columbia. One child was randomly selected from all chil-
dren in each identified household to be the subject of the sur-
vey. The respondent was the parent or guardian who knew most
about the child’s health status and health care. Consequently,
all NSCH data were based on parental reports. The interview
completion rate, measuring the percentage of completed inter-
views among known households with children, was 68.8%.18 Sub-
stantive and methodologic details of the survey are described else-
where.18 The National Center for Health Statistics Research Ethics
Review Board approved all data collection procedures.

Analysis of immigrant differentials was conducted for 68 288
children aged 6 through 17 years for whom complete informa-
tion on PA was available. Physical activity, the dependent vari-
able, was derived from the question, “During the past week,
on how many days did the child exercise or participate in physi-
cal activity for at least 20 minutes that made him/her sweat and
breathe hard, such as basketball, soccer, running, swimming
laps, fast bicycling, fast dancing, or similar aerobic activities?”
The physical inactivity variable was defined as the percentage
or likelihood of children with no days of vigorous PA in the
past week. Regular, vigorous PA was defined as the percent-
age or likelihood of children engaging in 3 or more days of PA
in the past week, following the Centers for Disease Control and
Prevention recommendations and in accordance with the
Healthy People 2010 guidelines.2,5-7 A third measure of PA was
derived that indicated the number of days of physical inactiv-
ity among children in the past month.

We considered 2 additional outcome measures of sedentary
behaviors among children.6 Lack of sport participation was a di-
chotomous variable derived from the question, “During the past
12 months, was the child on a sports team or did s/he take sports
lessonsafter schooloronweekends?”Televisionviewingwasbased
on the question, “On an average school day, how many hours does
the child usually watch television, watch videos, or play video
games?” The number of hours spent per day watching television
was coded into 2 categories: less than 3 and 3 or more. This clas-
sification is based on the current Centers for Disease Control and
Prevention recommendations for tracking this indicator and on

prior research showing increased obesity risks associated with 3
or more hours per day of television viewing.6,8,19

Nativity/immigrant status, the main covariate of interest, was
defined on the basis of children’s own nativity and that of their
parents.8,15,20-23 It consisted of 4 categories: foreign-born chil-
dren with both immigrant parents (first generation), US-born
children with both immigrant parents (second generation), US-
born children with 1 immigrant parent (second generation),
and US-born children with both US-born parents (third or higher
generation). The first 3 groups together make up the overall
immigrant category that consisted of children born to 1 or both
immigrant parents, whereas the fourth category consists of third-
generation or higher, native-born children (also referred to as
native children). Race/ethnicity was classified into 4 catego-
ries: non-Hispanic white, non-Hispanic black, Hispanic, and
all other ethnic groups, including Asians. The joint variable of
ethnic-immigrant status included 12 categories. Although white
and black children were classified into 2 broad immigrant groups
because of small numbers, Hispanic and “all other ethnic groups”
each consisted of 4 immigrant groups.

Although in the study of adult health differentials, immi-
grant status is defined solely on the basis of an individual’s coun-
try of birth information,11,13,14 defining immigrant status based
on both the child’s and parental nativity is the preferred ap-
proach in studies of child health and well-being.8,15,20-23 This is
mainly because parental characteristics are considered critical
in shaping and influencing physical and psychological health and
behavioral risks of children and adolescents, particularly those
of young children. In addition, children who are born abroad
make up less than one-third of all children born in immigrant
families.12,21 Furthermore, taking into account the generational
status of children allows us to measure acculturation, estimat-
ing the effect of which on PA is 1 of the aims of our study.8,15,20,21

In addition to immigrant status and race/ethnicity, we con-
sidered the following sociodemographic factors that are known
to influence the likelihood of inactivity and sedentary behav-
iors in children: age (6-9, 10-11, 12-14, and 15-17 years), sex,
household composition (2-parent biological or stepfamilies,
single mother, and other), metropolitan/nonmetropolitan resi-
dence, household or parental educational level (�12, 12, and
�13 years), household poverty status as a ratio of annual fam-
ily income to poverty threshold (�100%, 100%-199%, 200%-
399%, and �400%), and perceived neighborhood safety.1-3,7,24-28

Primary language spoken at home (English or any other lan-
guage) was strongly associated with immigrant status, our pri-
mary independent variable. Language spoken at home was, thus,
used as a defining characteristic of immigrant status and a di-
mension of acculturation rather than a covariate.13,21,29 The neigh-
borhood safety variable was based on the question, “How often
do you feel the child is safe in your community or neighbor-
hood: never, sometimes, usually, or always?” Neighborhood safety
was dichotomized by grouping the responses usually and al-
ways as “safe” and never and sometimes as “unsafe.”

Fewer than 0.5% of the observations had missing data for
the PA and other sedentary outcomes, which were excluded
from the analysis. For each relevant covariate, the missing or
unknown responses were used as a separate category in regres-
sion models instead of excluding them from the multivariate
analyses, which would have resulted in a significant decrease
in the effective sample size available for analysis. There were
no missing data for age and sex in the study sample.

The �2 statistic was used to test the overall association be-
tween each covariate and the prevalence of each outcome. The
t statistic was used to test the difference in prevalence between
any 2 groups. Multivariate logistic regression was used to ex-
amine the association between each binary PA outcome and
selected sociodemographic factors, including immigrant sta-
tus. Least squares regression was used to model the mean num-
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ber of days of physical inactivity in the past month, results of
which are discussed but are not shown in tabular form for the
sake of brevity. Because household educational level and an-
nual income were strongly correlated (� [the magnitude of the
ordinal association]=0.65), to avoid estimation problems due
to colinearity, either household poverty or educational level along
with other covariates were used as predictors in the multivar-
iate models. Three sets of multivariate models were estimated.
The first set of regression models yielded the adjusted effect of
the overall 4-category immigrant status after adjusting for race/
ethnicity, age, sex, household composition, metropolitan/
nonmetropolitan residence, household poverty status, and neigh-
borhood safety. The second set of models included the 12-
catergory ethnic-immigrant status along with age, sex, household
composition, metropolitan/nonmetropolitan residence, house-
hold poverty status, and neighborhood safety. The third set of
models was similar to the second set, with parental educa-
tional level substituted for household poverty status. Sex-
specific interactions were examined by estimating separate re-
gression models of inactivity and sedentary behaviors for boys
and girls. Adjusted prevalence estimates were derived from the
fitted logistic and least squares models. To account for the com-
plex sample design of the NSCH, SUDAAN software was used
to conduct all statistical analyses.30

RESULTS

The 4 broad immigrant groups varied substantially in their
household composition, SES, language use, perceived
neighborhood safety, and place of residence (Table 1).
Although 79.4% of children with at least 1 foreign-born
parent lived in traditional 2-parent households, 28.1%
of US-born children with both US-born parents lived in
single-mother households. At least 35% of children with
both immigrant parents lived below the poverty line com-
pared with 14.7% of US-born children with both US-
born parents and 9.6% of children with at least 1 immi-
grant parent. Of children with both immigrant parents,
67.6% lived in non–English-speaking households com-
pared with 3.5% of US-born children with both US-
born parents. More than 27% of children with both im-

migrant parents reported living in unsafe neighborhoods
compared with 14.3% of US-born children with both US-
born parents.

Table2 gives the prevalence of PA, inactivity, and sed-
entary behaviors by immigrant status and selected socio-
demographic covariates. For all US children 11.4% were
physically inactive, and 73.5% of children engaged in regu-
lar PA 3 or more days per week. There was 42.1% of chil-
dren who did not participate in sports, whereas 17.0% of
children watched television 3 or more hours per day. Dif-
ferentials by immigrant status were substantial. Of immi-
grant Hispanic children with both immigrant parents,
22.5% were physically inactive compared with 9.5% of US-
born children with both US-born parents. Immigrant His-
panic children were, on average, inactive for 16 days in
the past month, 4 days more than US-born white chil-
dren with both US-born parents. Of immigrant Hispanic
children, 66.6% did not participate in sports compared with
30.2% of US-born Asian children with both US-born par-
ents. Of US-born black children with both US-born par-
ents, 31.9% watched television 3 or more hours per day
compared with only 5.4% of US-born Asian children with
both US-born parents. Overall, immigrant children were
significantly more likely to be physically inactive and less
likely to engage in regular PA and participate in sports than
US-born children with both US-born parents; they were,
however, less likely to watch television 3 or more hours
per day than US-born children with both US-born par-
ents, although the nativity gap narrowed with increasing
levels of acculturation.

Table 3 and Table 4 give the odds and likelihood
of inactivity and sedentary behaviors among various eth-
nic-immigrant groups after adjusting for all of the socio-
economic and demographic differences outlined in Table 1
except household language use. Compared with US-
born white children with both US-born parents, the ad-
justed odds of physical inactivity were at least 113% higher
for Hispanic children with both immigrant parents, 28%
higher for US-born Hispanic children with both US-

Table 1. Socioeconomic and Demographic Characteristics for 68 288 Children Aged 6 Through 17 Years in the Overall
Immigrant Category and in 4 Broad Immigrant Groups: The National Survey of Children’s Health, 2003

Characteristica

% Population (SE)

Child Born
to at Least 1

Immigrant Parentb

Foreign-Born
Child With Both

Immigrant Parentsc

US-Born
Child With Both

Immigrant Parentsc

US-Born
Child With 1

Immigrant Parentc

US-Born
Child With Both
US-Born Parents

Total population 15.9 (0.3) 5.8 (0.2) 5.6 (0.2) 4.6 (0.2) 84.1 (0.3)
Nonwhite or minority population 67.2 (1.0) 74.9 (1.6) 86.4 (1.4) 43.7 (1.9) 27.3 (0.4)
Two-parent households 79.4 (0.8) 62.9 (1.7) 92.7 (0.9) 84.3 (1.3) 54.3 (0.4)
Single-mother households 8.3 (0.5) 22.6 (1.4) 0 0 28.1 (0.3)
Metropolitan residence 92.0 (0.5) 91.8 (0.8) 95.1 (0.6) 88.1 (1.1) 77.4 (0.3)
Non–English-speaking households 51.4 (1.0) 66.9 (1.6) 68.3 (1.7) 10.3 (1.1) 3.5 (0.2)
Households below the poverty level 27.7 (1.1) 40.5 (1.9) 30.1 (2.0) 9.6 (1.4) 14.7 (0.3)
Households with an annual income of �400%

of the poverty level
23.1 (0.8) 17.1 (1.3) 17.0 (1.4) 37.5 (1.6) 27.8 (0.3)

Parental educational level �12 y 19.6 (0.9) 26.5 (1.6) 25.6 (1.7) 3.7 (0.8) 5.0 (0.2)
Reside in unsafe neighborhood 23.2 (0.9) 24.0 (1.5) 30.6 (1.8) 13.1 (1.2) 14.3 (0.3)

aAll �2 statistics for testing the association between immigrant status and each of the demographic characteristics were statistically significant at P � .01.
bThis is the overall immigrant category consisting of children born to 1 or both immigrant parents.
cThese 3 groups make up the overall immigrant category.
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born parents, and 18% higher for US-born black chil-
dren with both US-born parents. Compared with US-
born white children with both US-born parents, the odds

of regular PA were approximately 50% lower for immi-
grant Hispanic children, 21% lower for US-born His-
panic children with both US-born parents, and 40% lower

Table 2. Observed Weighted Prevalence of No Physical Activity, Regular Physical Activity, Lack of Sports Participation,
and 3 or More Hours per Day of Television Viewing Among 68 288 Immigrant and US-Born Children Aged 6 Through 17 Years:
The National Survey of Children’s Health, 2003a

Immigrant Status and Other Covariates
No. in Sample
Unweighted

% Prevalence (SE)

No Physical
Activityb

Regular Physical
Activityc

No Sports
Participationd

Television
Viewing �3 h/d

Total population, all ethnic groups 68 288 11.4 (0.2) 73.5 (0.3) 42.1 (0.3) 17.0 (0.3)
1 or both immigrant parentse 7953 14.6 (0.7) 64.2 (1.8) 50.4 (1.0) 15.5 (0.8)

Foreign-born child, both immigrant parents 2952 17.7 (1.3) 64.5 (1.6) 56.1 (1.7) 16.8 (1.3)
US-born child, both immigrant parents 2088 14.9 (1.2) 64.2 (1.8) 55.1 (1.9) 15.4 (1.3)
US-born child, 1 immigrant parent 2913 10.2 (1.0) 75.1 (1.4) 37.5 (1.7) 13.7 (1.2)

US-born child, US-born parents 60 335 10.9 (0.2) 74.6 (0.3) 40.5 (0.4) 17.3 (0.3)
Hispanic

Foreign-born child, both immigrant parents 1582 22.5 (2.0) 58.2 (2.2) 66.6 (2.1) 22.3 (1.9)
US-born child, both immigrant parents 1357 17.2 (1.6) 64.4 (2.2) 63.1 (2.2) 17.2 (1.7)
US-born child, 1 immigrant parent 729 14.5 (2.3) 72.0 (2.9) 50.6 (3.5) 16.7 (2.4)
US-born child, US-born parents 4111 14.7 (1.0) 68.2 (1.4) 50.3 (1.5) 22.9 (1.3)

Non-Hispanic white
1 or both immigrant parentse 2447 9.6 (0.9) 75.5 (1.4) 32.0 (1.6) 10.6 (1.1)
US-born child, US-born parents 45 583 9.5 (0.2) 76.1 (0.3) 35.9 (0.4) 13.1 (0.3)

Non-Hispanic black
1 or both immigrant parentse 424 12.6 (2.8) 66.3 (3.5) 48.8 (3.6) 16.0 (2.6)
US-born child, US-born parents 6208 14.3 (0.7) 71.8 (0.9) 53.8 (1.0) 31.9 (1.0)

All other ethnic groups
Foreign-born child, both immigrant parents 548 9.4 (2.2) 75.3 (3.5) 41.7 (4.9) 9.5 (3.4)
US-born child, both immigrant parents 388 9.4 (2.2) 61.5 (4.8) 36.8 (4.6) 7.2 (2.0)
US-born child, 1 immigrant parent 478 6.0 (1.6) 77.8 (3.4) 35.8 (4.9) 16.9 (4.6)
US-born child, US-born parents 4433 11.4 (1.0) 74.3 (1.4) 44.0 (1.6) 18.7 (1.2)

Asianf

1 or both immigrant parentse 274 7.4 (2.1) 67.3 (5.1) 37.6 (5.4) 11.1 (3.6)
US-born child, US-born parents 261 10.8 (4.3) 74.0 (7.3) 30.2 (7.6) 5.4 (2.4)

Age, y
6-9 20 125 6.6 (0.3) 78.1 (0.5) 44.5 (0.6) 13.9 (0.4)
10-11 10 732 7.8 (0.5) 78.2 (0.7) 38.1 (0.9) 16.4 (0.6)
12-14 17 971 11.5 (0.4) 74.2 (0.6) 38.1 (0.7) 19.4 (0.5)
15-17 19 460 20.4 (0.5) 63.3 (0.6) 46.2 (0.7) 19.0 (0.5)

Sex
Male 35 157 8.9 (0.3) 78.4 (0.4) 38.1 (0.5) 18.7 (0.4)
Female 33 131 14.1 (0.3) 68.4 (0.5) 46.3 (0.5) 15.3 (0.4)

Highest household or parental educational level, y
�12 2806 19.3 (1.2) 62.0 (1.6) 69.8 (1.5) 26.7 (1.4)
12 14 297 14.7 (0.5) 70.4 (0.6) 56.0 (0.7) 25.1 (0.6)
�13 50 961 9.2 (0.2) 76.1 (0.3) 33.3 (0.4) 12.7 (0.3)
Unknown 224 22.2 (5.5) 58.9 (6.2) 67.8 (5.3) 15.4 (3.9)

Household poverty status (ratio of annual family
income to poverty threshold), %

�100 6760 17.0 (0.8) 67.8 (1.0) 64.4 (1.0) 27.2 (1.0)
100-199 12 130 12.8 (0.5) 72.4 (0.7) 54.4 (0.8) 21.8 (0.6)
200-399 23 027 10.1 (0.3) 74.7 (0.5) 37.1 (0.6) 14.8 (0.4)
�400 20 319 7.8 (0.3) 76.9 (0.5) 23.2 (0.5) 9.3 (0.3)
Unknown 6052 13.8 (0.8) 71.7 (1.0) 45.9 (1.2) 18.0 (0.9)

Perceived neighborhood safety
Safe 59 597 10.6 (0.2) 74.9 (0.3) 39.4 (0.4) 15.4 (0.3)
Unsafe 7913 15.5 (0.7) 66.2 (0.9) 56.2 (1.0) 25.2 (0.9)
Unknown 778 17.7 (2.7) 66.6 (3.0) 49.2 (3.0) 22.2 (2.8)

aAll �2 statistics for testing the overall association between each covariate and outcome were statistically significant at P � .01. Pairwise t tests can be used when
evaluating the statistical significance of the difference in prevalence between 2 groups. Measurement of physical activity is based on the question, “During the past week,
on how many days did the child exercise or participate in physical activity for at least 20 minutes that made him/her sweat and breathe hard, such as basketball, soccer,
running, or similar aerobic activities?”

bNo days of vigorous physical activity in the past week.
cThree or more days of vigorous physical activity in the past week.
dVariable based on the question, “During the past 12 months, was the child on a sports team or did s/he take sports lessons after school or on weekends?”
eThis is the overall immigrant category consisting of children born to 1 or both immigrant parents.
fAsians are a subset of “all other ethnic groups.” Asian ethnicity was available for children in California, New Jersey, New York, Washington, and Hawaii.
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for immigrant black children. Compared with US-born
white children with both US-born parents, the odds of
not participating in sports were at least 99% higher for
Hispanic children with both immigrant parents, 67%
higher for immigrant black children, and 25% higher for
US-born black children with both US-born parents. Com-
pared with US-born white children with both US-born

parents, the odds of excess television watching were 51%
higher for US-born Hispanic children with both US-
born parents, 31% higher for immigrant Hispanic chil-
dren with both immigrant parents, and 129% higher for
US-born black children with both US-born parents. Ad-
justed immigrant differentials in physical inactivity and
PA levels generally did not differ by sex (data not shown).

Table 3. Adjusted Odds and Prevalence of Physical Inactivity and Regular Physical Activity Among 68 288 Immigrant
and US-Born Children Aged 6 Through 17 Years: The National Survey of Children’s Health, 2003

Immigrant Status and Other Covariates

No Physical Activitya Regular Physical Activitya

OR (95% CI)
% Prevalence

(SE) OR (95% CI)
% Prevalence

(SE)

Total population, all ethnic groupsb

Foreign-born child, both immigrant parents 1.39 (1.13-1.70) 14.3 (1.1) 0.74 (0.63-0.86) 68.5 (1.6)
US-born child, both immigrant parents 1.53 (1.22-1.93) 15.5 (1.4) 0.62 (0.52-0.75) 65.0 (1.9)
US-born child, 1 immigrant parent 1.17 (0.93-1.46) 12.4 (1.1) 0.93 (0.80-1.08) 73.1 (1.4)
US-born child, US-born parents 1 [Reference] 10.9 (0.2) 1 [Reference] 74.4 (0.3)

Hispanica

Foreign-born child, both immigrant parents 2.13 (1.67-2.71) 18.8 (1.7) 0.51 (0.42-0.61) 61.2 (2.2)
US-born child, both immigrant parents 2.15 (1.66-2.79) 19.0 (1.8) 0.55 (0.45-0.67) 62.9 (2.2)
US-born child, 1 immigrant parent 1.82 (1.25-2.65) 16.7 (2.5) 0.77 (0.58-1.01) 70.1 (2.8)
US-born child, US-born parents 1.28 (1.07-1.53) 12.6 (0.9) 0.79 (0.70-0.91) 70.7 (1.3)

Non-Hispanic whitea

One or both immigrant parents 1.17 (0.94-1.46) 11.7 (1.1) 0.91 (0.78-1.05) 73.3 (1.4)
US-born child, US-born parents 1 [Reference] 10.3 (0.3) 1 [Reference] 75.1 (0.4)

Non-Hispanic blacka

One or both immigrant parents 1.46 (0.88-2.41) 14.0 (2.9) 0.60 (0.44-0.82) 65.0 (3.4)
US-born child, US-born parents 1.18 (1.02-1.35) 11.8 (0.6) 0.98 (0.89-1.09) 74.8 (0.9)

All other ethnic groupsa

Foreign-born child, both immigrant parents 0.89 (0.52-1.49) 9.2 (2.1) 1.06 (0.70-1.60) 76.1 (3.7)
US-born child, both immigrant parents 1.26 (0.75-2.10) 12.4 (2.7) 0.46 (0.30-0.68) 58.8 (4.7)
US-born child, 1 immigrant parent 0.75 (0.43-1.30) 8.0 (2.0) 1.04 (0.69-1.56) 75.7 (3.7)
US-born child, US-born parents 0.93 (0.76-1.14) 9.7 (0.8) 1.08 (0.91-1.28) 76.4 (1.4)

Age, ya

6-9 1 [Reference] 6.6 (0.3) 1 [Reference] 78.1 (0.5)
10-11 1.17 (0.99-1.38) 7.6 (0.5) 1.02 (0.92-1.13) 78.5 (0.7)
12-14 1.86 (1.63-2.12) 11.4 (0.4) 0.80 (0.74-0.87) 74.3 (0.6)
15-17 3.91 (3.47-4.41) 20.9 (0.5) 0.46 (0.42-0.50) 62.8 (0.6)

Sexa

Male 1 [Reference] 8.9 (0.3) 1 [Reference] 78.3 (0.4)
Female 1.72 (1.57-1.87) 14.1 (0.3) 0.59 (0.55-0.63) 68.4 (0.5)

Highest household or parental educational level, yc,d

�12 1.71 (1.41-2.08) 15.3 (1.1) 0.65 (0.56-0.76) 66.9 (1.5)
12 1.50 (1.36-1.66) 13.8 (0.5) 0.80 (0.75-0.86) 71.2 (0.6)
�13 1 [Reference] 9.8 (0.2) 1 [Reference] 75.3 (0.4)
Unknown 2.13 (1.06-4.29) 18.1 (4.9) 0.55 (0.32-0.96) 63.3 (6.3)

Household poverty status (ratio of annual family income
to poverty threshold), %a

�100 1.83 (1.56-2.14) 14.6 (0.7) 0.79 (0.70-0.89) 71.0 (1.0)
100-199 1.45 (1.27-1.65) 12.1 (0.5) 0.89 (0.81-0.98) 73.3 (0.7)
200-399 1.28 (1.14-1.43) 10.9 (0.4) 0.90 (0.83-0.97) 73.3 (0.5)
�400 1 [Reference] 8.8 (0.4) 1 [Reference] 75.3 (0.6)
Unknown 1.48 (1.25-1.75) 12.3 (0.7) 0.92 (0.81-1.03) 73.7 (1.0)

Perceived neighborhood safetya

Safe 1 [Reference] 11.0 (0.2) 1 [Reference] 74.4 (0.3)
Unsafe 1.18 (1.04-1.34) 12.7 (0.6) 0.77 (0.70-0.85) 69.4 (0.9)
Unknown 2.00 (1.33-3.02) 19.2 (3.0) 0.65 (0.48-0.89) 66.0 (3.3)

Abbreviations: CI, confidence interval; OR, odds ratio.
aAdjusted by logistic model for age, sex, ethnic-immigrant status, household composition, metropolitan-nonmetropolitan residence, household poverty status,

and neighborhood safety.
bAdjusted by logistic model for age, sex, nativity/immigrant status, race/ethnicity, household composition, metropolitan-nonmetropolitan residence, household

poverty status, and neighborhood safety.
cAdjusted by logistic model for age, sex, ethnic-immigrant status, household composition, metropolitan-nonmetropolitan residence, parental educational level,

and neighborhood safety.
d In estimating the adjusted effect of parental educational level and to avoid estimation problems due to colinearity, annual household income was not

considered as a covariate because of its strong correlation with parental educational level.
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The effects of other covariates were as expected (Table 3
and Table 4). Compared with children aged 6 through 9
years, adolescents aged 15 through 17 years were 4 days
more inactive in the past month and had 291% higher odds
of inactivity, 54% lower odds of PA, and 53% higher odds
of watching television 3 or more hours per day. Although
girls were substantially more likely to be inactive than boys,

they had 24% lower odds of watching television 3 or more
hours per day than boys. Compared with children with
annual family incomes that exceeded 400% of the pov-
erty threshold, those below the poverty threshold had 83%
higher odds of inactivity, 340% higher odds of not par-
ticipating in sports, and 152% higher odds of watching tele-
vision 3 or more hours per day. Compared with children

Table 4. Adjusted Odds and Prevalence of Lack of Sports Participation and Excess Television Viewing Among 68 288 Immigrant
and US-Born Children Aged 6 Through 17 Years: The National Survey of Children’s Health, 2003

Immigrant Status and Other Covariates

No Sports Participationa Watch Television for �3 h/da

OR (95% CI)
% Prevalence

(SE) OR (95% CI)
% Prevalence

(SE)

Total population, all ethnic groupsb

Foreign-born child, both immigrant parents 1.42 (1.21-1.65) 48.8 (1.7) 0.72 (0.59-0.88) 13.6 (1.1)
US-born child, both immigrant parents 1.49 (1.26-1.78) 50.0 (1.9) 0.72 (0.58-0.91) 13.6 (1.2)
US-born child, 1 immigrant parent 1.05 (0.90-1.22) 42.1 (1.7) 0.88 (0.71-1.10) 16.0 (1.4)
US-born child, US-born parents 1 [Reference] 41.1 (0.4) 1 [Reference] 17.6 (0.3)

Hispanica

Foreign-born child, both immigrant parents 2.02 (1.67-2.44) 55.4 (2.1) 1.31 (1.04-1.65) 17.8 (1.6)
US-born child, both immigrant parents 1.99 (1.64-2.43) 55.1 (2.2) 1.08 (0.84-1.39) 15.2 (1.6)
US-born child, 1 immigrant parent 1.44 (1.06-1.97) 47.8 (3.6) 1.21 (0.85-1.72) 16.7 (2.4)
US-born child, US-born parents 1.13 (0.99-1.29) 42.4 (1.4) 1.51 (1.29-1.77) 19.9 (1.2)

Non-Hispanic whitea

One or both immigrant parents 1.00 (0.86-1.17) 39.7 (1.7) 0.89 (0.70-1.11) 12.9 (1.3)
US-born child, US-born parents 1 [Reference] 39.6 (0.4) 1 [Reference] 14.3 (0.3)

Non-Hispanic blacka

One or both immigrant parents 1.67 (1.23-2.26) 51.1 (3.5) 1.22 (0.83-1.81) 16.8 (2.7)
US-born child, US-born parents 1.25 (1.14-1.38) 44.6 (1.0) 2.29 (2.05-2.54) 27.0 (0.9)

All other ethnic groupsa

Foreign-born child, both immigrant parents 1.24 (0.84-1.81) 44.3 (4.4) 0.67 (0.31-1.42) 10.1 (3.4)
US-born child, both immigrant parents 1.20 (0.79-1.81) 43.6 (4.7) 0.60 (0.33-1.09) 9.1 (2.5)
US-born child, 1 immigrant parent 1.30 (0.86-1.96) 45.4 (4.7) 1.75 (0.89-3.43) 22.2 (5.8)
US-born child, US-born parents 1.05 (0.92-1.21) 40.8 (1.5) 1.25 (1.06-1.48) 17.2 (1.1)

Age, ya

6-9 1 [Reference] 44.5 (0.6) 1 [Reference] 13.9 (0.4)
10-11 0.71 (0.65-0.78) 37.2 (0.8) 1.19 (1.06-1.35) 16.0 (0.6)
12-14 0.73 (0.68-0.79) 37.8 (0.6) 1.49 (1.35-1.65) 19.1 (0.5)
15-17 1.12 (1.04-1.21) 47.1 (0.7) 1.53 (1.38-1.69) 19.5 (0.5)

Sexa

Male 1 [Reference] 38.2 (0.5) 1 [Reference] 18.8 (0.4)
Female 1.44 (1.36-1.53) 46.2 (0.5) 0.76 (0.70-0.82) 15.1 (0.4)

Highest household or parental educational level, yc,d

�12 3.17 (2.72-3.7) 62.0 (1.7) 2.02 (1.70-2.39) 23.4 (1.4)
12 2.20 (2.05-2.35) 53.5 (0.7) 1.97 (1.81-2.14) 23.0 (0.6)
�13 1 [Reference] 35.1 (0.4) 1 [Reference] 13.5 (0.3)
Unknown 3.28 (2.09-5.15) 62.8 (5.1) 1.23 (0.68-2.22) 16.0 (3.9)

Household poverty status (ratio of annual family income
to poverty threshold), %a

�100 4.40 (3.92-4.93) 59.3 (1.1) 2.52 (2.19-2.90) 23.1 (0.9)
100-199 3.30 (3.01-3.61) 52.4 (0.8) 2.11 (1.88-2.37) 20.2 (0.6)
200-399 1.86 (1.73-2.01) 38.9 (0.6) 1.54 (1.39-1.71) 15.7 (0.4)
�400 1 [Reference] 25.8 (0.6) 1 [Reference] 10.9 (0.4)
Unknown 2.34 (2.09-2.62) 44.2 (1.2) 1.71 (1.47-1.98) 17.1 (0.9)

Perceived neighborhood safetya

Safe 1 [Reference] 41.2 (0.4) 1 [Reference] 16.3 (0.3)
Unsafe 1.26 (1.15-1.38) 46.3 (1.0) 1.28 (1.15-1.42) 19.7 (0.7)
Unknown 1.20 (0.90-1.61) 45.3 (3.3) 1.48 (1.04-2.10) 22.0 (2.8)

Abbreviations: See Table 3.
aAdjusted by logistic model for age, sex, ethnic-immigrant status, household composition, metropolitan-nonmetropolitan residence, household poverty status,

and neighborhood safety.
bAdjusted by logistic model for age, sex, nativity/immigrant status, race/ethnicity, household composition, metropolitan-nonmetropolitan residence, household

poverty status, and neighborhood safety.
cAdjusted by logistic model for age, sex, ethnic-immigrant status, household composition, metropolitan-nonmetropolitan residence, parental educational level,

and neighborhood safety.
d In estimating the adjusted effect of parental educational level and to avoid estimation problems due to colinearity, annual household income was not

considered as a covariate because of its strong correlation with parental educational level.
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of college-educated parents, children with parents with-
out a high school diploma had 71% higher odds of physi-
cal inactivity, 217% higher odds of not participating in
sports, and 102% higher odds of watching television 3 or
more hours per day. Children in single-mother house-
holds had 50% higher odds of physical inactivity, 23% lower
odds of PA, 36% higher odds of not participating in sports,
and 20% higher odds of watching television 3 or more hours
per day than children in 2-parent households. Children
in nonmetropolitan areas had 12% higher odds of inac-
tivity and 15% lower odds of PA than children in metro-
politan areas. Compared with children in safe neighbor-
hoods, children living in unsafe neighborhoods had 18%
higher odds of inactivity, 23% lower odds of PA, 26% higher
odds of not participating in sports, and 28% higher odds
of watching television 3 or more hours per day.

COMMENT

To our knowledge, this is the largest US study that has
examined the prevalence and sociodemographic deter-
minants of physical inactivity and sedentary behaviors
among US-born and immigrant children, using a nation-
ally representative sample of 68 288 children. This study
defined immigrant status on the basis of both parental
nativity and nativity status of children,8,15,20,21 which al-
lowed us to also assess the impact of acculturation, al-
beit indirectly, on PA and sedentary behaviors. Another
unique aspect of the study involved assessing differen-
tial effects of immigrant status on several sedentary out-
comes in Hispanic children and in children of black, white,
and Asian ethnicities. Although the role of accultura-
tion and other social correlates in PA and obesity-
related behaviors has previously been examined among
Hispanic immigrants,8 our study is the first attempt, to
our knowledge, to examine these patterns in non-
Hispanic immigrant groups at the national level.

Substantial immigrant differentials in PA and physi-
cal inactivity levels remained even after controlling for
several socioeconomic and demographic characteris-
tics. Lower PA and higher inactivity levels among immi-
grant children may, at least, partly reflect cultural and
normative influences that may not necessarily promote
participation in leisure-time PA and organized sports.3

Immigrant families may not be fully aware of the many
physical and psychological health benefits of PA and sports
participation.3,24,25 In addition, immigrant parents may
place higher value on children’s time devoted to reading
and learning activities, language lessons, academic per-
formance, and participation in family activities rather than
on PA.23 Immigrant parents may also discourage their chil-
dren’s participation in sports because of fear of bully-
ing, linguistic barriers, and household employment situ-
ation.29 Higher inactivity levels in immigrants may also
partly reflect immigrant differences in individual char-
acteristics (such as obesity and health status), familial sup-
port, socioeconomic characteristics other than annual
household income and educational level, parental be-
haviors such as parental PA levels, and differences in the
physical or built aspects of the neighborhood environ-
ment, such as access to recreational facilities, outdoor

parks, playgrounds, bike trails, walking paths or side-
walks, modes of transportation and vehicular traffic con-
gestion, and media advertising promoting PA.1,3,19,24,25,28,31

Future research is needed to examine the role of these
specific cultural and parental influences and social envi-
ronmental factors in explaining ethnic-immigrant differ-
entials in PA shown herein. Although ethnic-immigrant
patterns in PA were similar for boys and girls, they may
vary by age and SES. From a policy standpoint, it would
be useful to identify if children of immigrant parents in
specific age cohorts or SES strata are at particularly high
risks of physical inactivity and sedentary behavior com-
pared with children of US-born parents.

Immigrant patterns in PA outcomes shown herein dif-
fer markedly from immigrant differentials observed for
other health behaviors and health outcomes in the United
States, including breastfeeding, smoking, obesity, in-
fant mortality, low birth weight, morbidity, mortality, and
life expectancy.11,13-15,20 Immigrants have been shown to
have a significant advantage over their US-born coun-
terparts in these health and behavioral outcomes, which
tends to decrease with increasing acculturation levels or
length of residence in the United States.11,13,14 Accultura-
tion is a process by which immigrants adopt the values,
attitudes, beliefs, practices, and lifestyle characteristics
of the native-born population.11,13,14 Higher inactivity lev-
els in immigrants and increased PA associated with ac-
culturation are consistent with similar immigrant pat-
terns observed for preventive health services and health
care use in the United States.14,22,32 The positive associa-
tion between acculturation and PA has also been noted
for adults.33 However, acculturation has been associated
with increased risks of other obesity-related behaviors,
such as fast food consumption and television watching
in adolescents,34 a finding consistent with our study.

Household language use is just 1 measure of accul-
turation that we used to differentiate the 4 broad immi-
grant groups.13,21,29 To examine more fully the impact of
acculturation on immigrants’ risks of physical inactivity
and sedentary behaviors, other direct measures of accul-
turation are needed. These measures may include the ex-
tent to which one identifies with one’s own culture, cel-
ebrates one’s own holidays or cultural events, eats one’s
own ethnic foods, participates in one’s own ethnic-
cultural networks, and is accepted by members (friends,
relatives, or coworkers) of one’s own ethnic group or the
majority group.13,21,35

This study has some limitations. First, the childhood
PA and inactivity, sports participation, and television view-
ing measures in our study were based on parental re-
ports and may not accurately reflect the true preva-
lence. However, the NSCH-based estimates are consistent
with the self-reported estimates from the Youth Risk Be-
havior Survey,2,6,7 which validates our analysis. Second,
our analysis of immigrant and acculturation patterns is
limited because the NSCH lacked data on such variables
as the length of immigration, citizenship, naturaliza-
tion, and legal status.9,11,13,14,21 Third, Asian Americans ac-
count for more than a quarter of the US immigrant popu-
lation. However, we have presented a limited PA analysis
for Asian children because NSCH data for them were avail-
able for only 5 states. Furthermore, the survey did not
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identify specific Hispanic and Asian subgroups, who are
extremely heterogeneous in their socioeconomic, behav-
ioral, and health characteristics and who are, therefore,
expected to also differ in their PA patterns.9,11,13,21,32

In conclusion, immigrant children in each ethnic mi-
nority group generally had higher levels of physical inac-
tivity and lower levels of sports participation than chil-
dren of US-born parents. Acculturation, as measured in
this study, appears to have a beneficial impact in terms of
increased PA and sports participation in children, particu-
larly among Hispanic individuals. However, the evidence
presented herein reveals that more than one-third of all
Hispanic, Asian, and black immigrant children and ado-
lescents fail to meet the recommended levels of PA. Lack
of participation in organized sports remains a major con-
cern in immigrant children, with more than half of His-
panic and black immigrant children not participating in
sports. Given the health benefits of PA,3,24,25 continued
higher physical inactivity and lower activity levels in im-
migrant children are likely to reduce their overall health
advantage over US-born populations during adulthood. To
reduce disparities in childhood PA, health education pro-
grams designed to promote PA should target not only chil-
dren from socially disadvantaged households and neigh-
borhoods but also children in immigrant families.
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