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Abstract
Objective—To describe the prevalence of time spent in sedentary behaviors (e.g., TV/video and
computer use) among youth in the U.S.

Methods—The National Health and Nutrition Examination Survey (2001–06) provided data to
examine sedentary behavior across age groups (2–5, 6–11, and 12–15 years of age), ethnic groups
(European (EA), African (AA), and Mexican American (MA)), and body mass index categories
(normal weight, overweight, obese).

Results—The sample included 8,707 (50.7% boys) children aged 2 to 15 years. Seventy percent
of the sample was normal weight, 18.1% was overweight, and 11.5% was obese. The total
proportion of young people engaged in TV/video viewing, computer use, and total screen time ≥ 2
hours daily was 33.0%, 6.7%, and 47.3%, respectively. More boys (49.4%) than girls (45.0%);
older (12–15 yrs: 56.0%) versus younger children (2–5 yrs: 35.3% and 6–11 yrs: 49.1%); AA
(66.1%) versus EA (42.5%) and MA (46.1%); obese (58.5%) versus overweight (50.8%) versus
normal weight (44.6%); and low and middle income (<$25K: 51.4% and $25–45K: 51.2%) versus
high income (>$45K: 42.6%) children spent ≥ 2 hours daily in screen time.

Conclusion—Nearly half (47%) of U.S. children exceed ≥2 hours/day of time in sedentary
behavior. Further, it appears there are gender, age, ethnic, BMI-defined weight status, and income
differences in exceeding ≥2 hours/day in sedentary behavior. These results will be useful in
planning targeted interventions at those populations with a higher prevalence of sedentary
behavior.
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Introduction
Sedentary behavior is an independent risk factor for chronic disease (1). This relationship
has been established in adults (2–8) and has recently been reported in children (9–11).
Sedentary behavior can be either “productive” or “leisure” depending on the purpose of the
activity (12). For example, reading and using the computer for homework are considered
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productive sedentary activities compared with watching cartoons on TV or playing non-
educational computer or video games. Productive sedentary behaviors have not been
associated with higher levels of physical inactivity, contrary to leisure-time sedentary
behaviors (12). In children and adolescents, leisure-time sedentary behaviors such as TV
viewing have also been associated with metabolic risk factors, independent of meeting
physical activity recommendations (13). One predominant disease risk factor associated with
leisure-time in children and adolescents is overweight and obesity (14–17), which poses
independent health threats to young people (18–21) and tracks into adulthood (22).

The prevalence of overweight and obesity has been increasing in children in the U.S.; from
1999 to 2004 it increased from 14% to 18.2% in boys and from 13.8% to 16.0% in girls
(23). It is logical to surmise that the recent rise in obesity prevalence is related to either 1)
decreases in physical activity (energy expenditure) or 2) increases in food consumption
(energy intake), or more likely a combination of both. Time spent in sedentary behavior
such as using television, videos, DVDs, video games, and computers, collectively known as
screen time, is purported to impact both physical activity levels (since sedentary behavior
may displace physical activity (17)) and energy intake (by encouraging snacking while
watching due to easy availability of foods and the influence of food commercials and
advertisements (24)). The American Academy of Pediatrics (AAP) recommends no more
than two hours per day of quality TV programming for young people, in part due to the
relationship between screen time and health risk (25).

Data from the National Health and Nutrition Examination Survey (NHANES) from 1988 to
1994 reported that 25.9% of young people 8 to 16 years of age watched ≥ 4 hours of TV
daily and that 39.1% watched ≤ 1 hour/day (14). Furthermore, there were ethnic differences,
with 42.8% of Non-Hispanic black boys watching ≥ 4 hours of TV daily compared with
24.3% of Non-Hispanic white boys (14). In girls, those watching ≥ 2 hours per day of TV
had higher odds of being overweight or obese regardless of level of physical activity (15). A
description of the prevalence and profiles of sedentary behavior in U.S. children is needed to
understand the extent of the problem and to identify high-risk groups. Therefore, the purpose
of this study is to examine the profile and prevalence of time spent watching TV and total
screen time in children and adolescents in the U.S.

Methods
Profiles of sedentary behavior were created using data from the National Health and
Nutrition Examination Survey (NHANES) cycles 2001–02, 2003–04, and 2005–06.
NHANES uses a complex, multistage, probability sampling design to select participants
representative of the civilian, non-institutionalized U.S. population (26). Oversampling of
certain population subgroups (i.e., African Americans, Mexican Americans, low income
European Americans, adolescents 12–19 years, and people over 60 years) is done to increase
the reliability and precision of health status indicator estimates for these groups (26). Each
individual in the NHANES is assigned a sample weight based on census population figures;
this allows for the development of national prevalence estimates (26).

Variables of interest for this study included TV viewing, computer use, age, ethnicity, and
body mass index measured during the visit to the mobile exam center. Ethnicity was derived
from questions about race and Hispanic origin (26). There were two questions used to assess
sedentary behavior: “Over the past 30 days, on average how many hours per day did you sit
and watch TV or videos?” and “Over the past 30 days, on average about how many hours
per day did you use a computer or play computer games [outside of work]?” Response
categories included “none”, “<1 hr”, “1 hr”, “2 hr”, “3 hr”, “4 hr”, and “5 or more hours”.
These variables were analyzed combined to create a total screen time outcome variable,
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which serves as our primary measure of sedentary behavior. It is plausible that not all of
time spent using a computer was for leisure and perhaps included homework or school
research; the purpose of the computer usage was not collected in the survey; thus, we are not
distinguishing between leisure-time and non-leisure-time computer use. Children aged 2 to
11 years had a responsible adult complete the survey on their behalf (i.e., proxy) while those
aged 12 to 15 years completed it themselves. Body weight was measured on a digital scale
with the participant wearing minimal clothes, and height was measured by a trained
technician using a fixed wall stadiometer with participants heels together, arms by their side,
and eyes in the Frankfort plane (26). The collection of NHANES data was reviewed and
approved by the National Center for Health Statistics’ Institutional Review Board.
Documentation on informed consent can be located on the NHANES website (26).

Data analysis followed the guidelines of the National Center for Health Statistics for
analysis of NHANES data due to complex sampling design and methods (26). Exclusion
criteria of participants in this study included being older than 16 years of age, younger than
two years of age, physically unable to be active, “don’t know” or missing responses for TV/
video and computer time, or refused to answer. Separate analyses were conducted
examining the sedentary behavior variables across age groups (2–5, 6–11, and 12–15 years
of age), ethnic groups (European, African, and Mexican American), international BMI
classifications developed for children (normal weight, overweight, obese) (27), and annual
household income (<$24,999, $25,000–$44,999, ≥$45,000). The criterion of less than 16
years was included since in 2001–02 the TV and computer questions were only asked to
NHANES participants less than 16 years of age. Nevertheless, in 2003–04 and 2005–06 the
questions were expanded to include all adolescents and adults; older adolescents and adults
were removed since they were not included in the 2001–02 cycle.

Results
The sample included 8,707 (50.7% boys) children for the examination of age, ethnicity,
BMI, household income and sedentary behavior (Table 1). According to international BMI
classifications, 70.4% of the sample was normal weight, 18.1% was overweight, and 11.5%
was obese. Profiles of the time spent in TV/video, computer, and total screen time for each
of the NHANES cycles (2001–02, 2003–04, 2005–06) are presented in Figure 1. The total
proportion of children watching or using the TV/video, computer, and total screen time for
two or more hours was 33.0 ± 1.2%, 6.7 ± 0.4%, and 47.3 ± 1.2% over the combined cycles.
The majority of the confidence intervals are overlapping between the NHANES data
collection cycles, showing no significant difference between cycles. For total screen time,
2005–06 is higher for those respondents in the 2 hours/day category than 2003–04; however,
it is not different from the 2001–02 responses.

For all three categories of sedentary behavior, a higher proportion of boys spent ≥ 2 hours
daily than girls (TV/video: 34.1 ± 1.3% versus 31.7 ± 1.4%; computer: 8.1 ± 0.6% versus
5.2 ± 0.6%; and total screen time: 49.4 ± 1.2% versus 45.0 ± 1.6%, in boys and girls,
respectively). It appears there are also ethnic differences in the amount of time spent in TV/
video, computer and total screen time (European American 42.5 ± 1.5%, Mexican American
46.1 ± 1.2%, African American 66.1 ± 1.1%), as well as age group (2–5 yr: 35.3 ± 1.5%, 6–
11 yr: 49.1 ± 1.7%, 12–15 yr: 56.0 ± 1.7%), and BMI (normal weight: 44.6 ± 1.5%,
overweight: 50.8 ± 2.1%, obese: 58.5 ± 2.0%) differences. A smaller proportion of those
children living in homes with the highest household income spend ≥ 2 hours per day
watching TV/video and in total screen time (<$25K: 51.4 ± 1.6%, $25–45K: 51.2 ± 1.6%, >
$45K: 42.6 ± 1.5%). However, approximately the same proportion of children across middle
and low income categories exceed ≥ 2 hours daily using the computer. The proportion of
children watching ≥ 2 hours daily of TV/videos, computer, and total screen time by age
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group (Figure 2), ethnicity (Figure 3), BMI status (Figure 4), and household income (Figure
5) have been presented separately for boys and girls.

More African American children spent ≥ 2 hours daily time in TV/video, computer, and
total screen time than Mexican American and European American children. European
American children had the lowest prevalence in each category and the difference (i.e., delta,
Δ) between African American boys and European American boys for total screen time was
24.0% (68.3 vs. 44.3%) and for girls Δ was 23.2% (63.8 vs. 40.6%). The Δ between the
oldest and youngest age groups for total screen time was 19.4% (56.3 vs. 36.9%) and 21.9%
(55.7 vs. 33.8%), for boys and girls, respectively. For both boys and girls, a higher
proportion of obese young people exceeded 2 hours of screen time than overweight and
normal weight children and adolescents. The total screen time Δ was greater for boys
(15.6% (62.3 vs. 46.7%) between obese and normal weight) than for girls (12.5% (54.7 vs.
42.2%) between obese and normal weight). In boys and girls, the lowest household income
category (<$25K) had a higher prevalence of exceeding daily recommendations than the
highest income category (>$45K). For the boys, the difference between the highest and
lowest income categories was 11.5% (55.1 vs. 43.6%) and Δ was only 5.9% (47.4 vs.
41.5%) for the girls between the same categories.

Discussion
The primary findings of this study are descriptive and pertain to the prevalence of children
in the U.S. engaging in sedentary screen time. From 2001 to 2006, the time spent in TV/
video, computers, and total screen time does not appear to have changed; nor is there an
observable difference in the preferences within total screen time (i.e., selecting computers
over TV/videos). Over 47% of the children and adolescents in this nationally representative
sample spent ≥ 2 hours per day total screen time which has predominantly driven by the
high prevalence of children viewing ≥ 2 hours daily in TV/videos alone (33%). Differences
in total screen time prevalence ≥ 2 hours daily were noted between genders (49% boys and
45% girls), age groups (2–5 yr: 35%, 6–11 yr: 49%, 12–15 yr: 56%), ethnicities (European
American 43%, Mexican American 46%, African American 66%), international BMI
classification groups (normal weight 45%, overweight 51%, obese 59%) and annual
household income categories (<$25K: 51%, $25–45K: 51%, >$45K: 43%). It is worthy to
note that children aged 2 to 11 years had a proxy report their sedentary behavior; the
difference between self-report and parental-report may confound the age group results.
However, child- and parent proxy- reported physical activity (28,29) and television viewing
(30) have been reported to be similar, especially in young children (29). However, parents
may underestimate TV time (30) but avoid the social desirability bias of underestimating
self-reported TV time, especially in overweight and obese youth (31).

A previous examination of time spent viewing only TV using NHANES 1988–1994 by
Andersen et al. (14) reported that over 60% of children and adolescents aged 8 to 16 years
spent ≥ 2 hours daily watching TV. Similar to our results, African American children in that
study had the highest prevalence (approximately 75%) of watching ≥ 2 hours of daily TV
(14). A difference between age groups was not noted; however, the age groups were smaller
and focused on older (ages 8 to 16 years) children and adolescents. It appears that the
prevalence of children spending ≥ 2 hours per day in TV time has decreased between
Andersen et al.’s report and the current study (60% TV only (14) versus 33% TV/video).
Some methodological differences such as the age of the participants and method of
measurement (previous day versus average over past 30 days) preclude the conclusion that
LTSB has decreased between these two studies. When looking at only TV/video time in our
study the prevalence can also appear lower than the previous report since the use of
computers was not included in NHANES 1988–1994. It is plausible that children are
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spending the same amount of time in screen time but with the number of households with
computers rising from 51% in 1997 to 69% in 2001 and Internet becoming more available at
home (27% in 1997 to 59% in 2001) (32), some children are switching from TV, videos, and
DVDs to computer games and Internet surfing. A recent review noted that of those children
with access to computers and video games, on average an additional 30 and 45 minutes per
day was spent in sedentary behavior (33). With rapidly changing technology and behavior of
children, maintaining questionnaires that accurately capture all facets of sedentary behavior
will be a challenge.

A recent literature review of screen-based media use of 7–18 year old males and females,
reported that 63% of youth spent ≤2 hours/day and 33% spent ≥4 hours/day in watching TV
(33). This may appear discrepant with our report (47% ≥2 hours/day in screen time), but the
mean minutes/day reported in the literature review was 159 min/day (over 2.5 hours/day)
and the median (minimum, maximum) was 171 min/day (102, 206) (33). Since NHANES
used categorical responses for sedentary behavior, measures of central tendency cannot be
calculated and compared directly; furthermore the different classification of time (i.e., ≥ or
≤ 2 hours/day) makes direct comparison between the two studies difficult. Project EAT was
a large study (n ≈ 4,800) conducted with U.S. middle and high school students (mean age
14.9 years) in which participants self-reported sedentary screen time (24). Similar to our
findings, boys spent significantly more time each day in sedentary behavior than girls (2.8
vs. 2.6 hours daily). Furthermore, differences between ethnic groups were similar such that
African American adolescents watched more TV than European American adolescents;
approximately 15 and 45 minutes more per day for boys and girls, respectively (24).
Another examination of 180 children reported that daily leisure screen time increased with
age from nearly four hours per day in 6 to 7 years olds to 6.3 hours daily in 12 to 13 year
olds (34). Taken together, these findings are of importance to understand where children and
adolescents in the U.S. stand currently with regard to sedentary behavior.

As our society becomes more dependent on media which is becoming ubiquitously
integrated into daily life, developing an understanding of the impact of different types of
sedentary behavior on the health of children is critical. Several studies have reported that
higher levels of leisure-time sedentary behavior are associated with higher levels of
overweight, obesity (14,15,35) and disease risk (9–11), and that there are perhaps gender
differences in leisure-time sedentary behavior (15,35). Further research will need to examine
different types of sedentary behaviors and the potential compensatory influence of physical
activity. In the limited studies conducted to date, productive time has not shown the same
negative impacts as leisure screen time; the exact mechanism is not thoroughly understood
(12). In recent years, active video games such as Nintendo® Wii™ Fit and Dance Dance
Revolution, have become popular with children in addition to, or possibly in lieu of,
traditional seated, passive video games. A few studies have examined active video games
and shown that they elicit higher levels of physical activity and energy expenditure than
traditional video games but that they are not equivalent to actually playing the sport or game
(36–38). More research is necessary to determine the health and body weight impact of
active video game playing, as well as adherence to these more active forms of entertainment.
As they become more popular and prevalent, further research will need to discriminate
between passive and active computer and video games in addition to productive and leisure
sedentary pursuits.

The strengths and limitations of this study warrant discussion. The strengths of these
analyses include the nationally representative sample of children and the rigor with which
the NHANES are conducted and managed. Additional strengths include the combination of
several years of NHANES data to examine profiles and prevalence of sedentary behavior
over time. A limitation is that the questions do not separate computer usage as leisure (i.e.,
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surfing the Internet) or productive (i.e., homework preparation and research) and video game
usage was not included at all in the questions and therefore the analyses.

In conclusion, a large percentage of U.S. children and adolescents are exceeding 2 hours/day
of sedentary behavior, specifically with large amounts of TV/videos, each day. Further, it
appears there are gender, ethnic, age, BMI, and household income differences in the amount
of time spent in sedentary behavior (i.e., total screen time). This is of concern since
emerging research has highlighted the risks associated with extended bouts of sedentary
time including increased risk for overweight and obesity and associated health risk factors.
With TV/video and computer technology infusing nearly every aspect of daily life, a
purposeful and concerted effort is needed to decrease the amount of daily time spent in
sedentary pursuits and to develop thorough and appropriate measures to accurately capture
leisure and productive sedentary pursuits above and beyond screen time. The advent of the
next generation of active video games is a step in this direction; children can play video
games yet they are not sitting sedentary for extended bouts of time.
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Figure 1.
Distribution (95% CI) of sample across categories of hours per day in A) TV/video, B)
computer, C) total screen time by cycles of the U.S. National Health and Nutrition
Examination Survey in children and adolescents aged 2 to 15 years of age.
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Figure 2.
Proportion (SE) of children and adolescents watching ≥ 2 hours per day of TV/video,
computers and total screen time by age group (2 to 5 y, 6 to 11 y, and 12 to 15 y) in the U.S.
National Health and Nutrition Examination Survey, 2001–06.
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Figure 3.
Proportion (SE) of children and adolescents watching ≥ 2 hours per day of TV/video,
computers and total screen time by ethnicity (African American (AA), Mexican American
(MA), and European American (EA)) in the U.S. National Health and Nutrition Examination
Survey, 2001–06.
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Figure 4.
Proportion (SE) of children and adolescents watching ≥ 2 hours per day of TV/video,
computers and total screen time by international BMI classification (normal weight (NW),
overweight (OW), and obese) in the U.S. National Health and Nutrition Examination
Survey, 2001–06.
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Figure 5.
Proportion (SE) of children and adolescents watching ≥ 2 hours per day of TV/video,
computers and total screen time by annual household income in the U.S. National Health
and Nutrition Examination Survey, 2001–06.
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Table 1

Descriptive characteristics of children and adolescents 2 to 15 years of age in the U.S. National Health and
Nutrition Examination Survey, cycles 2001–02, 2003–04, 2005–06 (Means ± SE).

Total Boys Girls

N 8707 4413 4294

Ethnicity (%)

 European American 59.4 59.9 59.0

 African American 14.7 14.7 14.8

 Mexican American 13.2 13.3 13.1

Survey year (%)

 2001–02 31.1 31.7 30.5

 2003–04 34.1 34.1 34.2

 2005–06 34.8 34.3 35.4

Age (y) 8.6 ± 0.1 8.6 ± 0.1 8.5 ± 0.1

BMI (kg/m2) 19.0 ± 0.1 18.9 ± 0.1 19.0 ± 0.1

IOTF BMI classifications (%)

 Normal weight 70.4 ± 1.1 71.1 ± 1.2 69.7 ± 1.2

 Overweight 18.1 ± 0.7 18.0 ± 0.9 18.3 ± 0.8

 Obese 11.5 ± 0.6 10.9 ± 0.7 12.1 ± 0.8

IOTF = International Obesity Task Force body mass index cutpoints (27).
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