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Abstract

Experts have recommended daily obesity prevention goals: ≥5 fruits/vegetables, <2 hours of screen time, >1 hour of 
physical activity, and no sugar-sweetened beverages (5-2-1-0). The authors analyzed National Health and Nutrition 
Examination Survey data for 1999-2002 to determine the proportion of US adolescents (12-19 years) who would 
have met each goal prior to dissemination of the 5-2-1-0 recommendations. Merely 0.4% would have met all goals; 
41% would have met none. Only 9% consumed ≥5 fruits/vegetables, 27% reported <2 hours of screen time, 32% had 
>1 hour of physical activity, and 14% consumed no sugar-sweetened beverages per day. Demographic subgroups 
(eg, racial/ethnic minority and lower income) would have been even farther from meeting the goals. Clinicians are 
likely to encounter adolescents with nutrition, exercise, and screen time behaviors that are far from 5-2-1-0 goals, 
and can use these guidelines during clinical encounters to counsel adolescents regarding healthier lifestyles.
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More than 1 in every 6 US adolescents are obese.1 
Recent studies have suggested that critical contributors 
to youth obesity include excess screen time (television 
and computer use), insufficient physical activity, and 
overconsumption of sugar-sweetened beverages and 
energy-dense foods in place of more healthful options 
such as fruits and vegetables.2-9

Guidelines have been developed to assist physicians, 
health care workers, schools, and community organiza-
tions to help families prevent and treat youth obesity.10-20 
Healthy People 2010 recommendations have set nutri-
tion and physical activity goals for Americans since 
2000. However, health care professionals and commu-
nity organizations needed to have clear messages that 
consolidated such recommendations into a package that 
could be clinically useful in counseling families. In response, 
Blue Cross Blue Shield of Massachusetts developed a 
5-2-1 message and the Maine Youth Overweight Col-
laborative initiated a 5-2-1-0 campaign. These early ini-
tiatives received significant attention.

Building on this foundation, the Expert Committee 
released in 2007 its Recommendations on the Prevention, 

Assessment, and Treatment of Child and Adolescent 
Overweight and Obesity,17,21 providing approaches 
based on best available evidence. These recommenda-
tions direct physicians to assess nutrition and physical 
activity health behaviors at all preventive visits. They 
also recommend that pediatric weight management and 
behavioral counseling should include the promotion of 
nutrition and physical activity in daily practice, apply-
ing the 5-2-1-0 mnemonic: 5 or more servings of fruits 
and vegetables, <2 hours of screen time (TV, computer, 
video games), at least 1 hour of physical activity, and no 
(0) sugar-sweetened beverages. Although the relative 
importance or validity of each individual goal is still 
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debated by experts, the 5-2-1-0 message is supported by 
prior research.2-9 It is based on the published guidelines 
of multiple national organizations,10-20 and is now included 
in many community-wide obesity programs. The 5-2-
1-0 recommendation offers a simple and succinct mes-
sage that clinicians and community experts can use in 
both clinical care and community-based health promo-
tion activities.17

A critical question for clinicians and obesity experts 
is the extent to which the US pediatric population met or 
failed to meet the 5-2-1-0 guidelines prior to their dis-
semination, so we can measure whether the obesity pre-
vention efforts over the past decade have successfully 
promoted healthy lifestyles. Surprisingly little informa-
tion exists either about national baseline rates for 5-2-
1-0 behaviors prior to the guidelines or about changes in 
these behaviors over time. Baseline data would help pub-
lic health leaders to assess continuing national needs, 
clinicians to target their health promotion messages, 
and researchers to identify behaviors most in need of 
improvement.

In addition, no studies have investigated the combi-
nation of all 5-2-1-0 behaviors or described the behav-
iors in relation to sociodemographic characteristics. 
Obesity is more prevalent among males, older adoles-
cents, and non-Hispanic Black and Mexican American 
adolescents1 and is also more likely among adults with 
low incomes.22 Knowledge of these sociodemographic 
group differences could help identify populations that 
need targeted prevention interventions and guide pri-
mary care providers in their counseling of patients in 
high-risk groups.

Although no national-level dataset exists to examine 
these 4 healthy behaviors in American children since the 
promulgation of the 5-2-1-0 guidelines, a nationally rep-
resentative dataset does exist that provides these data for 
adolescents prior to the guidelines. We therefore evalu-
ated how adolescent behaviors would have measured up 
to the 5-2-1-0 goals prior to dissemination of the 5-2-1-0 
message. We estimated the proportion of US adoles-
cents who met each criterion and analyzed variations in 
nutrition and physical activity behaviors across sociode-
mographic groups. We hypothesized that prior to the 
5-2-1-0 guidelines, a large proportion of the US adoles-
cent population would have failed to meet 5-2-1-0 crite-
ria and that subgroups of adolescents who are particularly 
prone to obesity (older teens, males, racial/ethnic minor-
ity groups, and lower income populations) were furthest 
from meeting these criteria.

Methods
We conducted a cross-sectional analysis of US adoles-
cents (12-19 years) included in the 1999-2002 National 

Health and Nutrition Examination Survey (NHANES)23,24 
to determine baseline rates prior to the 5-2-1-0 goals. 
NHANES, conducted by the National Center for Health 
Statistics of the Centers for Disease Control and Preven-
tion (CDC), is a nationally representative survey of 
the civilian noninstitutionalized US population. The 
design was a stratified multistage probability sample 
with oversampling of Mexican Americans, non-Hispanic 
blacks, and adolescents to improve estimates for these 
groups. NHANES included a household interview of the 
subject conducted by a trained interviewer and a health 
examination in a mobile examination center. Response 
rates were 85% for examined adolescents during 1999-
200023 and were 87% for examined adolescents during 
2001-2002.24 We limited our analysis to youth older than 
12 years because detailed physical activity data were not 
available for younger subjects. Adolescents were the 
respondents; proxies responded about demographics, 
health insurance, and access to health care for youth, aged 12 
through 15 years.

The US Department of Agriculture (USDA) MyPyr-
amid Equivalents Database,25 which converts NHANES 
food intake data into guidance-based amounts as defined 
by the MyPyramid Food Guidance System, was released 
through 2002, so that time period was chosen as the 
baseline data time point. This study used the most recently 
available national data to provide baseline information 
on the physical activity and nutritional practices of US 
adolescents prior to wide acceptance of the 5-2-1-0 cri-
teria. Although a 2005-2006 NHANES database exists 
that includes these behaviors, no concurrent MyPyramid 
data exist to quantify nutrition intake, and the publically 
available 2007-2008 NHANES data set does not contain 
all the necessary information to assess 5-2-1-0 behav-
iors. We therefore analyzed the most recent data set for 
which we were able to quantify all 4 behaviors. It cor-
responds to the time period just prior to the release of 
the 5-2-1-0 guidelines.

Weight-Related Behaviors
Dependent measures included each of the 5-2-1-0 mea-
sures and the combination of all 4 measures.

Fruits, vegetables, and sugar-sweetened beverages. Sur-
vey respondents completed a computer-assisted 24-hour 
dietary history interview. Detailed information about 
food and beverage consumption were collected with 
multiple-pass recall methods involving food probes as 
well as prompts about time and place to obtain accurate 
recall information. Measuring guides were available for 
reporting portion size.26 We analyzed the dietary data 
for fruit, vegetable, and sugar-sweetened beverage con-
sumption and calculated food servings using the USDA’s 
MyPyramid Equivalents Database.
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A sugar-sweetened beverage was defined as a bever-
age with more than one teaspoon of added sugar per 
serving (250 g beverage). This definition was used to 
create a list of sugar-sweetened beverages (excluding 
the naturally occurring sugars, lactose and fructose) 
using the USDA MyPyramid Equivalents Database for 
2002. The USDA “What’s in the Foods You Eat” search 
tool was also used to calculate serving equivalents. This 
list of beverages was linked to NHANES using USDA 
food codes for analysis.

Screen time. Screen time (watching TV and videos or 
using a computer) was reported in increments of 1 hour 
per day. Those 12 to 15 years reported their use on the 
day prior to the interview; those 16 years and older 
reported their average daily use over the past 30 days.

Physical activity. Adolescents reported specific activi-
ties involving moderate or vigorous intensity (eg, walk-
ing, skateboarding, basketball, skiing) over the past 30 
days. Duration in minutes and frequency of each activity 
were multiplied to obtain monthly minutes of activity. 
Multiple activities were summed for each respondent 
and divided by 30 to calculate the average daily physical 
activity per respondent.

5-2-1-0 behaviors collectively. The final dependent 
variable analyzed was the combination of all 4 behav-
iors defined in the 5-2-1-0 message.

Independent Variables
Adolescent and family characteristics included age (12-15 
or 16-19 years), gender, race/ethnicity (Mexican American, 
non-Hispanic white, non-Hispanic black, or other), 
body mass index (BMI; <85, 85-95, or ≥95th percen-
tile), poverty/income ratio (PIR; <100%, 100% to 
199%, 200% to 299% or ≥300%). These factors have 
been previously shown to be related to nutrition and 
physical activity behaviors. The race/ethnicity classifi-
cation was based on the questions in the NHANES sur-
vey. BMI was calculated from a measured height and 
weight and BMI percentiles are based on the 2000 sex-
specific BMI-for-age growth charts from the CDC.27 
PIR was defined as the ratio of household income to the 
poverty threshold.

Two additional variables, health insurance coverage 
(yes or no) and routine source for healthcare (yes or no) 
were selected as indicators for access to care. Access to 
a medical home is part of the Expert Committee guide-
lines and is necessary if the 5-2-1-0 message is to be 
delivered there.

Analysis
Sociodemographic characteristics of the study sample 
were described as well as the breakdown of adolescents 

meeting none, 1, 2, 3, or all goals. Rates of reported health 
behaviors were calculated for the degree to which they 
met each of the 4 goals. Bivariate analyses with c2 tests 
were performed to identify sociodemographic charac-
teristics associated with meeting the goals individually 
and all 4 goals together, and to evaluate the distribution 
within each goal.

All potential variables in the bivariate analyses were 
included as independent variables in logistic regression 
models to identify factors independently associated with 
meeting each goal (eg, ≥5 fruits and vegetables/day, 
yes/no) and all 5-2-1-0 goals (yes/no). To maintain ade-
quate power and have clinically meaningful groups, 
poverty status was collapsed into 2 categories: <100% 
and >100% of the federally defined level. Unadjusted 
and adjusted odds ratios and 95% confidence intervals 
were calculated to quantify the magnitude of the asso-
ciation of the sociodemographic factors with each 
dependent variable. Results were weighted to provide 
national estimates and SUDAAN software version 9.0.1 
(SUDAAN, Research Triangle Park, NC) was used to 
account for the complex sample design.

Results
Demographics

Altogether, 4414 adolescents, 12 to 19 years old, were 
identified in the NHANES database. Demographic char-
acteristics are shown in Table 1 and reflect the US ado-
lescent population.

Adolescents Meeting the 
5-2-1-0 Criteria as a Whole
Overall, just prior to the 5-2-1-0 guidelines, only 0.4% 
of US adolescents (135 000 out of the 30.3 million US 
adolescents) reported behaviors that would have met all 
four 5-2-1-0 criteria (Figure 1). In our sample, 2.7% 
would have met 3 criteria (equivalent to 830 000 adoles-
cents nationwide), 16% would have met 2 criteria (4.9 
million), 40% would have met 1 criterion (12.1 million), 
and 41% would not have met any (12.4 million) of the 
criteria, had they existed in 2002. Since not all current 
messages recommend zero sugar-sweetened beverages, 
we also calculated the proportion of US adolescents 
who would have met the 5-2-1 goals only; 1.4% reported 
behaviors that would have met these 3 criteria prior to 
the recommendations.

Adolescents consumed a mean of 2.3 (standard error 
0.1) servings of fruit/vegetables, reported 2.8 (0.1) 
hours of screen time, performed 61 (3) minutes of phys-
ical activity, and drank 3.3 (0.1) servings of sugar-
sweetened beverages daily.
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Adolescents Meeting Individual 
Goals Comprising the 5-2-1-0 Message

Few adolescents would have met each individual crite-
rion: 9% consumed ≥5 fruits/vegetables, 27% had <2 
hours of screen time, 32% had >1 hour of physical 
activity, and 14% consumed zero sugar-sweetened bev-
erages in a day (Figure 2). Many adolescents had behav-
iors that were far from the future goals, as exemplified 
by the most extreme categories: 56% consumed ≤1 fruit/
vegetables, 22% had ≥5 hours of screen time, 34% had 
0 to 15 minutes of physical activity, and 43% consumed 
≥3 sugar-sweetened beverages in a day.

Differences in Meeting 5-2-1-0 Goals 
Among Subgroups (Bivariate Analyses)
Although some differences were identified across sub-
groups, all demographic groups would have been far 
from meeting all 4 of the 5-2-1-0 criteria or each indi-
vidual criterion (Table 2). Males would have been more 
likely to meet the criteria for consumption of 5 fruits/
vegetables and >1 hour of physical activity, whereas 

females would have been more likely to meet the criteria 
for <2 hours of screen time and 0 sugar-sweetened bev-
erages. Among racial/ethnic subgroups, black adoles-
cents would have been least likely to meet the screen 
time criteria, whereas Mexican American adolescents 
would have been the least likely to meet the criteria for 
physical activity and sugar-sweetened beverages. Lower 
income, uninsured adolescents, and those with no rou-
tine source for health care, would have been less likely 
to meet the physical activity criteria.

Adolescents with a BMI <85th percentile would have 
been more likely to meet the screen time criteria than 
those in the ≥85th percentile (P = .04 in analysis of con-
trasts), whereas those with a BMI <95th percentile 
would have been more likely to meet the screen time 
criteria than those in the ≥95th percentile (P = .01). 
Although there appeared to be a pattern for adolescents 
in the lowest BMI percentile category (<85%) to meet 
these criteria, adolescents from all BMI categories 
would have been far from meeting the criteria during the 
years prior to dissemination of the 5-2-1-0 goals.

Factors Independently Associated 
With Individual 5-2-1-0 Goals 
(Multiple Logistic Regression Analyses)

Gender. Males would have been more likely than 
females to meet criteria for fruit/vegetable consumption 
(adjusted odds ratio [AOR] = 1.4) and physical activity 
(AOR = 1.8), but less likely to meet criteria for screen 
time (AOR = 0.8) and sugar-sweetened beverages 
(AOR = 0.6).

Race/ethnicity. Black adolescents would have been less 
likely to meet criteria for the fruits/vegetables (AOR = 0.7), 
screen time (AOR = 0.7), and sugar-sweetened bever-
ages (AOR = 0.7) goals compared with white adoles-
cents. Mexican American adolescents, compared with 
white adolescents, would have been less likely to meet 
criteria for physical activity (AOR = 0.7) and sugar-
sweetened beverages (AOR = 0.7).

Other demographic factors. Higher income (AOR = 1.5) 
and insured (AOR = 1.6) adolescents would have been 
more likely to meet the physical activity goal than were 
lower income adolescents. Those with insurance would 
have been more likely to meet the screen time goal 
(AOR = 1.4.) No significant relations were noted between 
routine place for healthcare and individual goals.

Body mass index. No significant relations were noted 
between BMI and each individual goal.

Too few adolescents met all 5-2-1-0 goals to power a 
logistic regression analysis of all four goals combined 
(Table 3).

Table 1. Demographic Characteristics of the Sample

Demographic 
Characteristics Unweighted n

Weighted 
Percentagea

Gender
 Male 2203 51
 Female 2211 49
Age group (years)
 12-15 2238 50
 16-19 2176 50
Race/ethnicity
 Mexican American 1638 11
 Non-Hispanic white 1113 59
 Non-Hispanic black 1272 14
 Other  391 16
Poverty/income ratio (%)
 <100 1206 22
 100-199 1098 24
 200-299  589 16
 ≥300 1042 38
Health insurance coverage
 Yes 3311 84
 No 1043 16
Routine place for health care
 Yes 3587 86
 No  801 14
Body mass index percentile
 <85 2805 69
 85-95  703 15
 ≥95  860 16
aResults are weighted to reflect the population of US adolescents.
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Figure 1. Percentage of US adolescents, aged 12 through 19 years, who would have met the 5-2-1-0 nutrition and activity 
goals in 1999-2002

We also performed a multiple logistic regression 
analysis without BMI in the model, as some might argue 
that BMI is an intermediate factor between the sociode-
mographic independent variables and the 5-2-1-0 behav-
ior dependent variables. The analysis yielded similar 
results to analysis of the model with BMI included.

Discussion
5-2-1-0 Message as a Whole 
and Its Individual Goals

Nationally, prior to the release of the Expert Committee 
recommendations, very few adolescents (0.4% or 135 000) 
would have met all four 5-2-1-0 goals for obesity pre-
vention and 41% or the equivalent of 12.4 million nation-
ally would have met none of the goals.

Of greater concern is the finding that the majority of 
adolescents would have missed each individual 5-2-1-0 
goal by a substantial amount. Nutritional behaviors 
were most deficient, with around half of all adolescents 
consuming one or less serving of fruits and vegetables 
daily and about half consuming more than 3 servings of 
sugar-sweetened beverages. These results highlight the 
importance of substituting nutrient-dense for energy-
dense foods in adolescent diets.8

Screen time and physical activity behaviors just 
before release of the 5-2-1-0 guidelines were far from 
the goals. Nearly one fourth of adolescents had more 
than 5 hours of screen time daily and the daily average 

was 2.8 hours. Dangers of screen time not only include 
increase in BMI for some adolescents28 but also 
decreased school performance.29 The increasing use of 
computer games and social networking may exacerbate 
this problem. Effects of screen time may vary by type of 
media used,30 so future studies may need to explore the 
relationship between specific media types and weight. 
Equally concerning, too few adolescents had sufficient 
physical activity per day, with one third reporting only 
0 to 15 minutes of daily physical activity. Physical activ-
ity can decrease obesity and improve many adolescent 
health outcomes. Schools have the opportunity to con-
tribute to healthy physical activity behaviors and repre-
sent an environment ripe for potential interventions.31

Our finding that prior to the new recommendations 
both the diet and activity levels of adolescents would 
have fallen short of recommended goals is not surpris-
ing, given that more than one third of U.S. adolescents 
are now overweight or obese.1 Our findings may be illu-
minated by the report by Nelson et al,32 which showed 
that over the course of adolescence, time spent in physi-
cal activity generally declines whereas computer use 
increases. Early adolescence may be the better time for 
interventions to prevent obesiogenic behaviors.

Differences in Healthy Behaviors by 
Sociodemographic Subgroups
The major finding in our analysis of subgroups is that all 
demographic groups would have been far from meeting 
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Figure 2. Percentage of US adolescents who would have met each 5-2-1-0 goal in 1999-2002
Each bar represents one of the 5-2-1-0 goals; the degree of meeting the goal is listed above each bar segment. On the bottom is percentage 
of youth who adhered to or deviated from each goal; the corresponding numerical values are found imbedded in the bar segments. The right 
segment shows those who fully met the goal; left those who deviated most (eg, 56% ate ≤1 serving of fruits and vegetables, 9% ate ≥5).

the four 5-2-1-0 goals prior to release of the Expert 
Committee recommendations, no matter how goals 
were combined or which subgroups were analyzed. This 
result suggests that all demographic subgroups have the 
potential to benefit from dissemination of each of the 4 
preventive messages.

Some relevant findings were identified across sub-
groups. Males were more likely to meet the fruit and 
vegetable goal, whereas females were more likely to 
meet the sugar-sweetened beverage goal. Furthermore, 
males reported more screen time whereas females were 
approximately 50% less likely to report adequate physi-
cal activity. These gender differences, which have also 

been noted in other studies,5,33,34 suggest the potential 
for gender-specific applications to the 5-2-1-0 message 
in the clinic (eg, efforts to reduce screen times for boys), 
and also for health policy (eg, support of Title IX fund-
ing to promote sports for girls).

Low-income and racial/ethnic minority subgroups 
were generally less likely to report healthy eating and 
activity behaviors that matched the 5-2-1-0 goals. Previ-
ous studies have reported that the prevalence of obesity 
is generally rising faster among low-income adoles-
cents35 and certain racial/ethnic populations,1,36,37 com-
pared with the general population. The association of 
obesity with income and race is complex,36 and efforts 
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Table 2. Bivariate analysisa,b

≥5 Fruits and 
Vegetables

<2 Hours 
Screen Time

>1 Hour 
Physical Activity

0 Sugar-Sweetened 
Beverages

Meet All 5-2-1-0 
Goals

All adolescents  9 27 32 14 0.4
Gender
 Male 11c 25c 38d 11d 0.5
 Female  8 30 25 16 0.4
Age group (years)
 12-15  8c 26 31 13 0.3
 16-19 11 29 33 15 0.6
Race/ethnicity
 Mexican American  9 28d 23e 10c 0.4c

 Non-Hispanic white 10 30 35 15 0.5
 Non-Hispanic black  6 22 29 11 0.0
 Other 10 23 29 14 0.7
Poverty income ratio (%)
 <100  9 26 23d 13 0.5
 100-199  8 23 27 10 0.0
 200-299  7 28 36 12 0.6
 ≥300 10 28 39 15 0.3
Health insurance coverage
 Yes  9 28 34d 14 0.5
 No  8 25 22 12 0.4
Routine place for health care
 Yes  9 27 33c 14 0.4
 No 11 30 26 12 0.5
Body mass index percentile
 <85 10 29c 33 14 0.5
 85-95  7 28 31 12 0.1
 ≥95  7 21 31 12 0.4
aThe percentage of adolescents in different sociodemographic categories who reported behaviors that would have met 5-2-1-0 nutritional and 
activity goals.
bSignificant findings are indicated in italics.
cP < .05 (c2 analysis).
dP < .001 (c2 analysis).
eP < .01 (c2 analysis).

to decrease overweight disparities must look broadly at 
economic, environmental, contextual, biological, and 
sociocultural factors. For the 5-2-1-0 behaviors, cultur-
ally specific messages may be particularly important.

Adolescents who were non-whites, females, those 
with no health insurance, no medical home, or lower 
income were less likely to meet the physical activity 
goals. Studies are needed to assess the degree to which 
these disparities are due to individual, cultural, health 
care, or environmental factors. For example, these find-
ings may be associated with the lack of sports opportu-
nities and safe play zones for many low-income youth38 
or lack of consistent health counseling in a medical 
home. Primary care providers who serve these sub-
groups may wish to intensify their counseling regarding 
healthy nutrition, reduced screen time, and increased 
exercise.

Having an identified source of routine health care 
was not independently related to whether adolescents 
would have met any of the criteria. Studies are needed to 
determine whether adolescents’ healthy behaviors can 
be influenced by counseling at a medical home, where 
providers can carry out the Expert Committee recom-
mendations to deliver obesity prevention messages at 
each adolescent checkup.17

Although we expected obese adolescents to be fur-
ther from the criteria than nonobese youth, we did not 
find this relationship. Despite the large sample size for 
the overall study, the small number of adolescents 
within each category limited our ability to detect dif-
ferences by BMI. For example, only 50 adolescents 
fell into the category of >95% BMI and also ate at least 
5 fruits and vegetables a day. Our study was not 
designed to evaluate effects of healthy behaviors on 
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Table 3. Logistic Regression Results (Unadjusted and Adjusted Odds Ratio With 95% Confidence Interval) for 
Sociodemographic Characteristics of Adolescents Who Reported Behaviors That Matched 5-2-1-0 Nutritional and Activity 
Goalsa

≥5 Fruits and 
Vegetables

<2 Hours Screen 
Time

>1 Hour 
Physical Activity

0 Sugar-Sweetened 
Beverages

Gender
 Male OR 1.4 (1.02, 1.9) 0.8 (0.6, 0.96) 1.8 (1.5, 2.3) 0.6 (0.5, 0.8)
 AOR 1.4 (1.02, 2.0) 0.7 (0.6, 0.95) 1.8 (1.4, 2.3) 0.6 (0.5, 0.8)
Age group (years)
 16-19 OR 1.5 (1.04, 2.0) 1.2 (0.96, 1.4) 1.1 (0.9, 1.4) 1.2 (0.9, 1.6)
 AOR 1.4 (0.99, 2.1) 1.2 (0.99, 1.5) 1.2 (1.02, 1.5) 1.2 (0.9, 1.7)
Race/ethnicity
 Mexican American OR 1.0 (0.7, 1.4) 0.9 (0.7, 1.3) 0.6 (0.5, 0.7) 0.7 (0.5, 0.8)
 AOR 1.0 (0.7, 1.5) 1.1 (0.8, 1.5) 0.7 (0.6, 0.9) 0.7 (0.5, 0.9)
 Non-Hispanic black OR 0.7 (0.5, 0.9) 0.6 (0.5, 0.9) 0.8 (0.6, 0.96) 0.7 (0.5, 0.97)
 AOR 0.7 (0.5, 0.97) 0.7 (0.5, 0.9) 0.9 (0.7, 1.1) 0.7 (0.5, 0.97)
 Other OR 1.1 (0.7, 1.8) 0.7 (0.5, 0.96) 0.8 (0.6, 1.02) 1.0 (0.6, 1.6)
 AOR 1.0 (0.6, 1.7) 0.6 (0.5, 0.9) 0.8 (0.6, 1.2) 0.9 (0.6, 1.5)
Poverty income ratio (%)
 >100 OR 1.0 (0.7, 1.3) 1.0 (0.8, 1.3) 1.7 (1.2, 2.4) 1.0 (0.7, 1.4)
 AOR 0.9 (0.6, 1.2) 0.9 (0.7, 1.2) 1.5 (1.1, 2.1) 0.9 (0.6, 1.3)
Insurance
 Have insurance OR 1.2 (0.8, 1.7) 1.2 (0.9, 1.5) 1.8 (1.3, 2.4) 1.2 (0.8, 1.9)
 AOR 1.2 (0.8, 1.9) 1.4 (1.04, 1.8) 1.6 (1.1, 2.2) 1.1 (0.7, 1.8)
Routine place for health care
 Have routine place OR 0.7 (0.5, 1.3) 0.9 (0.7, 1.2) 1.4 (1.04, 1.8) 1.2 (0.8, 1.7)
 AOR 0.8 (0.5, 1.5) 0.9 (0.6, 1.2) 1.3 (0.9, 1.7) 1.3 (0.8, 2.0)
Body mass index percentile
 85-95 OR 0.7 (0.4, 1.1) 1.0 (0.8, 1.3) 0.9 (0.7, 1.2) 0.8 (0.6, 1.3)
 AOR 0.7 (0.4, 1.2) 1.0 (0.8, 1.4) 0.9 (0.7, 1.2) 1.0 (0.6, 1.4)
 ≥95 OR 0.6 (0.4, 1.1) 0.7 (0.5, 0.9) 0.9 (0.7, 1.3) 0.9 (0.6, 1.3)
 AOR 0.6 (0.3, 1.1) 0.7 (0.6, 1.01) 1.0 (0.7, 1.3) 1.0 (0.7, 1.4)

Abbreviations: OR, odds ratio; AOR = adjusted odds ratio.
aReferent groups for each comparison, respectively, are female, 12-15 years, non-Hispanic white, <100% of poverty income ratio, and body mass 
index <85th percentile. All variables were included in the multiple logistic regression model.

obesity outcomes, associations that have been previ-
ously reported.2-8

Since the time period of data collection occurred 
prior to recent obesity prevention campaigns about 
nutrition, physical activity, and screen time, this study 
provides baseline data and does not measure how well 
adolescents met a set of known guidelines. As more 
recent data become available in the future, either at the 
national or the community level, this baseline informa-
tion will be useful to measure trends in adolescent 
behaviors and to assess future changes in healthy behav-
iors that may result from current and future intensified 
obesity prevention and treatment efforts.

Strengths and Limitations
This study’s strengths include the use of a nationally 
representative sample composed of a large number of 

adolescents, which allows for more effective analysis of 
subgroups. NHANES is the most complete and appro-
priate data set available for this study because it includes 
both detailed physical activity information and 24-hour 
dietary recall data.

The study has limitations. The small sample size in 
certain groups, such as those who met all 5-2-1-0 cri-
teria (n = 15), results in less power and poor generaliz-
ability of this aspect of the study findings. Second, 
even though 5-2-1-0 goals are recommended for all 
ages, our analysis was limited to youth older than 12 
years, because adequate physical activity data is not 
reported in NHANES for younger children. Third, the 
variables are subject to error, which can lead to bias in 
the findings. Both the nutritional and physical activity 
measures were self-reported and not confirmed by 
direct observation. For 24-hour dietary recalls, limita-
tions include recall bias, subject’s memory, portion 
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size estimation, and social desirability. Nutritional data 
were collected in a single 24-hour dietary recall which 
may be limited by day-to-day variability in the diet and 
day-of-the-week bias. For activity and inactivity mea-
sures, potential recall bias also exists, especially when 
subjects were asked to recall physical activity over the 
past 30 days. Screen time questions were posed differ-
ently for youth aged 12 to 15 years (who reported screen 
time yesterday) than for youth aged 16 to 19 years (who 
reported average use over the past 30 days.) These 2 
methods of estimation may produce different results 
because of day-to-day variability and day-of-the-week 
bias. Furthermore, screen time has often been used in 
the 5-2-1-0 messages: (a) as a combination of TV, com-
puter, and video time and (b) for any screen time includ-
ing school or work. This was the definition used in this 
study. However, some may apply the 2-hour goal only 
for recreational computer use and/or only for TV view-
ing time. Finally, although we would have liked to mea-
sure adolescent health behaviors both before and after 
the promulgation of the guidelines, this was not possible 
since more recent MyPyramid data were not available to 
be linked with concurrent NHANES data to quantify 
nutrition behaviors.

Conclusions
Prior to 5-2-1-0 message dissemination and publica-
tion of the Expert Committee recommendations, very 
few US adolescents would have achieved the 5-2-1-0 
goals for obesity prevention. Most teens would have 
been far from the goal and more than 40% would have 
failed to meet any of the goals. Nutritional behaviors 
would have been furthest from goals, particularly con-
sumption of adequate fruits and vegetables. Although 
all demographic subgroups would have been far from 
meeting goals, some groups would have been particu-
larly divergent from specific criteria: males (screen 
time and beverage criteria), females (fruit/vegetable 
and physical activity criteria), and adolescents who 
were Hispanic, lacked insurance, and had lower 
income (physical activity criteria). These baseline data 
can guide current clinical, community, and policy 
interventions, provide a benchmark for future studies 
evaluating adolescent behaviors following the dissem-
ination of the 5-2-1-0 guidelines, and help primary 
care clinicians to counsel adolescents regarding healthy 
5-2-1-0 behaviors.
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