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Abstract

Background.—The impact of community-based obesity prevention efforts on child nutrition has 

not been adequately studied.

Objective.—Examine relationships between number, type and intensity of community programs 

and policies (CPP) and child nutrition.

Methods.—An observational study of 5138 children (grades K-8) in 130 U.S. communities was 

conducted in 2013–2015. CPPs were identified by 10–14 key informant interviews per community. 

CPPs were characterized based on: count, intensity, number of different strategies used, and 

number of different behaviors targeted. Scores for the prior 6 years were calculated separately for 

CPPs that addressed primarily nutrition, primarily physical activity (PA), or total combined. Child 

intakes were calculated from a dietary screener and dietary behaviors were based on survey 

responses. Multi-level statistical models assessed associations between CPP indices and nutrition 

measures, adjusting for child and community-level covariates.

Results.—Implementing more types of strategies across all CPPs was related to lower intakes of 

total added sugar (when CPPs addressed primarily PA), sugar-sweetened beverages (for nutrition 

and PA CPPs), and energy-dense foods of minimal nutritional value (for total CPPs). Addressing 

more behaviors was related to higher intakes of fruit and vegetables (for nutrition and total CPPs), 
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and fiber (total CPPs). Higher count and intensity (PA and total CPPs) were related to more 

consumption of lower fat compared to higher fat milk. A higher count (PA CPPs) was related to 

fewer energy-dense foods and whole grains. No other relationships were significant at p<0.05.

Conclusion.—Multiple characteristics of CPPs to prevent obesity appear important to improve 

children’s diets.
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Introduction

Unprecedented increases in childhood obesity and associated health and economic costs1 

have led to numerous prevention trials, most of which have focused on single policies, 

programs, or sectors and have resulted in relatively modest improvements in child dietary 

behavior and/or weight.5 Because many factors influence weight and multi-component 

interventions have shown the most promise for child obesity prevention, more 

comprehensive community-based approaches are recommended.2-5 The relatively few 

community-based trials to date, however, have not identified which components result in 

improved child outcomes.5–11

To inform future investment of limited resources, more needs to be known about which 

characteristics and combinations of community-based efforts addressing nutrition and 

physical activity (PA) are most impactful and about the collective impact of community 

efforts to prevent child obesity. Community efforts include programs (e.g., nutrition 

education in a youth organization), policies (e.g., requirements by a school district for 

weekly minutes of PE), and environmental changes (e.g., new sidewalks).The purpose of this 

study was to examine the associations between existing community programs and policies 

(CPPs) and nutrition measures in a large sample of children from diverse U.S. communities.

Methods

Study design.

As previously described,12–15 the NIH-funded Healthy Communities Study (HCS) was an 

observational study of children (n=5138) recruited from up to four public elementary and 

middle schools in 130 U.S. communities in 2013–2015. A community was defined by public 

high school catchment area. After stratifying by race/ethnicity, income, and region, a 

probability-based sample of 102 communities was selected. The random sample was 

supplemented by purposefully selecting 28 communities with known engagement in child 

obesity prevention efforts to ensure a sufficient number of communities with a relatively 

high level of CPPs. Children who were institutionalized or non-ambulatory, or whose 

families lived in the community for under 1 year were excluded. Parents provided written 

informed consent for child participation. The study was approved by the U.S. Office of 

Management and Budget and the Battelle Memorial Institute IRB and was overseen by an 

NIH-appointed Observational Study Monitoring Board.
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CPP measures.

Data were collected on characteristics of CPPs using a structured interview guide 

administered in-person or by phone with 10–14 key informants per community. Informants 

were initially identified by contacting representatives from priority sectors (e.g., school 

principals, leads from health departments, hospitals, and parks and recreation); additional 

informants were identified using a snowball technique. Key informants were adults at their 

organization for at least 6 months and responded ‘moderate’ or ‘high’ to a question of 

whether they were highly aware, moderately aware, or had limited awareness of their 

organization’s programs and policies related to improving nutrition, increasing PA, and/or 

preventing obesity. Informants were first asked to list all efforts implemented by their 

organization, then probed on characteristics of each effort.14,16 Interviews were augmented 

by abstraction of documents (e.g., written policies, program reports) provided by informants. 

Any program, policy or other environment change related to nutrition, PA or obesity 

prevention among children ages 4–15 years that had occurred in the community during the 

10-year study period was counted as a CPP. CPPs were coded by trained researchers using a 

codebook and scoring instructions. Each CPP was characterized by goal, reach, behavior 

change strategy, duration, and targeted behavior. Consistent with the study aim to identify 

characteristics of impactful CPPs, these dimensions were used to create multiple indices: 

count, intensity, number of different strategies utilized, and number of different behaviors 

targeted, as described elsewhere.14,16

To derive CPP scores for each index over multiple years, yearly scores were summed and 

then standardized from 0 (lowest) to 1 (highest). Standardization enables a direct 

comparison of regression coefficients for each index, with the parameter estimate signifying 

the difference in the nutrition measure when comparing a community with the highest versus 

the lowest observed CPP score. The prior 1, 3, 6 and 10 year timeframes for CPPs were 

selected a priori. Because findings were relatively similar when using CPP data for the prior 

1, 3, 6 and 10 years (see appendix), and because 6 years represents an intermediate length of 

time between 1 and 10 years, only the prior 6 year results are presented.

For each index and each nutrition measure, associations were examined for total CPPs, 

primarily nutrition CPPs (alone or in combination with PA), and primarily PA CPPs (alone 

or in combination with nutrition). Nutrition CPPs targeted at least one of 11 behaviors: fruit 

and vegetables; whole grain foods; breakfast; water; sugar-sweetened beverages; fast food; 

fat; energy dense foods of minimal nutritional value; total calories; breastfeeding/ infant 

health; any other diet behavior related to obesity prevention.15 PA CPPs targeted at least one 

of 13 behaviors: walking/biking to/from school; frequency/duration of physical education; 

moderate to vigorous PA in physical education; PA during school recess or classroom 

instruction; television watching; recreational computer/internet use; playing inactive video/

handheld electronic games; school sports teams; community-based sports teams; other 

community-based PA; home/family PA; after-school program PA; any other PA-related 

behavior.17

The count index (CPP-Count) involved simply counting the number of distinct CPPs; 

characteristics that might distinguish more or less impactful CPPs were not considered. The 

intensity index (CPP-Int) involved quantifying three dimensions of each CPP: reach, 
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duration, and type of strategy utilized. Higher reach scores were assigned to CPPs that 

targeted a greater proportion of the community population. Higher duration scores were for 

CPPs that were ongoing rather than infrequent or one-time events. Higher strategy scores 

were for CPPs that changed access, barriers, or opportunities through policy or 

environmental changes, as compared to those that provided only information or enhanced 

skills. The strategy index (CPP-Strat) was constructed on the basis that combinations of 

strategies, such as education with policy or other supports, are more likely to achieve 

behavior change than use of a single type of strategy.3,5 This index differs from CPP-Int 

which used strategy type as one of three components in scoring each CPP; instead the CPP-

Strat involved tallying the number of unique strategies addressed across all CPPs in a 

community from six types: providing information and enhancing skills; enhancing services 

and support; modifying access, opportunities, and barriers; changing consequences; 

modifying policy and systems; and other. Thus a community with one program using all six 

strategies would get the same CPP-Strat score as a community with multiple programs 

collectively using all six strategies. The behavior index (CPP-Behav) was based on the 

assumption that addressing a comprehensive set of behaviors influencing weight is better 

than focusing on only a few.3,5 The number of unique behaviors targeted by all CPPs was 

counted in each community from a maximum of the 11 nutrition and 13 PA behaviors 

enumerated above.

Nutrition measures.

The rationale, source, and scoring for each nutrition measure has been described previously.
15 Briefly, measures were selected based on literature indicating a relationship with child 

obesity. Intakes were estimated for the past 30 days using the National Health and Nutrition 

Examination Survey (NHANES) Dietary Screener, developed by the National Cancer 

Institute.18 The respondent (parent/adult proxy, child, or combination) was determined by 

child age.19 Age- and gender-specific scoring algorithms18 were used to convert reported 

intake frequencies to estimated quantities of:

1. Sugar from sugar-sweetened beverages, from soda, sweetened coffee or tea, 

sports/energy drinks, fruit drinks (tsp/day);

2. Total added sugar, from sugar-sweetened beverages, cookies/cake/pie, donuts/

sweet rolls, chocolate/candy, ice cream/frozen desserts (tsp/day);

3. Fruit and vegetables (excluding fried potatoes), from fruit, fruit juice, green leafy 

salad, other potatoes, beans, other vegetables, salsa, tomato sauce, vegetables on 

pizza (cup equivalents/d);

4. Whole grains, including hot/cold cereal, whole grain bread, brown rice/other 

cooked whole grains, popcorn (oz/day);

5. Fiber (g/day).

6. Frequency of intake (times/day) of energy-dense foods of minimal nutritional 

value, including cookies/cake/pie, donuts/sweet rolls, chocolate/candy, ice 

cream/frozen dessert, fried potatoes, and chips/crackers.

Child nutrition behaviors included the frequency of:
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1. Eating breakfast (days/past week);

2. Eating while watching television at home (percent responding often or very often 

in past week);

3. Eating from a fast food restaurant (days/past week);

4. Having dinner with family (days/past week);

5. Consuming 1%, ½% or non-fat milk as opposed to higher fat milk (percent 

responding usually in past month).

Covariates.

Survey questions were asked of parents on child age and race/ethnicity, annual household 

income, and parental education and employment status. Child gender was recorded by 

research staff during recruitment. Community-level variables were calculated from the 

2009–2013 5-year American Community Survey, area-weighted based on the percent of 

each census tract that fell within the community catchment area, as previously described.19 

Community socio-demographic variables included: U.S. region, whether a minority 

population tract (30% or more African American or Hispanic), whether urban, rural or 

suburban community, proportion African American and Hispanic, and proportion below the 

federal poverty level and/or unemployed.

Statistical modeling.

To account for missing data from non-response, data underwent multiple imputation 20 

times using chained equations (A Landgraf, unpublished). Linear mixed models were used 

to account for the complex design of the HCS; random-effect intercepts at the community-

level were used to account for differences in the nutritional responses between communities. 

Models related CPP indices to child nutrition measures, adjusting for community and child-

level covariates, and for correlation among children in the same school and community. 

Covariates were identified using least absolute shrinkage and selection operator techniques.
20 P-values <0.05 were considered statistically significant and none of the p-values were 

adjusted for multiple comparisons. Data were analyzed using SAS version 9.4 (SAS Institute 

Inc. Cary, NC, 2013) and R version 3.3.0 (R Development Core Team, 2016). The R lme4 

package was used to fit the mixed models; mice package was used for combining the 

multiple imputations.

Results

Child participants.

The 5138 children in the study were relatively evenly distributed by grade level (37.7% in 

grades K-2; 31.9% in grades 3–5; 30.5% in grades 6–9), and gender (Table 1). Almost half 

of children were Hispanic and one-fifth were African American. Slightly more than one 

quarter were from a household with an annual income below $20,000. For almost half of the 

sample, the maximum parental education was high school or less. Almost three quarters had 

at least one parent employed full-time. Over 40% lived in southern states with about 20% 
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living in each of the remaining U.S. regions (midwest, northeast, and west). Dietary 

measures in the HCS sample were similar to national averages (Table 2).

Community programs and policies.

Of the 9459 total CPPs documented for the prior 6 years in the 130 communities, 2546 

(27%) addressed nutrition only, 5433 (57%) addressed PA only, and 1479 (16%) addressed 

both PA and nutrition. Relative distributions were similar for the prior 1 year (Table 3). 

Because many CPPs simultaneously addressed both nutrition and PA, we examined CPPs in 

relation to dietary outcomes by goal: nutrition (including CPPs that addressed PA), PA 

(including CPPs that addressed nutrition), and total. A more detailed description of CPPs is 

provided elsewhere in this supplement.16, 21

CPPs in relation to nutrition measures.

Results are presented for each CPP index using standardized scores for the prior 6 years 

after adjusting for covariates (Table 4). Higher CPP-Strat scores were related to lower 

intakes of: total added sugar (when CPPs addressed primarily PA, β(SE)=–1.32(0.64), 

P=0.039), sugar-sweetened beverages (for nutrition, β(SE)=–0.91(0.36) P=0.011, and for 

PA, β(SE)=–0.69(0.35), P=0.050), and energy-dense foods of minimal nutritional value (for 

total, β(SE)=–0.31(0.14), P=0.032). Higher CPP-Behav scores were related to higher intakes 

of fruit and vegetables (for nutrition, β(SE)=0.21(0.09), P=0.015, and for total, 

β(SE)=0.16(0.07), P=0.013), and fiber (for total, β(SE)=0.59(0.28), P=0.032). Higher CPP-

Count and CPP-Int scores (for PA, β(SE)=0.16(0.05), P=0.002, and β(SE)=0.12(0.05), 

P=0.017, respectively, and for total, β(SE)=0.18(0.06), P=0.001, and β(SE)=0.13(0.05), 

P=0.010, respectively) were related to more consumption of lower fat compared to higher fat 

milk. A higher CPP-Count (for PA, β(SE)=–0.36(0.18), P=0.047, and β (SE)=–0.08(0.04), 

P=0.046) was also related to fewer energy-dense foods and whole grains, respectively. No 

relationships with CPPs for the prior 6 years were significant for the following eating 

behaviors: breakfast, fast food restaurant, dinner with family, and while watching television 

(data not shown).

In general similar relationships were observed between measures of CPPs for the prior 1, 3, 

6 and 10 years with child nutrition. However, a relatively fewer number of findings were 

significant when CPPs were examined for the prior 1 (n=5) and 3 years (n=7) than when 

examined for the prior 6 (n=13) and 10 years (n=13) (appendix).

Discussion

While recent U.S. trends suggest that child energy intakes are declining,22 diet quality is 

improving,23 and obesity is reaching a plateau,1 much remains to be understood about what 

should be done to improve child nutrition for obesity prevention. To help inform community 

efforts, we examined CPPs and in multiple ways and examined multiple dietary factors 

potentially related to child obesity. Child dietary measures were significantly related to all 

four CPP indices. Higher scores on one or more indices in the prior 6 years were related to 

consumption of lower fat milk, lower intakes of total added sugar, sugar-sweetened 

beverages, and energy-dense foods of minimal nutritional value, and higher intakes of fruit 
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and vegetables, and fiber. Only one relationship was observed in a direction opposite to that 

expected: a higher count of PA CPPs was related to lower intakes of whole grains. No 

significant relationships were seen for eating: breakfast, from a fast food restaurant, dinner 

with family, or while watching television. Possible explanations are that fewer communities 

targeted these behaviors than targeted foods and beverages, or because fewer communities 

targeted parents compared to children as shown elsewhere in this supplement.16, 21 

Alternatively, some behaviors may be harder to influence than others. For example, Cheadle 

et al. found that consumption of sugary beverages by children decreased after relatively 

modest community efforts, whereas little change was observed in fruit and vegetable intake 

after more intense community efforts.24

We examined various temporal relationships as the optimal period required for achieving 

dietary behavior change is unclear and may differ by behavior. Failure of some nutrition 

interventions has often been attributed to inadequate duration.2,5 While a greater number of 

associations with nutrition measures were observed when CPPs were characterized over the 

prior 6 years (n=13) compared to the prior 1 year (n=5), more research is needed to better 

understand how long a CPP must be in place before a meaningful impact is achieved.

CPPs that focused primarily on PA were more often related to nutrition measures than CPPs 

focused primarily on nutrition. This may be partially because more CPPs addressed PA 

(73%) than nutrition (42%), and because a substantial proportion (one-sixth of total CPPs, 

37% of CPPs in the nutrition subgroup and 21% of PA CPPs) addressed both nutrition and 

PA. A number of other studies have shown that healthy (and conversely unhealthy) dietary 

and PA behaviors cluster together in the same individuals and that influencing one behavior 

can have ripple effects on others.25 It may also be that among communities, variation in 

child nutrition is related partly to unknown community characteristics other than CPPs for 

which we were unable to control. Further studies are needed to identify such community 

characteristics and better understand how they might directly or indirectly influence child 

nutrition.

Despite substantial community efforts (on average, 60 CPPs per community were reported in 

the year prior to child assessment), there is considerable room for improvement in child 

nutrition, findings which are consistent with other national studies. For example, in the HCS 

sample, total added sugar intake for 4 to 15 year olds averaged 19.0 tsp/day, which is 

comparable to the national average of 18.5 tsp/day using the Dietary Screener in 4 to 15 year 

olds (Table 2), and19.1 tsp/day and 16% of total calories using 24-hour recalls in 2 to 19 

year olds.26 The 2015–2020 Dietary Guidelines for Americans recommend that total added 

sugar constitute less than 10% of daily calories.27 A total added sugar intake reduction of 1–

2 tsp/day, the effect size observed in this study, represents only one-quarter of the reduction 

needed by children to achieve the Dietary Guidelines recommendation. Likewise, the 

reported 2.5 cups/day of fruit and vegetables in the HCS sample, while consistent with 

national averages, is below recommended amounts which range from 2.5 to 5 cups/day for 4 

to 15 year olds.28

The magnitude of the differences in dietary measures seen between communities with the 

highest versus lowest scores on various indices are consistent with effect sizes observed in 
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intervention trials. As an example, the average difference in fruit and vegetable intake 

between communities that had the maximum CPP-Behav score (meaning they had programs 

and policies that collectively targeted all 11 dietary factors specified) compared to 

communities that targeted only one dietary factor was 0.21 cups/day. This amount is similar 

to the average increase achieved by intervention trials aimed at increasing child intakes of 

fruit and vegetables.29

To our knowledge, this is the first U.S. study to characterize CPPs as they have collectively 

occurred over multiple years in relation to child nutrition. Previous studies have reported 

largely on single interventions, were primarily school-based, and had durations of less than 

one year.2 One interpretation of the HCS results is that reducing child intakes of unhealthy 

items such as energy-dense sweets/snacks and sugar-sweetened beverages involves 

community efforts that provide information while simultaneously changing environments to 

support healthier choices. In contrast, efforts spanning multiple nutrition behaviors appear 

important for increasing consumption of fruit and vegetables. Implementing more CPPs with 

greater reach, duration and policy/environmental supports appears helpful for consumption 

lower fat instead of whole or 2% milk.

Our retrospective study, while not a randomized trial, covers a substantial time period. 

Additional strengths of the HCS include inclusion of relatively large numbers of children 

and communities, and a range of nutrition and CPP measures. Also, the HCS has limitations. 

Because of the observational design, causality cannot be inferred. To better understand 

“what works”, a variety of ways of characterizing CPPs and a variety of nutrition measures 

were examined and we did not adjust for multiple comparisons. The large number of 

comparisons may have resulted in detection of some significant findings by chance (type 1 

error). With four indices, 11 dietary outcomes and three goals for CPPs, six significant 

findings would be expected by chance; we observed double that many (n=13). Although 

children and their parents were interviewed, all nutrition measures were based on self-report 

which are subject to recall error and reporting bias. Similarly, descriptions of CPPs relied 

upon self-report from a relatively small number of community informants who may have 

lacked information which was not captured in the related documents also reviewed. Finally, 

while the study included a diverse sample of communities and children, results may not be 

generalizable to others.

Study findings suggest that community efforts to improve children’s diets and PA are related 

to health-promoting dietary patterns. Using various ways of characterizing such efforts, 

CPPs are associated with many dietary behaviors that are important for obesity prevention. 

No single way of characterizing CPPs appeared to be superior in relation to better nutrition. 

This suggests that several features of CPPs are important, there is no “simple” solution, and 

coordination of community efforts to cover multiple strategies and behaviors may be needed. 

Future analyses of the HCS and additional studies with longitudinal designs will help to 

elucidate other features of CPPs required to prevent child obesity.
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Abbreviations:

(CPP-Behav) behavior index

(CPPs) community programs and policies

(CPP-Count) count index

(HCS) Healthy Communities Study

(CPP-Index) intensity index

(PA) physical activity

(CPP-Strat) strategy index
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Summary

What is already known about this subject

• Multi-component and multi-sector community interventions are 

recommended to prevent child obesity.

• Little is known about whether community programs and policies implemented 

in the U.S. are improving child nutrition; a better understanding of these 

efforts and their relationship to child nutrition can help inform community 

efforts.

What this study adds

• We conducted an observational study collecting dietary data from over 5000 

children ages 4–15 years and retrospective data on community programs and 

policies in a diverse sample of 130 communities across the U.S.

• Different features of community policies and programs were related to better 

child nutrition – there is likely no ‘single’ or ‘simple’ solution.

• Policy and food environments that support children’s healthy food choices in 

conjunction with delivering information and enhancing skills are associated 

with better diets.

• It is important to target changes in multiple dietary behaviors – not only 

increasing healthy foods and beverages, but also limiting less healthy ones.
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Table 1.

Characteristics of children and their communities in the Healthy Communities Study. (n=5138 children, 

130 communities)

Child-level characteristics

Age, year (Mean ± SD) 9.3 ± 2.7

Female (%) 50.9

Hispanic (%) 44.8

Race (%)
    Black Only
    White Only
    Multiple
    Other

20.1
70.3
4.7
4.8

Annual household income (%)
    <$20,000
    $20–35,000
    $35–50,000
    $50–75,000
    $75–100,000
    $>100,000

27.0
24.3
12.6
10.7
7.8
17.6

Maximum parental education (%)
1

    Less than high school
    High school diploma or equivalent
    Some college or associate degree
    Bachelor degree
    Graduate degree

22.7
20.0
25.0
15.4
16.9

Maximum parental employment (%)
2

    Full-time
    Part-time
    Unemployed
    Other

72.9
10.1
6.1
10.9

Community-level characteristics

Region of U.S. (%)
    Midwest
    Northeast
    South
    West

19.3
15.4
41.6
23.8

Minority tract (%)
3

    African American minority tract
    Hispanic minority tract
    Not in minority tract

20.6
39.6
39.6

Urbanicity (%)
4

    Rural
    Suburban
    Urban

22.6
39.5
37.8

Sociodemographics (Mean ± SD)
5

    African American
    Hispanic
    Below poverty level
    Unemployed

19.7 ± 23.4
34.7 ± 29.6
20.6 ± 10.6
8.8 ± 3.4

1
Maximum for biological parents; graduate includes masters, professional, doctorate degree.

2
Maximum employment status ranked as follows: full-time, part-time, unemployed (including temporary layoff or leave of absence), other 

(including retired, disabled, keeping house, student).

3
Minority tracts defined as having at least 30% of the community population being African American or Hispanic.
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4
Urban defined as contiguous, built-up areas containing 50,000+ people based on USDA Rural-Urban Commuting Area; suburban defined as areas 

in which 30–49% of the population commutes to Urban Core areas for work; rural defined as population less than 49,999 people and limited 

commute to Urban Core areas.19

5
Socio-demographic variables for the community catchment areas were calculated using estimates from the 2009–2013 5-year American 

Community Survey (ACS). The ACS variables were area-weighted based on the percent of each census tract that fell within the community 
catchment are
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Table 2.

Dietary intakes and behaviors
1
 of children in the Healthy Communities Study (HCS; n=5138 children) 

compared to nationally representative values.

Nutrition measure HCS
sample

Nationally representative sample

Total added sugar, tsp/day (Mean ± SD) 19.0 ± 7.8
18.5 ± 0.2

5

Sugar from sugar-sweetened beverages, tsp/day (Mean ± SD) 7.0 ± 4.8
7.0 ± 0.1

5

Energy-dense foods of minimal nutritional value, times/day (Mean ± SD) 2.0 ± 1.8
1.3 ± 0.0

5,6

Fruit and vegetables including legumes, excluding fried potatoes, cup equivalent/day (Mean 
± SD)

2.5 ± 0.9
2.1 ± 0.0

5

Whole grains, oz/day (Mean ± SD) 0.7 ± 0.4
0.7 ± 0.0

5

Fiber, g/day (Mean ± SD) 15.5 ± 3.9
14.1 ± 0.1

5

Usually consumed 1%, ½% or non-fat milk (%)
2 26.8

30.9
5

Ate breakfast, days/week
3
 (Mean ± SD)

6.2 ± 1.8
4.4 ± 0.1

7

Ate from fast food restaurant, days/week
3
 (Mean ± SD)

1.0 ± 1.2
1.7 ± 0.1

7

Ate dinner with family, days/week
3
 (Mean ± SD)

5.0 ± 2.4
5.1 ± 0.1

7

Ate while watching television often or very often (%)
4 39.2

39.5
7

1
Intakes for total added sugar, sugar from sugar-sweetened beverages, energy dense foods of minimal nutritional value, fruit and vegetables, whole 

grains and fiber were quantified using the NHANES Dietary Screener; all other behaviors were assessed using survey questions.

2
Reported usual consumption in past 30 days with answer options of: whole or regular, 2% or reduced-fat, 1%, ½% or low-fat milk, fat-free, skim 

or non-fat, soy, other, refused, don’t know.

3
Frequency reported in past week.

4
HCS sample reported how often in past week television on while eating at home with answer options of: never, rarely, sometimes, often, very 

often, refused, don’t know. Nationally representative sample reported how often television on while eating with answer options of ‘most of the 
time’ and ‘always’.

5
From NHANES 2009–2010 data on 4–15 year olds, n=2246 for total added sugar, n=2253 for sugar sweetened beverages, n= 2236 for energy-

dense foods, n=2243 for fruits and vegetables, n=2249 for whole grains, n=2234 for fiber, n=2146 for milk. (Centers for Disease Control and 
Prevention. National Center for Health Statistics. NHANES Data. Hyattsville, MD: U.S. Department of Health and Human Services, Centers for 
Disease Control and Prevention, 2009–2010. www.cdc.gov/nchs/nhanes/continuousnhanes/default.aspx?BeginYear=2009. Accessed 1/12/18).

6
The NHANES DSQ does not include a question on potato chips/corn chips/crackers that was included in the HCS sample.

7
From NYPANS 2010 data on 14–15 year olds, n=3574 for breakfast, n=3525 for fast food, n=3239 for dinner with family, n=3495 for eating 

while watching television (Centers for Disease Control and Prevention.2010 National Youth Physical Activity and Nutrition Study. www.cdc.gov/
healthyyouth/data/yrbs/nypans.htm. Accessed 1/12/18).

Abbreviations: NHANES, National Health and Nutrition Examination Survey; NYPANS, National Youth Physical Activity and Nutrition Survey.
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