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Abstract

Background—Despite interventions to improve the nutrition of grocery store purchases, also 

referred to as at home (AH) foods, by SNAP participants, little is known about what proportion of 

participants’ intake is from AH foods and how the dietary quality of AH food compares to 

participants’ away-from-home (AFH) food. While recent research indicates SNAP participants 

have slightly worse dietary quality than income-eligible nonparticipants, it is unknown if this is 

attributable to AH or AFH consumption.

Objective—The objective of this study is to examine differences in self-reported dietary intake 

by food source for SNAP participants compared to income-eligible non-participants using 2011–

2014 data from the National Health and Nutrition Examination Survey (NHANES).

Design—This study included data from the National Health and Nutrition Examination Survey 

(NHANES), a cross-sectional, nationally representative survey of the US population.

Study participants—This study included 2,523 adults with low incomes (≤130% Federal 

Poverty Limit) in NHANES (2011–2014).
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Main outcome measures—Self-reported intake of calories, solid fats, added sugars, and 

servings of non-starchy vegetables, whole fruits, and whole grains, was assessed by food source in 

SNAP participants and income-eligible nonparticipants.

Statistical analysis—Multivariate linear regression was used for each outcome, controlling for 

relevant sociodemographic characteristics. Data was stratified by food source, including grocery 

stores, sit-down restaurants, and fast food.

Results—SNAP participants had a higher intake of solid fats and added sugar (SoFAS) from AH 

foods than nonparticipants. Added sugar from AH food accounted for 15.3% of total calories 

consumed by SNAP participants, compared to 11.8% for nonparticipants. SNAP participants 

consumed fewer calories from sit-down restaurants, but both groups consumed similar calories 

from fast food. Consumption of non-starchy vegetables, whole fruits and whole grains were low 

for both groups.

Conclusions—SNAP participants had poorer diet quality from AH food than did 

nonparticipants. Future research should focus on interventions to improve the healthfulness of 

grocery store purchases as a mechanism to improve dietary quality of SNAP participants.

Five keywords

Supplemental Nutrition Assistance Program; low-income; diet quality; at-home; away-from-home

Introduction

Poor diet has been associated with a higher incidence of obesity and chronic disease1 and 

there is evidence that Americans with lower incomes disproportionately suffer from obesity 

and nutrition-related health problems.1,2 As the largest federal food assistance program,3 the 

Supplemental Nutrition Assistance Program (SNAP) has the potential to improve the 

nutrition of Americans with lower incomes and subsequently reduce health disparities in this 

vulnerable population. Although research on the quality of SNAP participants’ diet has 

yielded mixed results,4,5 both a recent systematic review and USDA report show that SNAP 

participants tend to have less healthy diets as measured by the Healthy Eating Index.6,7

One major unanswered question is whether SNAP dietary quality varies by where food is 

obtained. Specifically, few studies8,9 evaluate the dietary quality of food from away from 

home (AFH) sources, such as fast food and sit-down restaurants, and at-home (AH) food 

sources, such as grocery stores, for SNAP participants. SNAP can only improve the dietary 

quality of AH food since benefits can only be spent at grocery stores. Although it is 

established that SNAP participants are less likely than nonparticipants to eat AFH food 10–12 

and that an increase in SNAP benefits increases money spent on AH food,10,13 more money 

spent on groceries may not result in more nutritious purchases if foods are chosen for shelf-

life stability or convenience.14,15 While those who consume more AH food tend to have 

healthier diets,16,17 it is unknown if this is true among SNAP participants. Furthermore, it is 

important to assess dietary trends in the context of a rapidly changing food supply,5 evolving 

food preferences, updated dietary guidelines and rising trends in consuming AFH food.18
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The objective of this study is to examine differences in self-reported dietary intake by food 

source for SNAP participants compared to income-eligible non-participants using 2011–

2014 data from the National Health and Nutrition Examination Survey (NHANES).

Methods and Data

Study Design and Population

The present analysis included 2,523 adults with lower incomes 20 to 64 years of age from 

the 2011–2012 and 2013–2014 waves of the National Health and Nutrition Examination 

Survey (NHANES). NHANES is a representative, cross-sectional study of the non-

institutionalized US population using a stratified, four-stage probability sampling design. 

Oversampling is carried out for certain subgroups, including Hispanics, non-Hispanic 

Blacks, and persons with lower income. Data collection includes demographic and health 

interviews as well as 24-hour dietary recalls.19 This study was deemed exempt from IRB 

approval by the University of North Carolina Office of Human Research Ethics, as it does 

not constitute human subjects research as defined under federal regulations [45 CFR 46.102 

(d of f) and 21 CFR 56.102 (c)(e)(l)].

The study population was limited to individuals meeting the gross income eligibility 

requirement to qualify for SNAP, defined as a family income ≤ 130% of the federal poverty 

level (FPL).20 Sensitivity analyses were conducted by expanding the population to those at 

200% of the FPL for two reasons. First, higher income households can receive benefits 

based on broadened net income and asset testing, which increased SNAP enrollment 

following the 2008 recession.21 Second, since eligibility is transitory over the course of the 

year, particularly among adults in low-wage jobs, some families may have been eligible for 

SNAP at the time of the survey despite having an annual income higher than the 130% FPL 

threshold.3,22–24 In the sensitivity analyses, only the association between SNAP 

participation and per consumer consumption of calories from restaurants was affected and 

found to no longer be significant.

SNAP Exposure

SNAP participants were identified using the NHANES Food Security Questionnaire,25 and 

were considered SNAP beneficiaries if they reported receiving SNAP benefits in the past 30 

days. Individuals with reported incomes ≤130% of the FPL but not currently receiving 

SNAP benefits were considered “income-eligible nonparticipants,” (hereafter referred to as 

nonparticipants). Although it is common in the literature to define SNAP participation as 

having received benefits in the past 12 months,26,27 the present study assumes individuals 

would only alter their intake behavior while they were currently receiving SNAP benefits. 

When SNAP participation was instead defined as receipt of benefits within the past 12 

months at 130% of the FPL, only the association of SNAP participation and the 

consumption of solid fats from grocery store foods was affected. While the association was 

no longer significant, there was little substantive difference in amount of solid fat consumed. 

An additional sensitivity analysis defined SNAP participation as the receipt of benefits in the 

past 30 days but nonparticipants only included those income-eligible individuals who had 

not used SNAP in the past 12 months. Individuals who used SNAP within the past 12 
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months but not the past 30 days were excluded from the study sample.28 This change did not 

affect associations between SNAP status and nutrient outcomes.

Dietary data

Details of the NHANES method of collecting dietary intake data have been described 

elsewhere.29 In brief, self-reported dietary data are collected via a 24h recall during an in-

person interview using USDA’s Automated Multiple Pass method.30 The analytic sample 

includes only the first day of two days of dietary intake data, as recommended for the 

examination of population means.31 Waves of NHANES were combined to ensure sufficient 

sample size (2011–2012 with 2013–2014). Caloric data was sources from the USDA’s Food 

and Nutrient Database for Dietary Studies (FNDDS)32 while solid fats, added sugars, 

servings of fruit and vegetables and ounce equivalents of whole grains were sourced from 

the USDA’s Food Patterns Equivalents Database (FPED)33 for the corresponding survey 

cycles.

Dietary outcomes included calories, solid fats, added sugars, servings of non-starchy 

vegetables, servings of whole fruits and ounce equivalents of whole grains. Following the 

2015–2020 Dietary Guidelines for Americans, solid fats and added sugars (SoFAS) are the 

two macronutrients Americans should limit in their diet,34 whereas non-starchy vegetables, 

whole fruits and whole grains are recommended and represent the majority of MyPlate.1 

Participants reported where each food and beverage consumed was obtained. These food 

sources were categorized as 1) grocery store (store, convenience store, and store with no 

additional information), 2) sit-down restaurant (restaurant with water/waitress, restaurant 

with no additional information, bar/tavern/lounge and cafeteria not at school), 3) fast food 

restaurant (restaurant fast food/pizza, street vendor and sport, recreation or entertainment 

facility) and 4) other sources (including soup kitchens, community food programs, meals on 

wheels, vending machines, common coffee pot, mail order purchases, home garden or 

hunting, fundraiser sales, gifts and other). Study participants missing source information for 

at least one food item were excluded from analysis (n=30).

Covariate data

Covariate data was collected from the interviewer-administered Demographic,35,36 Food 

Security25,37 and Occupation questionnaires.38,39 Multivariate regression included 

covariates for sex, age (continuous, including quadratic term), race/ethnicity (Mexican-

American, Non-Hispanic White, Non-Hispanic Black (referent), Other), marital status 

(married/living with partner or other), poverty income ratio (family income as a percentage 

of the federal poverty level, continuous), employment (yes/no), education (less than high 

school (referent), high school/GED, some college or college graduate or above), 

participation in the Special Supplemental Nutrition Program for Women, Infants and 

Children (recipient in the past 12 months or not), whether the dietary recall was for food 

consumed on the weekend (defined as Friday, Saturday or Sunday) and year (2011–2012 or 

2013–2014). Complete case analysis was used (missing covariate data: n=2).

Lacko et al. Page 4

J Acad Nutr Diet. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Statistical Analysis

All analyses used the NHANES dietary day 1 sample weights to derive nationally 

representative estimates. Due to pooling data from 2011–2014, these weights were 

recalculated to account for the probability of being sampled over four years instead of two.40 

Proportions testing and t-tests were used to compare the sociodemographic characteristics of 

SNAP participants and nonparticipants in the study sample.

Ordinary least squares (OLS) linear regression models controlling for covariates were used 

to examine the association between SNAP status and nutrient intake for each of the four 

food source categories. The use of OLS models follows similar research examining the 

association between SNAP status and dietary quality.9,22,27,41,42 For primary analysis, the 

average nutrient intake per food source was estimated across the pooled sample population. 

Since few individuals consume food from all four food sources in one 24-hour dietary recall, 

a secondary per consumer analysis was conducted in which the average nutrient and food 

intakes per source were estimated only among those who consumed at least one food item 

from that source. In the first per capita analysis, SoFAS were calculated as a percent of total 

energy intake across all food sources, whereas in the second per consumer analysis, SoFAS 

were calculated as a percentage of total energy intake from a given food source. In both 

analyses, a Wald test for the interaction between SNAP participation and survey year was 

found to be statistically insignificant; therefore, pooling data from 2011–2014 was not found 

to violate the assumption of homogeneity in the association between SNAP participation and 

nutrient intake within this time period. In addition, a sensitivity analysis was conducted to 

evaluate whether results were robust to outliers. Exclusion of the top one percent of 

consumers of each dietary outcome did not alter significant associations.

Statistical analyses were performed using STATA 14.2.43 Estimates were generated using 

STATA’s svy command to adjust for NHANES complex survey design. Variance estimates 

were calculated using Taylor Series Linearization methods as recommended by the National 

Center for Health Statistics.44 This method generates linear approximations for the nonlinear 

estimates resulting from NHANES’ complex sampling design and uses the STATA 

vce(unconditional) option on estimation commands. Significant differences in nutrient 

intakes were identified with Wald tests using STATA margins and contrast post-estimation 

commands to compare participant groups. All hypothesis testing was two-sided with a 

significance level of p< 0.025 to adjust for multiple comparisons.

Results

Means and Proportions, unadjusted for covariates

Of the 2,523 adults included in the sample period, 1,191 (47.2%) reported current 

participation in SNAP (Table 1). SNAP participants were more likely to be women, identify 

as non-Hispanic Black and receive WIC benefits. Although the sample was restricted to 

individuals with a family income below 130% FPL, participants were still found to have a 

lower poverty income ratio than nonparticipants. Participants were also less likely to be 

employed or have a college degree. SNAP participants reported consuming a greater 

percentage of daily total calories from grocery stores than did nonparticipants (Table 2), 
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which was true for both average consumption of grocery store food (per capita, p=0.01) as 

well as when the sample was restricted to only those individuals who consumed any food 

from grocery stores (per consumer, p=0.004). On average, SNAP participants were less 

likely to eat at sit-down restaurants (per capita, p=0.001). SNAP participants also consumed 

a lower proportion of their total calories from sit-down restaurants even when the sample 

was restricted to restaurant consumers (per consumer, p=0.036). In addition, the per 

consumer sample sizes in Table 2 indicate the extent of self-reported nonconsumption by 

food source and by dietary outcome.

Adjusted Regression Estimates

SNAP participants and nonparticipants consumed similar total calories, a similar proportion 

of total calories from solid fat, and similar ounce equivalents of whole grains (Table 3). 

Compared to nonparticipants, however, SNAP participants consumed a higher proportion of 

total calories from added sugar (2.7 percentage points greater, p=0.001), 0.3 fewer servings 

of non-starchy vegetables (p<0.001) and 0.2 fewer servings of whole fruit (p<0.001).

Important patterns emerged when average nutrient intake by food source was assessed. 

SNAP participants consumed 181 more calories from grocery store foods than 

nonparticipants (p=0.004), despite consuming similar total calories. Consistent with this 

pattern, SNAP participants consumed more of their daily calories as solid fats and added 

sugars (SoFAS) derived from grocery store foods compared to nonparticipants (1.0 
percentage point higher for solid fats, p=0.018; 3.5 percentage points higher for added sugar, 
p<0.001). Additional exploratory analysis suggested that this difference in added sugar 

consumption may be driven by beverage consumption (Table 4). Patterns in intake also 

differed according to the source of AFH food. Both groups consumed similar calories from 

fast-food restaurants. However, SNAP participants on average consumed 151 fewer calories 

than nonparticipants from sit-down restaurants (p<0.001).

The consumption of healthy foods, including non-starchy vegetables, whole fruits and whole 

grains, was low for both groups. SNAP participants consumed 0.2 fewer servings of non-

starchy vegetables from grocery store foods (p=0.004). Despite this, for both SNAP 

participants and nonparticipants, the highest proportion of servings of healthy food came 

from grocery stores.

Table 3 also presents data on nutrient intakes for individuals who reported consuming food 

from a particular food source. SNAP participants who had food from grocery stores 

consumed more added sugar as a percent of their total calories from grocery store foods than 

nonparticipants (3.2 percentage points higher, p=0.031) (Figure 1). In other words, for 

SNAP participants, 22.7% of calories from grocery store foods were derived from added 

sugar compared to 19.5% of calories for nonparticipants.

Additionally, while the average per capita calories from sit-down and fast food restaurants 

were low, these sources are substantial sources of calories for those who consume them. For 

example, the per capita average consumption of fast food by SNAP participants was 354 

calories, while the per consumer average was 997 calories. Among fast food consumers, no 

difference was found in calories, SoFAS or healthy food intake between SNAP participants 

Lacko et al. Page 6

J Acad Nutr Diet. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and nonparticipants. However, in both participant groups the percentage of calories from fast 

food attributable to solid fats is notably higher than the percentage of calories from grocery 

stores derived from solid fats. In comparison to fast food, there is a significant association 

between SNAP status and calories from sit-down restaurants. In other words, even when 

only consumers of sit-down restaurants are considered, SNAP participants consume fewer 

calories than nonparticipants. However, this association is no longer significant in a 

sensitivity analysis increasing the income of the study sample to 200% FPL from 130% FPL 

due to the decrease in mean consumption by nonparticipants (Table 5).

While not the primary focus of this study, these associations between SNAP status and 

nutrient intakes are found to be robust when comparing cross sections from 2003–2006 and 

2007–2010 (Table 6). While there is no statistically significant association between SNAP 

status and SoFAS from grocery stores in 2003–2006, possibly due to the small sample of 

SNAP participants during this time period (n=373), a substantive difference is still noted.

Discussion

Few studies have analyzed the relationship between SNAP status and dietary quality relative 

to where food is obtained.8,9 Although SNAP participants consume a greater proportion of 

total calories from grocery store foods (Table 2), this does not translate to an improvement in 

dietary quality. The present study confirms previous findings that SNAP participants have 

slightly unhealthier diets compared to income-eligible nonparticipants.4,8,22,28 In particular, 

this difference in dietary quality appears to be primarily from foods consumed from grocery 

stores: SNAP participants consume more SoFAS and fewer non-starchy vegetables from 

grocery stores than nonparticipants.

The present study also aligns with previous findings that most added sugar in the US diet is 

consumed from AH versus AFH foods45 and adds that SNAP participants consume a greater 

proportion of calories from added sugar than nonparticipants. The association between 

SNAP status and added sugar is robust across several analyses. First, SNAP participants 

consumed more added sugar from all food sources as a proportion of total calories compared 

to nonparticipants. Second, participants consumed a larger proportion of calories from 

grocery store foods from added sugar than nonparticipants. Almost one quarter of all 

calories consumed by participants from grocery store foods came from added sugar alone 

(Table 4). Recent studies using purchase data have also found that SNAP households buy 

more foods with added sugar compared to nonparticipants.7,8,46 The use of 24-hour recall 

data confirms that average consumption patterns reflect purchasing decisions among adults.

One possible explanation for the observed associations is that SNAP participation is an 

indicator of underlying food preference. SNAP participants may prefer foods with more 

added sugars than nonparticipants. In particular, several recent studies find SNAP 

participation is associated with SSB consumption.9,24,41,47,48 Food preference may be partly 

explained by biopsychological effects of stress that result in unhealthy food choices,49 and 

the present study confirms that SNAP participants are more likely to have lower income than 

nonparticipants (Table 1). Alternatively, greater consumption of added sugar and fewer non-

starchy vegetables may be explained by food access and store preference. For example, 
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SNAP participants are more likely to shop at supercenters if they are in their neighborhood.
15,50 SNAP participants who shop at supercenters are more likely to purchase more of every 

food, including SSBs and high calorie items.15

Despite the relative healthfulness of AH food,51 these results indicate that it is not sufficient 

to improve nutrition in adults participating in SNAP solely by increasing the consumption of 

AH food. Food consumed from grocery stores and convenience stores makes up over 73% of 

total intake for participants, significantly more than 65% intake for nonparticipants (Table 

2). There is evidence that SNAP participants would prefer restrictions on eligible foods 

and/or incentives that encourage healthier diets.52–54 To take advantage of these preferences, 

successful nutrition education programs like SNAP-Ed55 could be expanded. In addition, 

SNAP participants could be “nudged” to follow their preferences for a healthier diet using 

strategies from behavioral economics.14,56 For example, authorized SNAP retailers could be 

required to follow choice architecture guidelines that increase the display of healthy food in 

prominent locations while reducing shelf space for foods and beverages high in added sugar.
14

Modifying SNAP-eligible foods using a combination of incentives and restrictions could 

also improve the dietary quality of AH foods.1,57,58 For example, results from the Healthy 

Incentives Pilot (HIP) found that providing a rebate of 30 cents for every dollar spent on 

fruits and vegetables significantly increased the daily consumption of fruits and vegetables. 

Importantly, participants receiving the rebate did not use their increase in SNAP benefits to 

consume more unhealthy foods.59 Recent research estimates that fruit and vegetable 

incentive programs, including HIP, are cost effective due to the improved quality of life of 

SNAP participants60 and reduced societal cost of chronic disease.61 In addition, recent 

research indicates that restricting the eligibility of specific unhealthy foods would decrease 

the consumption of SoFAS.62–64 Supplementary analysis in the present study found the 

difference in added sugar consumption from AH food may be driven by the consumption of 

sugar-sweetened beverages (Table 4), including sweetened coffee and tea, sodas and fruit 

drinks. Further research is needed to establish which food groups are the primary drivers of 

the difference SoFAS consumption between participants and nonparticipants and therefore 

the most appropriate targets for purchase restrictions.

While research shows that SNAP participants spend less on AFH foods compared to 

income-eligible nonparticipants,65 the present study indicates that participants consume a 

lower proportion of AFH food specifically because they eat out less at sit-down restaurants. 

In comparison, both groups consume a similar amount of calories from fast food (Table 3) 

which is associated with poor diet quality and health outcomes.17,66 These results were 

unexpected - SNAP participants were anticipated to consume less fast food than 

nonparticipants because benefits should make grocery store food relatively cheaper, reducing 

fast food consumption. The similar consumption of fast food suggests SNAP benefits are not 

sufficiently high to overcome the “cost” of preparing food at home.67 The time costs 

combined with the financial costs of AH food may make home food preparation relatively 

more expensive than fast food consumption. The findings from this study support the 

Institute of Medicine’s recommendations that SNAP benefits be increased to account for the 

time needed to prepare food at home.68 While SNAP cannot impact the quality of fast food 
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consumption, a sufficient increase in benefits may decrease the relative cost of AH food 

enough to reduce the consumption of fast food compared to nonparticipants. Alternatively, 

SNAP-eligible foods could be expanded to include healthy, prepared foods, like rotisserie 

chicken, reducing preparation time.69 This is an important area for potential future research, 

especially since fast food consumption has been found to attenuate the association between 

home cooking and improved dietary quality among SNAP participants and nonparticipants.
42 Interventions which increase benefits or expand SNAP-eligible purchases to include 

prepared foods could collect time use and food diaries to evaluate how SNAP benefits and 

cooking time influence purchasing decisions and dietary quality.

The present study has several limitations. Since SNAP participation is voluntary and non-

random, it is not possible to make any causal claims about the association between SNAP 

participation and the consumption of added sugar or healthy food. Eligibility varies by state, 

and individuals may not participate due to an application process that may be time 

consuming and, at times, demeaning.70 SNAP participants may also self-select into the 

program based on unobservable characteristics that are associated with poorer food 

selection. Future research is necessary to identify whether participation in SNAP is causally 

related to the dietary quality of food from different sources. Study findings are also limited 

by two types of misclassification error. First, self-reported dietary data is often misreported, 

where unhealthy foods are more likely to be underreported than healthy foods.71 Therefore, 

consumption of SoFAS may be lower than in reality, although there is unlikely to be 

differential misclassification between SNAP participants and nonparticipants. Second, 

participants often report themselves to be nonparticipants.5,55,72,73 Mixing SNAP 

participants with nonparticipants would make the two groups more similar and attenuate 

observed differences.

Despite these limitations, this study has several strengths. In comparison with household 

purchase data, 24 hour dietary recall data captures foods consumed at an individual level 

rather than purchased at the household level. This data includes food without barcodes, such 

as loose produce, as well as examine sources of food other than stores. Unlike purchase data, 

24 hour recall data does not have to account for food waste or differential preferences within 

households. NHANES is also a nationally representative survey that oversamples 

populations with lower incomes, providing a large sample size to evaluate trends in nutrient 

consumption in SNAP-eligible populations.

Conclusion

The present study finds that SNAP participants consume more calories from AH foods, or 

grocery and convenience stores, than income-eligible nonparticipants. However, the higher 

consumption of AH food is not sufficient to improve the dietary quality of SNAP 

participants. This study finds that the lower dietary quality of SNAP participants compared 

to nonparticipants is attributable to the dietary quality of the AH food they consume, which 

is higher in added sugar and lower in non-starchy vegetables. In comparison, nonparticipants 

consume more food and solid fat from sit-down restaurants and both groups consume similar 

calories and SoFAS from fast food establishments. Since SNAP benefits can only be 

redeemed at grocery stores, future research should evaluate the design, impact and cost-
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effectiveness of point of purchase interventions that incentivize the consumption of healthy 

AH food.
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Research Snapshot

Research Question

Does the association between SNAP participation and dietary quality differ by food 

source, including grocery store, sit-down restaurant or fast food?

Key Findings

In this cross-sectional study with 2,523 adults with low income (≤130% Federal Poverty 

Limit) in the National Health and Nutrition Examination Survey (2011–2014), SNAP 

participation was associated with higher self-reported consumption of solid fat and added 

sugar from grocery store foods. SNAP participants consumed fewer calories from sit-

down restaurants than income-eligible nonparticipants, but both groups consumed similar 

calories from fast food. Consumption of non-starchy vegetables, whole fruits and whole 

grains were low for both groups.
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Practice Implications

1. What is the current knowledge on this topic?

Supplemental Nutrition Assistance Program (SNAP) benefits can only be spent at 

authorized grocery stores, yet little is known about how this at-home food contributes to 

participants’ dietary quality compared to away-from-home food.

2. How does this research add to knowledge on this topic?

This is the first study to characterize nutrient intake according to where food is obtained 

by SNAP participants. Participants consume more solid fats and added sugars from 

grocery stores compared to low-income nonparticipants.

3. How might this knowledge impact current dietetics practice?

Consuming more at-home food was not associated with higher diet quality for SNAP 

participants. Therefore, interventions and dietary counseling should address healthful 

grocery store purchases.
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Figure 1. 
Proportion of food source calories attributable to SoFAS, by SNAP participation

Legend: Data are for adults aged 20–64 years with an income at or below 130% of the 

Federal Poverty Limit from the National Health and Nutrition Examination Survey 

(NHANES) 2011–2012 and 2013–2014. The sample size for SNAP participants, defined as 

receipt of benefits in past 30 days, was 1,191 and 1,332 for income-eligible non-participants. 

Each nutrient outcome was calculated for each category of food source and included in a 

separate linear regression model. All models account for complex survey design and were 

adjusted for year, age (age, age2), sex, marital status, employment, race-ethnicity (Mexican 

American, non-Hispanic White, non-Hispanic Black (ref), Other), income (poverty income 

ratio), education (< high school (ref), high school, some college or college graduate or 

above), weekend consumption and participation in the Special Supplemental Nutrition 

Program for Women, Infants and Children (WIC). In order to calculate the percent of 

calories from a given source that are attributable to SoFAS, the calories from saturated fat or 

added sugar were divided by the total number of calories consumed from that source. 

Dietary data for solid fats and added sugars are from USDA Food Patterns Equivalents 

Database (FPED) 2011–2012 and 2013–2014. Added sugars are those used as ingredients in 

processed and prepared foods and do not include naturally occurring sugars. Discretionary 

solid fats include fats from animal sources or hydrogenated vegetable oils. aSoFAS=solid 

fats and added sugars bSignificant difference between SNAP participants and income-

eligible non-participants at p<0.025 cSNAP=Supplemental Nutrition Assistance Program
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Table 1

Sociodemographic and average dietary intake characteristics for SNAPa-eligible adults, NHANESb 2011–

2014c

SNAP non-SNAP

n 1191 1332

Missing datad 14 18

Sociodemographic data

Female 56.5% 50.3%*

Age, mean ± SE 39.1 ± 0.6 37.7 ± 1.6

Poverty Income Ratio, mean ± SE .66 ±.02 .84 ±.03***

Married/Living with partner 41.5% 49.9%

Employed 40.2% 57.0%***

WICe recipient 4.8% 1.1%***

Race/Ethnicity

 Mexican-American 12.9% 17.5%

 Non-Hispanic White 45.8% 52.1%

 Non-Hispanic Black 24.7% 12.7%***

 Other/Multi-racial 16.7% 17.7%

Education

 Less than High School 34.8% 25.1%*

 High School/GEDf 31.9% 23.4%*

 Some college 29.0% 36.8%*

 College graduate or above 4.3% 14.7%***

Dietary Data

 Daily calories, mean ± SE 2298 ± 47 2276 ± 57

 % 24-hour recalls conducted on a weekend day, Fri – Sun 41.3 % 38.7%

a
SNAP=Supplemental Nutrition Assistance Program

b
NHANES=National Health and Nutrition Examination Survey

c
Data are for adults aged 20–64 years with an income at or below 130% of the Federal Poverty Limit from NHANES 2011–2012 and 2013–2014. 

The sample sizes represent complete case analysis. Data are weighted and nationally representative, but are not adjusted.

d
Number of individuals excluded from Table 1 statistics and statistical analysis either due to missing covariate data or missing food source 

information for at least one calorie-containing food item

e
WIC=Special Supplemental Nutrition Program for Women, Infants and Children

f
GED=General Education Diploma

*
Means/proportions are different between SNAP participants and non-participants at p<0.05

***
p<0.001
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Table 2

Per capita and per consumer average dietary intake characteristics, by SNAPa participation status (mean ± 

SE)b

Per capitac mean n % nd Per consumere mean

Percentage of total daily energy intake derived from each food source

SNAP participants

Grocery Store 72.5 ± 1.5 1,162 97.6% 74.2 ± 1.3

Sit-down Restaurant 4.0 ± 0.6 155 13.0% 37.5 ± 2.2

Fast Food Restaurant 16.0 ± 1.2 473 39.7% 41.6 ± 1.8

Other Source 7.6 ± 0.8 342 28.7% 25.4 ± 2.0

SNAP non-participants

Grocery Store 65.4 ± 2.9* 1,304 98.0% 66.8 ± 2.5**

Sit-down Restaurant 10.5 ± 1.7** 279 20.9% 46.7 ± 3.9*

Fast Food Restaurant 16.1 ± 1.2 570 42.8% 39.8 ± 1.3

Other Source 7.9 ± 0.6 463 34.8% 23.3 ± 1.3

Daily consumption of nutrients and foods

SNAP participants

% total energy from solid fats 14.9 ± 0.5 1,171 98.3% 15.1 ± 0.3

% total energy from added sugars 17.8 ± 0.8 1,174 98.6% 18.0 ± 0.8

Servings of non-starchy vegetables 0.8 ± 0.04 998 83.8% 0.9 ± 0.03

Servings of whole fruits 0.4 ± 0.04 450 37.8% 1.1 ± 0.07

Ounce equivalents of whole grains 0.6 ± 0.04 482 40.5% 1.5 ± 0.08

SNAP non-participants

% total energy from solid fats 14.7 ± 0.3 1,317 98.9% 14.8 ± 0.3

% total energy from added sugars 14.9 ± 0.5** 1,305 98.0% 15.1 ± 0.5**

Servings of non-starchy vegetables 1.1 ± 0.04*** 1,202 90.2% 1.2 ± 0.05***

Servings of whole fruits 0.6 ± 0.03*** 667 50.1% 1.2 ± 0.06

Ounce equivalents of whole grains 0.7 ± 0.05 589 44.2% 1.6 ± 0.08

a
SNAP=Supplemental Nutrition Assistance Program

b
Results are corrected for National Health and Nutrition Examination Survey (NHANES) complex survey design but are proportions and are 

unadjusted

c
Per capita mean consumption is calculated using the full sample of 1,191 SNAP participants and 1,332 non-participants as the denominator for the 

average.

d
Proportion of participants who were consumers. For food source data, food source consumers are defined as those individuals who consumed at 

least one food item from the food source. For nutrient and food data, consumers are defined as having a nonzero consumption for a given nutrient 
or food group.

e
Per consumer mean consumption is calculated using only consumers as the denominator for the average, which is equal to the sample population n 

in the corresponding row.

*
Significant difference between SNAP participants and nonparticipants, p<0.05
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**
p<0.01

***
p<0.001
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