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ABSTRACT 
 

The Supplemental Nutrition Assistance Program provides nutrition assistance to low-
income individuals and families across the United States. Since 2002, legal noncitizens have also 
been fully eligible for benefits. Dietary studies suggest that SNAP participants consume less 
nutritious diets than non-participants, and that native-born individuals and immigrants who have 
been in the U.S. for many years consume less healthy diets than more recent immigrants. Using 
National Health and Nutrition Examination Survey (NHANES) data from 2007-2008 and 2009-
2010, my research helps to identify how SNAP participation and immigrant status are associated 
with the nutritional attitudes and behaviors that determine diet quality. The results of multiple 
ordered probit regression models suggest that SNAP participation has little effect on these 
behaviors, but that immigrant status is significantly associated with positive nutrition behaviors. 
Though not conclusive, the results also suggest that the magnitude of this positive association 
decreases as immigrants remain in the U.S. for longer periods. Policymakers may need to 
consider increasing nutrition-related educational messaging, or perhaps more direct 
interventions, such as limiting the foods individuals can purchase with their SNAP benefits. 
Similarly, identifying discrete factors that account for the difference in nutrition attitudes and 
behaviors between immigrants and nonimmigrants could be used to inform programs or 
educational campaigns that are aimed at changing the U.S. culture as it relates to nutrition. 
Combining these two key independent variables suggests a dual role for the SNAP program – it 
should be leveraged as a pre-established mechanism for implementing policies that encourage 
low-income immigrants to maintain their traditional nutrition behaviors, while at the same time 
encouraging behavioral changes among the nonimmigrant population.
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I. INTRODUCTION 

The Supplemental Nutrition Assistance Program (SNAP) provides nutrition assistance to 

low-income individuals and families across the United States. Since 2002, legal noncitizens have 

also been fully eligible for benefits. The primary purpose of SNAP is to target and eliminate 

“food insecurity” – food access limitations due to a lack of money or other resources. Food 

insecurity is particularly troublesome for policymakers because of its association with poor 

health and nutrition outcomes. A wide variety of studies have illustrated the positive effects of 

SNAP participation on food insecurity measures. However, many studies have found evidence 

that participation in SNAP, particularly over long periods of time, is associated with higher 

BMIs, overweight status, and obesity. Further, studies find that racial and ethnic minorities have 

disproportionately high rates of obesity and associated health problems and indicate that the 

length of time an immigrant has been in the U.S. is associated with increased body size and other 

negative health outcomes. Though less conclusive, dietary studies suggest that SNAP 

participants consume more empty calories and processed foods and have lower overall Healthy 

Eating Index scores than non-participants. Similarly, native-born individuals and immigrants 

who have been in the U.S. for many years consume greater quantities of high-fat and high-sugar 

foods than more recent immigrants.  

Using National Health and Nutrition Examination Survey (NHANES) data from 2007-

2008 and 2009-2010, this research helps to identify how SNAP participation and immigrant 

status are associated with nutritional attitudes and behaviors, and will also consider whether an 

interaction exists between the two characteristics. The sample population, limited to individuals 

age 18 to 64 with incomes at or below 130% of the federal poverty level (FPL), is about 75% 

native and 25% foreign-born. Initial tests suggest significant associations between immigrant 
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status and nutritional behaviors, and also find significant differences in means between the 

immigrant and nonimmigrant population. The empirical model is represented using an ordered 

probit model of the effect of SNAP and immigrant status on the nutrition behaviors of interest; 

the results provide the conditional associations between these independent variables and nutrition 

behaviors. Of particular interest are the fully interacted models, which limit the sample 

population to SNAP participants and examine the effect of immigrant status on the nutrition 

behaviors of this particular subpopulation. Running multiple models using different 

classifications of immigrant status tests the sensitivity of these results to the immigrant variable 

specification. 

II. INSTITUTIONAL BACKGROUND 

 SNAP provides nutrition assistance to low-income individuals and families across the 

U.S. The program is administered by the Food and Nutrition Service (FNS), a part of the United 

States Department of Agriculture (USDA), and is the largest safety net program addressing 

hunger.1 States share in the administrative costs of the program and are responsible for 

determining eligibility and issuing benefits, but those benefits are fully funded by the federal 

government.2 

Basic Eligibility 

 Basic eligibility requirements are set at the federal level, although states have some 

flexibility to define the way in which the requirements are measured. In general, households 

must: 

1) Have a gross monthly income at or below 130 percent of the federal poverty line; 

2) Have a net monthly income at or below the federal poverty line; and 

3) Not exceed specified asset limits ($2,250 for fiscal year 2015).3 
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Households with elderly or disabled members are exempt from the gross monthly income 

requirement and have a higher asset limit ($3,250 for fiscal year 2015).3 Once eligibility is 

determined, SNAP benefits are broadly available regardless of household composition. The few 

categorically ineligible populations include most college students, undocumented immigrants, 

and individuals on strike. 

Unemployed childless adults may only receive three months of SNAP benefits in a three-

year period; to be exempt from this limit, individuals must be working at least 20 hours per week 

or participating in workfare or a job training program.3 

Immigrant Eligibility 

The Personal Responsibility and Work Opportunity Reconciliation Act (PWORA) in 

1996 essentially eliminated noncitizen eligibility for food stamp participation. Shortly thereafter, 

Congress began to incrementally restore eligibility for certain high-risk groups of noncitizens. 

The 2002 Farm Bill fully restored food stamp eligibility for legal noncitizens; the implementing 

regulations for the immigrant eligibility requirements were finalized in 2010.4 The categories of 

eligible noncitizens are described in Table 1, below. 

Table 1. SNAP Eligible Noncitizens 

Noncitizen Category Description 

Lawfully Admitted for 
Permanent Residence (LPRs)  LPRs are holders of green cards. 

Asylees  Granted asylum under Immigration and Nationality Act 
(INA) §208.  

Parolees  Paroled into the U.S. under § 212(d)(5) of the INA for at 
least 1 year.  

Deportation (or Removal) 
Withheld  

Deportation is being withheld under §243(h) of the INA, or 
removal is withheld under §241(b)(3) of the INA.  

Conditional Entrants  Granted conditional entry under §203(a)(7) of the INA as 
in effect before 4/1/80.  
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Noncitizen Category Description 

Cuban or Haitian Entrants  Cuban or Haitian entrant under §501(e) of the Refugee 
Education Assistance Act of 1980.  

Battered Non-Citizens  
Under certain circumstances, a battered non-citizen spouse 
or child, non-citizen parent of a battered child or a non-
citizen child of a battered parent with a petition pending.  

Refugees  Refugees admitted to the United States under §207 of the 
INA.  

Trafficking Victims  Victims under the Trafficking Victims Protection Act of 
2000.  

Iraqi and Afghan Special 
Immigrants (SIV)  

Special immigrant status under §101(a)(27) of the INA 
may be granted to Iraqi and Afghan nationals who have 
worked on behalf of the U.S. government in Iraq or 
Afghanistan. 

Source: Food and Nutrition Service, June 2011.“Supplemental Nutrition Assistance Program: Guidance on Non-
Citizen Eligibility,” United States Department of Agriculture. 

Benefits 

 SNAP benefits are provided via an electronic benefit transfer (EBT) card, and are 

redeemable only for food products, not including hot (prepared) foods or dietary supplements. 

The benefit formula is such that the benefit amount increases as a household’s income decreases. 

Households are expected to spend 30 percent of their monthly net income on food, so benefit 

amounts are calculated by subtracting 30 percent of the household’s net income from the 

maximum monthly benefit level. The maximum benefit level is based on the Thrifty Food Plan, a 

plan developed by the USDA to be inexpensive but nutritionally adequate. In fiscal year 2015, 

the maximum benefit level was $511 per month for a household of three.3 

Policy Levers 

 While SNAP requirements are determined primarily at the federal level, states have a 

variety of options by which they can customize the administration of the program. These options 

fall broadly into one of two categories: eligibility or maintenance and support. Eligibility options 
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provide states flexibility in calculating whether individuals are eligible for SNAP benefits by 

allowing them to include or exclude different types of income or resources in their calculations. 

Maintenance and support options allow states to determine the administrative requirements for 

current beneficiaries, such as frequency of required recertification and reporting requirements for 

certain life events. States can also customize support options, for example, by utilizing call 

centers for beneficiary support and implementing online reporting and recertification systems. 

 Additionally, states may opt to provide nutrition education to SNAP participants through 

the SNAP-Ed program, which seeks to promote healthy food choices among participants. As of 

2014 all states and the District of Columbia provide nutrition education for program 

beneficiaries.5 States submit annual proposals and corresponding budgets for their nutrition 

education activities. Once approved, the federal government covers half of the approved state 

expenditures. The SNAP-Ed program has been allocated $411 million in federal funds for fiscal 

year 2016.6 FNS’s 2016 SNAP-Ed State Plan Guidance emphasizes that states must use only 

evidence-based interventions and highlights the need for state program evaluation to demonstrate 

the impacts of SNAP-Ed programs.6 

III. LITERATURE REVIEW 

The Problem of Food Insecurity 

The primary purpose of SNAP is to target and eliminate “food insecurity” – food access 

limitations due to a lack of money or other resources.7 Food insecurity itself is an uncomfortable 

position for any household, but even more troublesome for policymakers are the health and 

nutrition outcomes that have been associated with food insecurity. In their literature review of 

studies from the early 2000s, Dinour, et. al. identified at least ten studies finding significant 

associations between food insecurity and obesity or overweight status in adults.8 Seligman, et. al. 
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(2010) used NHANES data to measure the association between food insecurity and chronic 

disease and found significant associations between food insecurity and hypertension and 

diabetes.9 Similarly, in a cross-sectional study of Boston-area emergency departments, Sullivan, 

et. al. (2010) found that food insecure patients were more likely to report chronic physical and 

mental health problems and to report becoming ill from having to forgo purchasing medication to 

buy food.10 Compared to food-secure households, food-insecure patients were significantly more 

likely to report insomnia, chronic pain, stomach ulcers, stress and anxiety disorders, and to report 

drug or alcohol abuse.  

Researchers have identified a few potential explanations for these findings, including the 

necessity of low-cost energy-dense food consumption among the food insecure population and 

the increased levels of stress, depression, and physical limitations resulting from food 

insecurity.8 Food insecurity makes it economically necessary for individuals to purchase low-

cost energy-dense foods that are frequently higher in refined fats, grains, and sugars, and these 

diets result in nutrient deficiencies that negatively affect both health and weight.8, 10 Additionally, 

the emotional and physiological stress of food insecurity increases cortisol levels, which have 

been linked to adiposity (obesity, as measured by body fat). Given the “obesity epidemic” and 

astronomical healthcare costs currently plaguing the U.S., efforts to address food insecurity take 

on increased importance for policymakers. 

The Role of SNAP 

Ample evidence exists to suggest that SNAP is an effective safety net program on 

multiple fronts. However, additional evidence – particularly with respect to health – provides 

cause for concern. 
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Food Security and Material Hardship 

Using an instrumental variables approach with three years of panel data from the Survey 

of Income and Program Participation (SIPP), Shaefer and Gutierrez (2011) concluded that SNAP 

participation reduces the risk that a household will experience difficulty meeting its essential 

non-food expenses by 59 percent.11 Specifically, the authors found that SNAP participation leads 

to a 39 percent decrease in the risk that a family will fall behind on their rent or mortgage. The 

authors posited that SNAP benefits enable families to reallocate income that would otherwise be 

spent on food, enabling them to afford other material necessities such as housing and utilities. 

Similarly, Meyerhoefer and Pylypchuk (2008) indentified a significant positive effect of SNAP 

participation on medical expenditures, and found that the direct effect of the association (as 

opposed to its indirect effect through obesity) accounted for 93–99 percent of the overall effect.12 

This suggests that SNAP effectively frees up more of its participants’ limited income for 

spending on medical care – a sign the authors found encouraging given the relatively limited and 

sporadic access to healthcare the poor frequently experience.12 

In addition, a wide variety of studies have illustrated the positive effects of SNAP 

participation on food insecurity measures. Using Current Population Survey (CPS) Food Security 

data, Nord (2011) found that SNAP participation reduced the odds of very low food security by 

28–45 percent.13 Using a similar study structure and data from a food security survey conducted 

on behalf of the USDA Food and Nutrition Service, Mabli and Ohls (2014) found that SNAP 

participation decreased the prevalence of food insecurity by 6–17 percent and that of very low 

food security by 12–19 percent.14 The authors measured food security using the 10 core items of 

the CPS food security module and defined food insecure households as those that affirmed 3 or 

more of the items and very low food security households as those that affirmed 6 or more. Both 

studies used cross-sectional and longitudinal analyses to address the problem of self-selection of 
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more “food-needy households” into the SNAP program. Other studies have achieved similar 

results using an instrumental variables approach to account for participation endogeneity.15 

Health 

Many studies have found evidence that participation in SNAP, particularly over long 

periods of time, is associated with higher BMI, overweight status, and obesity.16 Appendix Table 

A1 provides a compilation of recent studies and their findings. A key difficulty in determining 

the effect of SNAP participation is the potential bias caused by self-selection – individuals that 

participate in the SNAP program likely have some systematically different unmeasured 

characteristics (such as dietary patterns, attitudes toward food and health, etc.) than those that do 

not participate – these unmeasured differences confound the relationship between participation 

and weight status. Researchers have used a variety of techniques in attempts to avoid biased 

results. In nutrition literature, Gibson (2003) was the first to examine the link between SNAP 

participation and obesity.17 Using fixed effects models to control for selection bias, the study 

found that, for women, current participation was associated with a 9.1 percent increase in the risk 

of obesity and long-term participation was associated with a 20.5 percent risk increase. The study 

found no significant effect for men. Since Gibson’s seminal work, additional analyses have been 

performed using more complex controls for self-selection, but results have been fairly consistent. 

For example, Meyerhoefer and Pylypchuk’s (2008) discrete factor model (DFM) using panel 

data from the Medical Expenditure Panel Survey (MEPS) purported to better account for the 

self-selection problem through the use of instrumental variables and panel techniques.11 The 

authors found that SNAP participation leads to a 5.9 percent increase in the likelihood of 

overweight status and obesity in low-income women. Female participants were 6.7 percent more 

likely to be obese than were nonparticipants. Similarly, Baum (2007) sought to address selection 
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bias by comparing ordinary-least-squares (OLS) estimates with those from instrumental 

variables, fixed-effects, and dynamic models.18 While findings were inconsistent with respect to 

men, all models evidenced a positive effect of SNAP participation on obesity among women. 

Zagorsky and Smith (2009) used data from the National Longitudinal Survey of Youth (NLSY) 

to assess the impact of both SNAP participation and benefit amount on BMI. Consistent with 

prior studies, the authors found that the BMI of the average woman participating in SNAP was 

more than one unit higher than that of a nonparticipant with similar socioeconomic 

characteristics.19 Unsurprisingly, the value of benefits received per person was significantly 

associated with BMI in women, but not in men. The longitudinal nature of the data allowed the 

authors to measure temporal effects of participation, and their analysis suggested that longer 

periods of participation are associated with larger increases in BMI. Similarly, Leung, et. al. 

(2012) performed a cross-sectional analysis of NHANES data and found SNAP participation to 

be associated not only with BMI and waist circumference, but also with additional metabolic risk 

factors such as elevated triglycerides, lower HDL cholesterol, and elevated fasting glucose.20 The 

odds of obesity were 58 percent higher for participants than for low-income nonparticipants, with 

no significant gender effect.  

Diet 

 The associations described above are perplexing. If food insecurity is positively 

associated with obesity, and SNAP participation is negatively associated with food insecurity, it 

would seem that SNAP participation should reduce the prevalence of obesity by reducing food 

insecurity. This is clearly not the case. The general consensus in recent research identifies a few 

potential pathways that may explain the paradoxical results. First, the increase in food spending 

associated with SNAP participation may indicate that SNAP participants simply consume more 



10 

calories than otherwise similar nonparticipants.18 Second, attention has been given to the 

payment cycle of SNAP benefits – the hypothesis being that the monthly payments lead to a 

cycle of initial overconsumption and subsequent under-consumption that disrupts metabolism 

and promotes fat accumulation.18 Another possibility is that SNAP participation harms mental 

health by increasing stress and depression, which can disrupt eating patterns and physical 

activity. Evidence here is unclear, however, as at least two studies have found SNAP 

participation to be associated with better mental health.21, 22 

A final potential explanation may be that food insecurity is decreased by program 

participation because participants have funds to buy enough food, but obesity and poor health 

measures are subsequently increased when participants simply utilize the benefits to buy more of 

the same types of high-calorie processed foods they purchased before receiving benefits. The 

USDA released its report, “Diet Quality of Americans by SNAP Participation Status: Data from 

the National Health and Nutrition Examination Survey, 2007–2010” in May 2015.4 The report 

provides both descriptive and multivariate analyses of various measures of diet quality among 

SNAP participants, income-eligible nonparticipants, and higher income individuals. As expected, 

SNAP participants were more likely than nonparticipants to be overweight or obese. Participants 

across all age groups also obtained higher proportions of their total calories from “empty 

calories” – foods that contribute calories but provide few nutrients – than did nonparticipants. An 

examination of food choices from USDA-defined discrete food groups found that SNAP 

beneficiaries, compared to nonparticipants at any income level, were less likely to choose fruit, 

whole grains, and vegetables and were more likely to choose whole milk and soda. As a result, 

participants also had lower total Health Eating Index-2005* scores than nonparticipants. 

                                                
* The HEI is a measurement of diet quality based on the recommendations of the USDA and 
HHS Dietary Guidelines. The score is made up of 12 components that each reflect an aspect of 
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Similarly, Gregory, et. al. (2013) studied the effect of SNAP participation on HEI scores using 

individual-level NHANES data matched with state-level SNAP policy data to address potential 

self-selection bias.23 The authors found that SNAP participants had significantly lower total HEI 

scores than nonparticipants, and significantly lower component scores for fruits, vegetables, 

whole grains, and milk. After accounting for self-selection bias, however, the authors found no 

significant difference in HEI scores, a significant positive difference in fruit intake, and a slight 

negative difference in dark green/orange vegetable consumption. In another analysis of 

NHANES dietary recall data, Leung, et. al. (2013) found that children participating in SNAP ate 

44 percent more servings of processed meats, 47 percent more servings of high-fat dairy 

products, 43 percent more servings of sugar-sweetened beverages, and 19 percent fewer serving 

of nuts, seed, and legumes than nonparticipants.24 While research has been relatively limited and 

has provided mixed results, it certainly suggests that SNAP has the potential to affect the dietary 

behavior, and therefore quality, of its participants. 

Immigrant Status 

 Ample evidence suggests that there are many significant differences between the 

immigrant population and the native U.S. population. Many studies suggest that acculturation – 

“the process through which immigrants adopt the norms, behaviors and practices of the dominant 

culture post-immigration” – plays an important role in explaining many of differences between 

the immigrant and native populations.25 Acculturation is a complex, multi-faceted process and is 

therefore notoriously difficult to measure for quantitative analysis. The most common proxies for 

acculturation include English language competence and use and various measures of length of 

                                                
diet quality: total fruit; whole fruit; total vegetables; dark green/orange vegetables and legumes; 
total grains; whole grains; milk; meat/beans; oils; saturated fat; sodium; and solid fats, alcohol, 
and added sugar (SoFAAS). 
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residence in the U.S. 25, 26, 27 Other indicators include cultural self-identification and measures of 

the cultural features of daily activities and interactions.26 

Health 

While the incidence of overweight and obesity has increased substantially across the 

U.S., racial and ethnic minorities have disproportionately high rates of obesity and associated 

health problems. Past research supports the supposition that acculturation contributes 

significantly to weight gain among immigrants.25 Studies also indicate that the length of time an 

immigrant has been in the U.S. is associated with increased body size and other negative health 

outcomes.28 Appendix Table A2 summarizes studies that have found significant associations 

between immigrant acculturation and higher weight and other negative health outcomes using a 

variety of acculturation proxies. 

 In a study of New York City residents, Park, et. al. posited that the effects of immigrant 

status and time spent in the U.S. on BMI could be tempered for immigrants living in 

neighborhoods with a large foreign-born population or where the most commonly spoken 

language remained the immigrant’s native language.25 The authors found no association between 

neighborhood foreign-born proportion and BMI, but found that linguistic isolation was 

significantly inversely associated with BMI. Among the study population, individuals who had 

been in the U.S. for the shortest period of time had the lowest mean BMI, and there was a 

significant trend of increasing BMI scores with increased time of residence, particularly among 

Hispanics. The findings contribute to the evidence of the U.S. as “an obesogenic environment,” 

wherein immigrant acculturation leads to weight gain and associated health problems.25  

Diet 

The existence of negative effects associated with acculturation is also supported by 
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analyses of dietary quality – evidence suggests that being a U.S. native and speaking English in 

the home are associated with increased intake of convenience foods and a greater frequency of 

eating higher-fat foods.29 In a comprehensive literature review of articles examining 

acculturation and diet quality, Ayala, et. al. note that all national studies they examined found 

that less acculturation is associated with more healthful diets, regardless of differences in the 

sample selection processes and measurements of acculturation used.30 Similarly, studies of 

Latino subgroups have tended to find that higher-acculturated individuals consume soft drinks 

and foods high in simple sugars more frequently than those who are less acculturated.31 Batis, et. 

al. compared the diets of Mexicans, Mexican-Americans born in Mexico, Mexican Americans 

born in the U.S., and non-Hispanic whites and found increased intakes of saturated fat, sugar, 

and dessert and salty snacks among the American sub-populations relative to the Mexican 

population.32 Consistent with these findings, Neuhauser et. al. found that less-acculturated 

Hispanics reported significantly greater daily consumption of fruits and vegetables than did more 

acculturated individuals.33 

Research Contribution 

 In light of the complex evidence surrounding SNAP, a wide variety of ideas have been 

put forward to improve the nutritional outcomes of participants.34, 35 The success of most of these 

ideas relies in some degree on the behaviors and attitudes of beneficiaries. Even more direct 

strategies, such as restricting what products may be purchased with food stamps, will need to 

address attitude and behavior if they are to have a lasting effect on temporary and cyclical 

recipients. Little is known about the current effects of SNAP on these knowledge and behavior 

characteristics, and even less about potential interactions between SNAP and immigrant status on 

these outcomes. This study helps to identify how both the SNAP program and immigrant status 
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are associated with nutritional attitudes and behaviors. Identifying these associations helps to 

assess the current program’s influence on nutrition behaviors as well as the potential efficacy of 

nutrition improvement strategies that rely on education to promote behavioral changes. Further, 

analyzing the association between immigrant status and nutrition behaviors by SNAP 

participation provides insight into possible strategies or specific areas for emphasis among both 

this specific subpopulation and the SNAP population as a whole.  It also suggests areas for 

further study to better understand any differences in nutrition behaviors associated with 

immigrant status. 

IV. METHODOLOGICAL APPROACH 

The key to the effectiveness of any proposed strategy for addressing SNAP’s association 

with weight and health problems is the strategy’s ability to influence the nutritional behaviors of 

SNAP beneficiaries. Program participants tend to have lower measures of overall dietary quality 

and also consume more empty calories, such as sugar-sweetened beverages, than similarly 

situated nonparticipants.36, 37 These outcomes are the result of nutritional behaviors – the ways in 

which individuals decide what to purchase and consume.  

The conceptual model posits that SNAP participation has an effect on nutrition behaviors 

independent of the effects of demographics, socioeconomics, and food insecurity. The provision 

of food-specific benefits could perpetuate poor nutritional behaviors by enabling beneficiaries to 

simply spend more in support of those behaviors. Conversely, the food focus of the program, 

along with an emphasis on nutrition education, could cause participants to alter the ways in 

which they select food – increased spending power coupled with basic nutrition knowledge may 

prompt more health-conscious choices. As illustrated in Figure 1, the independent variables of 

interest are SNAP participation in the past 12 months and immigrant status. The dependent 
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variables are measurable aspects of nutrition behaviors, including use of nutrition information 

and ingredients lists in making food purchasing decisions and availability of fresh produce in the 

home. Other demographic and socioeconomic independent variables such as age, sex, race, 

income, and education level are included in the empirical model, as these characteristics may 

influence nutrition behaviors directly or indirectly through their associations with SNAP 

participation, food insecurity, and immigrant status. The model also controls for food insecurity 

because of its clear correlation with SNAP participation and likely influence on nutrition 

behaviors.38 The income variable identifies an individual’s ratio of family income to the federal 

poverty level. In general, individuals eligible for SNAP have values at or less than 1.3.38  

Figure 1. Conceptual Model 

Though descriptive, the model helps to identify and describe the relationship between 

SNAP participation, immigrant status, and nutrition behaviors, as well as the effect of any 

interaction between immigrant status and SNAP participation on those behaviors. The results can 

be useful to policymakers seeking to improve nutrition outcomes, particularly among SNAP 

participants. A significant association may highlight the potential of further nutrition related 

SNAP policy changes, while insignificant findings may suggest that avenues outside of SNAP 
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policy should be pursued or may help to make a case for much stronger (perhaps mandatory)† 

behavioral interventions.  

Figure 2. Empirical Model 

€ 

yi = β0 + β1SNAPi + β2IMMIGRANT + β3Xi + ei  

As shown by Figure 2, I represent the conceptual model empirically with a probit 

regression model of the effect of SNAP and immigrant status on the nutrition behavior of 

interest. The model results provide the conditional associations between SNAP, immigrant 

status, and nutrition behaviors. The i represents an indexed individual respondent and X 

represents observable individual characteristics such as race, age, gender, and education as 

independent exogenous variables. SNAP is an indicator for a respondent who has participated in 

SNAP in the past 12 months, and IMMIGRANT is either an indicator for immigrant status or a 

categorical variable representing the number of years an individual has resided in the U.S. I also 

run two fully interacted models using the same empirical structure. The sample population is 

limited to food stamp participants so that 

€ 

β2  will measure the effect of immigrant status and 

years in the U.S. on nutrition behaviors among the SNAP population as opposed to the low-

income population as a whole. 

 There are two significant problems associated with this issue: selection bias and 

measurement error. Selection bias, as illustrated in Figure 3, arises because the decision to 

participate in the SNAP program is not exogenous – unobservable factors are jointly related to 

participation and nutrition behaviors. Measurement error occurs because of significant 

underreporting of SNAP receipt in household surveys.39 

                                                
† Some policymakers and researchers have suggested changes to the SNAP program that would rely on 
force, rather than education, to promote behavioral change. For example, some have proposed restricting 
foods eligible for purchase with SNAP benefits to foods with certain nutritional qualities. 
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Figure 3. Selection Bias 
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cov yi, SNAPi( )
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= β1 + β3δA ,SNAP  

 represents the estimate of SNAPi on A, where A represents the unobservable 

characteristics that influence SNAP participation. Because SNAPi and A are correlated, β1will be 

biased, with the direction of the bias dependent on the signs of  and β3. A positive 

correlation between SNAPi and A, and a positive β3 means that the estimates of β1 would be 

biased upward, overestimating the effect of SNAP participation on nutrition behaviors. On the 

other hand, if the aggregate effect of the unobserved A variables is negatively correlated with 

SNAP, then the effect of SNAP participation on nutrition behaviors would be underestimated. 

Past research with respect to SNAP participation’s effect on obesity suggests that less robust 

controls for selection bias result in an overestimation of the program’s effect.12 Under the 

reasonable assumption that the unobservable factors correlated with obesity operate in the same 

direction as, and overlap with, those correlated with nutrition behaviors and attitudes, the result 

of this study are likely to be biased somewhat upward – an important caveat to keep in mind 

when drawing meaning from the results. 

 A similar selection bias problem may be present with respect to immigrant status. That 

is, there are likely factors associated with nutrition behaviors that are also associated with the 

decision to immigrate. In what is known as the “healthy migrant hypothesis,” researchers have 

posited that the self-selection of healthy foreign-born individuals into the U.S. accounts for part 

of the superior health outcomes observed among the immigrant population.40 It is likely that a 

similar effect exists with respect to immigrant status and nutrition attitudes, potentially biasing 

this study’s results upward.  
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The selection bias problem is often addressed using an instrumental variables approach 

with state-level policy variation providing exogenous variables.41 Due to data limitations in the 

NHANES survey data, primarily the unavailability geo-coded data, this approach is not possible 

– this study is therefore descriptive in nature. Methods of accounting for misreporting of SNAP 

participation are relatively new to the field of research on this topic, and are beyond the scope of 

this study.42 As most prior studies have done, this study assumes accurate reporting while 

acknowledging the inherent ambiguities caused by misreporting in household surveys. 

V. DATA 

The data is derived from 14 separate NHANES datasets: 7 from each of the 07–08 and 

09–10 survey waves. Each dataset represents specific categories of survey questions, including 

questions on demographics, consumer behavior, and food security. All data is individual level 

data. The questions generating the key variables of interest were identical across both survey 

years. The final dataset consists of merged 07–08 and 09–10 data on select variables. All 07–08 

datasets were merged on respondent sequence number variable, as were all 09–10 datasets. The 

09–10 data was then appended to the 07–08 data, keeping only the variables of interest. The 

sample is limited to individuals with incomes at or less than 130% FPL – the federal limit for 

food stamp participation. The sample is further limited to individuals ages 18–64 to include only 

individuals who themselves are eligible for food stamps (as opposed to children, whose families 

are eligible) and to capture the individuals most likely to have direct control over their nutrition 

decisions. Descriptive statistics of each independent variable are included in appendix Table A3. 

Appendix Table Table A4 reports the difference of means between immigrant participants and 

nonparticipants and between nonimmigrant participants and nonparticipant, and appendix Table 

A5 reports the difference of means between immigrant and nonimmigrant SNAP participants.  
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VI. RESULTS 

Appendix Tables Table A6 –Table A8 report the full regression results for each of the 

ordered probit models run on all nutrition behavior variables of interest. The estimated marginal 

effects of immigrant status and SNAP participation on these nutrition behaviors among the low-

income population are presented in Table 2. The results suggest the SNAP participation has little 

to no effect on the at-home availability of healthy versus unhealthy foods. Similarly, 

participation does not appear to significantly alter food purchasing considerations and behaviors. 

The parameter estimates do suggest, however, that participants are 6.2 percentage points more 

likely than nonparticipants to report frequently using nutrition facts data when making food-

purchasing decisions. Consistent with these findings, the estimates also suggest that participants 

are 6.8 percentage points less likely than nonparticipants to report rarely or never using the 

nutrition facts. The model suggests that an individual’s immigrant status has a much more 

significant effect on nutrition behaviors than does SNAP participation. Immigrants appear more 

likely than nonimmigrants to always or usually have fruits and dark green vegetables available, 

and are 19.5 percentage points more likely to consider nutrition very important when making 

food purchases. The results also suggest that immigrants are slightly less likely to rarely or never 

use nutrition facts; the positive associations with sometimes or usually reporting their use, 

however, are small and not statistically significant. 
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Table 2. Marginal Effects of Immigrant Status and SNAP Participation on Nutrition Behaviors 

 Mean Immigrant SNAP Participation 
Fruits Available    

Always/Most of the time 0.783 
(0.412) 

0.069** 
(0.031) 

–0.013 
(0.031) 

Sometimes 0.154 
(0.361) 

–0.044** 
(0.020) 

0.008 
(0.019) 

Rarely/Never 0.063 
(0.243) 

–0.026** 
(0.012) 

0.004 
(0.012) 

Dark Green Vegetables Available   

Always/Most of the time 0.712 
(0.453) 

0.082* 
(0.045) 

–0.003 
(0.939) 

Sometimes 0.175 
(0.38) 

–0.042* 
(0.023) 

0.002 
(0.940) 

Rarely/Never 0.113 
(0.316) 

–0.039* 
(0.023) 

0.001 
(0.939) 

Soft Drinks Available    

Always/Most of the time 0.606 
(0.489) 

–0.033 
(0.049) 

0.040 
(0.045) 

Sometimes 0.18 
(0.385) 

0.010 
(0.016) 

–0.012 
(0.013) 

Rarely/Never 0.213 
(0.41) 

0.023 
(0.033) 

–0.028 
(0.033) 

Price Importance    

Very 0.589 
(0.492) 

0.058 
(0.060) 

0.074 
(0.050) 

Somewhat 0.335 
(0.472) 

–0.035 
(0.036) 

–0.045 
(0.031) 

Not too/Not at all 0.076 
(0.265) 

–0.023 
(0.025) 

–0.030 
(0.021) 

Nutrition Importance    

Very 0.657 
(0.475) 

0.195*** 
(0.044) 

0.063 
(0.041) 

Somewhat 0.293 
(0.455) 

–0.148*** 
(0.034) 

–0.048 
(0.031) 

Not too/Not at all 0.05 
(0.219) 

–0.046*** 
(0.012) 

–0.015 
(0.011) 

Use Nutrition Facts    

Always/Usually 0.334 
(0.472) 

0.081 
(0.052) 

0.062* 
(0.036) 

Sometimes 0.355 
(0.478) 

0.008 
(0.008) 

0.006 
(0.007) 
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 Mean Immigrant SNAP Participation 
Rarely/Never 0.312 

(0.463) 
–0.090* 
(0.054) 

–0.068* 
(0.039) 

Use Ingredients List    

Always/Usually 0.305 
(0.461) 

0.054 
(0.048) 

0.034 
(0.045) 

Sometimes 0.327 
(0.469) 

0.010 
(0.008) 

0.006 
(0.009) 

Rarely/Never 0.368 
(0.482) 

–0.064 
(0.056) 

–0.053 
(0.053) 

Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), 
double asterisks (**), and triple asterisks (***) denote statistical significance at the 0.10%, 0.05%, and 0.01% levels. 

The model also controls for race, education, food security category, age, gender, and income. 

 Table 3 reports the estimated marginal effects of immigrant status on the SNAP 

population specifically. Consistent with the findings for the overall low-income population, 

immigrants participating in SNAP appear significantly more likely than native participants to 

always or usually have fruits and dark green vegetables available. The magnitude of these effects 

are larger within the SNAP population than they are for the low-income population generally; the 

positive effect of immigrant status on the availability of fruit for SNAP participants is estimated 

to be nearly double the effect on the low-income population as a whole. Additionally, the effect 

on nutrition consideration appears highly significant. Immigrant SNAP participants were 22.4 

percentage points more likely than native participants to consider nutrition very important in 

food purchasing decisions, and were simultaneously less likely to only sometimes or rarely 

consider it. Looking specifically at the SNAP population also augments the significance of the 

effects of immigrant status on the use of nutrition facts and ingredient lists when making food 

purchases. The effects on the use of nutrition facts are now significant at the 5% level and 

suggest that immigrant SNAP participants are 9.7 percentage points more likely than native 

participants to always or usually use them. Similarly, the effect on the use of ingredient lists now 

appears significant, though only at the 10% level. Immigrant participants appear to be 8 
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percentage points more likely to always or usually look at ingredients when making food 

purchasing decisions. 

Table 3. Marginal Effects of Immigrant Status on Nutrition Behaviors: SNAP Population 

Fruits Available  

0.118*** Always/Most of the time 
(0.040) 

–0.073*** Sometimes 
(0.024) 

–0.045*** Rarely/Never 
(0.017) 

Dark Green Vegetables Available  

0.1** Always/Most of the time 
(0.042) 

–0.049** Sometimes 
(0.020) 

–0.051** Rarely/Never 
(0.023) 

Soft Drinks Available  

–0.056 Always/Most of the time 
(0.047) 
0.018 Sometimes 

(0.016) 
0.037 Rarely/Never 

(0.031) 
Price Importance  

0.021 Very 
(0.044) 
–0.014 Somewhat 
(0.030) 
–0.007 Not too/Not at all 
(0.014) 

Nutrition Importance  

0.224*** Very 
(0.048) 

–0.174*** Somewhat 
(0.038) 

–0.050*** Not too/Not at all 
(0.012) 

Use Nutrition Facts  

0.097** Always/Usually 
(0.039) 
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–0.002 Sometimes 
(0.004) 

–0.095** Rarely/Never 
(0.040) 

Use Ingredients List  

0.080* Always/Usually 
(0.042) 
0.006 Sometimes 

(0.004) 
–0.086* Rarely/Never 
(0.044) 

Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), 
double asterisks (**), and triple asterisks (***) denote statistical significance at the 0.10%, 0.05%, and 0.01% levels. 

The model also controls for race, education, food security category, age, gender, and income. 

Table 4 reports the marginal effects from the more nuanced ordered probit model that 

uses years in the U.S., rather than an immigrant indicator, as a proxy for acculturation. In 

general, the results are consistent with the prior models’ findings that immigrants are 

significantly more likely than nonimmigrants to have healthier nutrition behaviors. Even 

immigrants who have been in the U.S. for more than 30 years are more likely than 

nonimmigrants to have fruit and dark green vegetables available, consider nutrition very 

important, and use both nutrition facts and ingredient lists when purchasing food. Within the year 

categories, the results are somewhat inconsistent. On their face, the fruit and vegetable results 

suggest a decreasing magnitude of the immigrant effect as the amount of time spent in the U.S. 

increases. Immigrants having spent 5–10 years in the U.S. are an estimated 20.6 percentage 

points more likely than nonimmigrants to always or usually have fruit available compared to an 

estimated 15 percentage points for immigrants who have been in the U.S. for 20–30 years and 

11.5 percentage points for immigrants who have been in the U.S. for more than 30 years. 

However, a Wald test for the equality of the coefficients finds that the only significant difference 

is between individuals in the U.S. for more than 30 years and those in the U.S. for 5–10 years. 
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The apparent trend also holds for the dark green vegetables model: immigrants in the U.S. for 0–

5 years are an estimated 24.3 percentage points more likely than nonimmigrants to always or 

usually have them available, compared to 17.6 percentage points for immigrants in the U.S. for 

5–10 years and 11.2 percentage points for immigrants in the U.S. for more than 30 years. As 

with the fruit availability model, a Wald test for equality of the coefficients reveals that the only 

significant difference in effect is between immigrants in the U.S. for more than 30 years and 

those in the U.S. for 0–5 years.  

 The results also confirm that the immigrants in the SNAP program are generally more 

likely than native participants to consider price and nutrition very important when buying food. 

Notably, immigrants in the U.S. for 0–5 years are an estimated 32.2 percentage points more 

likely than native to consider nutrition very important; this effect drops to 18.1 percentage points 

for immigrants in the U.S. for more than 30 years. Within this overall trend, however, the results 

are inconsistent, finding a 14.7 percentage point effect for immigrants in the U.S. for 10–20 

years but a 36.2 percentage point effect for those in the U.S. for 20–30 years. 

 The models for the use of nutrition facts and ingredient lists suggest that immigrant 

SNAP participants are more likely to make regular use of this information than are native SNAP 

participants, though less of the marginal effects are statistically significant. Interestingly, only 

immigrants in the U.S. for more than 30 years appear more likely to use nutrition facts than 

nonimmigrants; no other immigrant year categories have a significant effect.  The effects of most 

year categories on the use of ingredient lists are significant at the 10% level and confirm that 

immigrants as a general SNAP subpopulation are more likely than nonimmigrants to use 

ingredient information in making food purchasing decisions. Facially, the results also suggest a 

downward trend in the effect of immigrant status as the number of years spent in the U.S. 

increases. Immigrants in the U.S. for 5–10 years, for example, are an estimated 25.5 percentage 
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points more likely than nonimmigrants to always or usually use ingredient lists, compared to an 

increased likelihood of 7.4 percentage points for immigrants in the U.S. for over 30 years. 

However, a Wald test for equality of the coefficients reveals that these magnitudes are not 

different from one another at any conventional level of statistical significance. 

Table 4. Marginal Effect of Years in U.S. on Nutrition Behaviors: SNAP Population 

 Years in U.S. 
 >30  20–30  10–20 5–10 0–5 
Fruits Available      

0.115*** 0.15*** 0.064 0.206*** -0.206 Always/Most of time 
(0.033) (0.052) (0.046) (0.019) (0.26) 

-0.076*** -0.102*** -0.04 -0.148*** 0.1 Sometimes 
(0.024) (0.038) (0.03) (0.019) (0.096) 

-0.039*** -0.048*** -0.023 -0.058*** 0.105 Rarely/Never 
0.012 (0.016) (0.016) (0.01) (0.165) 

Dark Green Vegetables Available     

0.112*** 0.048 -0.033 0.176*** 0.243*** Always/Most of time 
(0.029) (0.087) (0.0824) (0.054) (0.031) 

-0.06*** -0.024 0.015 -0.1*** -0.149*** Sometimes 
(0.016) (0.045) (0.037) (0.036) (0.024) 

-0.052*** -0.024 0.018 -0.075*** -0.094*** Rarely/Never 
(0.014) (0.042) (0.046) (0.021) (0.015) 

Soft Drinks Available      

-0.057 0.048 -0.014 -0.147 -0.144 Always/Most of time 
(0.050) (0.125) (0.092) (0.145) (0.209) 
0.018 -0.018 0.005 0.039 0.039 Sometimes 

(0.015) (0.049) (0.030) (0.028) (0.040) 
0.039 -0.030 0.010 0.108 0.105 Rarely/Never 

(0.035) (0.076) (0.061) (0.118) (0.169) 
Price Importance      

-0.024 0.223*** -0.022 0.233*** 0.280*** Very 
(0.041) (0.066) (0.094) (0.078) (0.064) 
0.016 -0.173*** 0.015 -0.181*** -0.223*** Somewhat 

(0.027) (0.057) (0.061) (0.067) (0.056) 
0.008 -0.050*** 0.008 -0.052*** -0.057*** Not too/Not at all 

(0.015) (0.013) (0.033) (0.014) (0.012) 
Nutrition Importance      

0.181*** 0.362*** 0.147* 0.320*** 0.322*** Very 
(0.039) (0.018) (0.078) (0.038) (0.031) 
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 Years in U.S. 
 >30  20–30  10–20 5–10 0–5 

-0.151*** -0.322*** -0.121* -0.281*** -0.282*** Somewhat 
(0.035) (0.017) (0.068) (0.036) (0.029) 

-0.030*** -0.040*** -0.026** -0.039*** -0.039*** Not too/Not at all 
(0.006) (0.006) (0.010) (0.007) (0.006) 

Use Nutrition Facts      

0.147*** 0.035 0.028 -0.043 0.134 Always/Usually 
(0.048) (0.091) (0.089) (0.134) (0.101) 
-0.020* -0.001 -0.001 -0.003 -0.017 Sometimes 
(0.011) (0.005) (0.005) (0.016) (0.024) 

-0.127*** -0.034 -0.028 0.046 -0.117 Rarely/Never 
(0.038) (0.085) (0.084) (0.150) (0.078) 

Use Ingredients List      

0.074* 0.139* 0.001 0.255* 0.176* Always/Usually 
(0.041) (0.083) (0.100) (0.133) (0.105) 
0.001 -0.008 0.000 -0.041 -0.016 Sometimes 

(0.003) (0.018) (0.010) (0.051) (0.027) 
-0.074* -0.131** -0.001 -0.214** -0.160** Rarely/Never 
(0.039) (0.066) (0.110) (0.083) (0.079) 

Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), 
double asterisks (**), and triple asterisks (***) denote statistical significance at the 0.10%, 0.05%, and 0.01% levels. 

The model also controls for race, education, food security category, age, gender, and income. 

 To test the results’ sensitivity to the specification of the years in the U.S. variable, I also 

ran each model using two alternative specifications. The first alternate model used a years 

variable with three mutually exclusive categories: native, > 20 years in the U.S., ≤ 20 years or 

less in the U.S. The second alternate model used the same categories but differentiated at 30, 

rather than 20, years in the U.S. Both models were statistically significant overall. 

Unsurprisingly, the results for the greatest categories in both models (> 20 and > 30, 

respectively) remained unchanged from the results for the > 30 category in original model. The 

results for the lowest categories (≤ 20 and ≤ 30, respectively) were almost entirely insignificant, 

and the magnitudes of the coefficients were substantially smaller than those reported for any 

category in the original model. For example, the effect of ≤ 20 years in the U.S. on fruit 
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availability in the first alternate model was insignificant and less than half the magnitude of the 

significant effects in the original model. The effect of that category on dark green vegetable 

availability was similarly insignificant and three to four times smaller than the highly significant 

effects in the original model. Overall, the sensitivity analysis supports the notion that 

acculturation should be studied at a nuanced level in order to fully capture and understand its 

effects on the immigrant population. Models using more detailed specifications of immigrant 

status may reveal important differences, suggesting generational or exposure effects that warrant 

further study. 

VII. DISCUSSION 

Policy Implications 

The above results have policy implications with respect to the SNAP program, the 

immigrant population, and the growing subset of individuals that are members of both 

populations. The SNAP-specific results, essentially finding that the program has no significant 

effects on nutrition behaviors and attitudes, suggests that the program and its associated 

educational programs (SNAP-Ed) are not effective in improving nutrition behaviors among 

beneficiaries. Recent efforts within the SNAP program to address the association between SNAP 

participation, poor nutrition, and obesity do not appear to be strong enough to induce behavioral 

changes. Therefore, the research suggests that policymakers may need to consider increasing 

nutrition-related educational messaging, or perhaps more direct interventions, such as limiting 

the foods individuals can purchase with their SNAP benefits. 

That immigrants tend to have healthier nutrition behaviors and to more frequently 

consider the importance of nutrition than nonimmigrants provides further support for the well-

developed hypothesis that there is something significantly different about U.S. culture that 
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discourages or dampens healthy behaviors. Though not definitive, the results from the years in 

the U.S. model further support this conclusion – as immigrants remain in the U.S. for longer 

periods of time, their likelihood of displaying nutrition behaviors that are healthier than 

nonimmigrants decreases. These results may be important for policymakers and researchers in 

two respects. First, they suggest that there is an opportunity for further research into what 

particular aspects of immigrants’ cultures cause them to have healthier nutrition behaviors than 

nonimmigrants. Identification of discrete factors that account for this difference could then 

inform programs or educational campaigns that are aimed at changing the U.S. culture as it 

relates to nutrition. Knowledge of such factors may be particularly useful with respect to the 

SNAP program – since the government already has some control and influence over the diets of 

beneficiaries, policies aimed at changing identified cultural factors will be easier to implement 

with respect to this population and will provide something of a “testing ground” for broader-

reaching policies.  

In addition, the results suggest important policy opportunities with respect to the 

immigrant population in particular. The immigrant population is an important subset of the total 

U.S. population, and is growing quickly. Immigrants are expected to account for more than one 

in seven U.S. residents by 2023, and one in five by 2060.43 This growth presents an opportunity 

– if policymakers can find ways to encourage immigrants to maintain their cultural orientations 

towards food and nutrition, that significant portion of the U.S. population will be more likely to 

experience the improved health outcomes and potentially lower healthcare expenditures that are 

associated with good nutrition. These results also underscore the potential for using the SNAP 

program as a vehicle to encourage the maintenance of positive nutrition behaviors and to affect 

changes in poor nutrition behaviors. Immigrants, particularly Latinos, tend to have low 

socioeconomic statuses relative to nonimmigrants, suggesting that immigrants are likely to 
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constitute a substantial and increasing portion of the SNAP population. The SNAP program 

provides a pre-established mechanism for implementing policies that encourage low-income 

immigrants to maintain their traditional nutrition behaviors, while at the same time encouraging 

behavioral changes among the nonimmigrant population. 

Limitations 

Certain limitations must be kept in mind when interpreting and applying these research 

results.  First, the results may be biased by the structural problems of selection bias and 

measurement error discussed in Section IV above. Past research has indicated that failure to 

control for self selection into the SNAP program may significantly bias regression results12; 

limiting the sample population and subsequent interpretations to only SNAP participants helps to 

address this potential problem, but also limits the applicability of the results. There may also be 

selection bias with respect to the immigrant sample population – researchers have posited that 

the self-selection of healthy foreign-born individuals into the U.S. accounts for part of the 

superior health outcomes observed among the immigrant population (the “healthy migrant 

hypothesis”).44 Measurement error may be present due to underreporting of SNAP participation 

and hesitancy to reveal immigrant status. Additionally, the cross-sectional nature of the 

NHANES data means that the results of this study cannot be interpreted as conclusive evidence 

of a causal relationship between SNAP participation, immigrant status, and the nutrition 

behaviors of interest. Finally, there is always the possibility that unmeasured residual effects 

were unaccounted for in the models. 

Conceptually, the study does not address possible ethnicity- or country-of-origin-specific 

effects on nutrition behaviors within the immigrant population. Studies suggest that such 

differences do in fact exist.25, 27 Therefore, the effects of immigrant status the research identifies 
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may not be accurate with respect to certain immigrant subpopulations. Because the immigrant 

subpopulation in this study is 70.77% Mexican American or Other Hispanic, however, the 

estimates are likely applicable to these populations, which also make up the majority of the U.S. 

immigrant population.45 Additionally, the use of years in the U.S. as a proxy for acculturation 

may be overly simplistic. Researchers and scholars suggest that acculturation is a complex, 

multi-directional process that can be both beneficial and detrimental to immigrants; the net 

effects of the process may be heavily dependent on a variety of factors including ethnicity, 

migration pattern (e.g. rural to urban), socioeconomic status, and immigration destination.26,27 

While years in the U.S. is a well-established and frequently-used proxy for acculturation in social 

sciences research,25, 44, 46 it must be kept in mind that this measure encapsulates the effects of 

many different factors that were not individually identified in this study’s models. 

Despite these limitations, this study has implications for both researchers and 

policymakers on a timely and increasingly important topic. With food security, health, and 

nutrition a growing national priority and the immigrant population rising consistently, research 

into the confluence of these topics can and should inform policy objectives and identify policy 

opportunities. 
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IX. APPENDIX 

Table A1. SNAP Participation and Obesity 
Study Models Data Population Key Results 

Leung, et. al. (2012) Multinomial logistic  
Poisson regression  NHANES (2003–2006) Adults ages 18–65 at or 

below 130% FPL 

SNAP participation positively 
associated with BMI, waist 
circumference, metabolic risk factors 

Baum (2011) Various NLSY (1979–2000) 
Income-eligible 
individuals age 20 and 
above (in 1985) 

SNAP participation leads to an 
increase in obesity among income 
eligible women 
• Long-term receipt of benefits 

increases obesity by 5 percentage 
points 

Zagorsky & Smith (2009) 
Linear generalized 
estimating equation 
(GEE) 

NLSY (1981–2002) 
Individuals born 1957–
1964 with income ≤ 
150% FPL at some point 
during period  

Women: SNAP participation 
associated with a 1.15 unit rise in 
BMI; long term participation 
associated with a greater increase in 
BMI 

Meyerhoefer & Pylypchuk 
(2008)  

Discrete factor 
Ordered probit MEPS (2000–2003) SNAP eligible adults 

(ages 18–64)  

Women: SNAP participation leads to 
a 5.9% increase in likelihood of 
overweight status and obesity 
• 6.7% more likely to be obese than 

nonparticipants 

Kaushal (2007) 

Difference-in-
difference 
Two sample 
instrumental 
variables 

NHIS (1992–2001) Adults ages 21–54 
Changes in SNAP participation 
among immigrants not associated with 
significant changes in BMI 

Gibson (2003) OLS 
Logistic regression NLSY (1985–1996) Individuals age 20+ with 

income ≤ 200% FPL 

Women: current participation 
increases risk of obesity by 9.1%; 
long term participation increases risk 
by 20.5% 

34 



 

Table A2. Immigrant Acculturation and Health 

Study Population Acculturation Proxy Results 

Park, et. al. (2008) New York City 
residents 

Length of residence in the U.S.; place of 
birth; linguistic isolation; neighborhood 
immigrant density 

Positive association between increasing years 
of U.S. residence and BMI 

Akresh (2007) 
Immigrants granted 
legal permanent 
residency; age 18+ 

Years in the U.S.; English spoken; English 
proficiency 

Use of English, more time in the U.S. 
associated with dietary change and worse 
health 

Koya & Egede (2007) Immigrants; age 18+ Length of U.S. residence Acculturation associated with increased odds 
of obesity, hyperlipidemia, cigarette smoking 

Abraído-Lanza, Chao & 
Smith (2005) Latinos; age 18+ Length of U.S. residence 

More acculturated individuals more likely to 
smoke, have moderate/high alcohol intake, 
have a high BMI 

Goel, et. al. (2004) U.S. adults; age 18+ Length of U.S. residence Acculturation associated with higher BMI 
beginning after 10 years of U.S. residence 

Kaplan, et. al. (2004)46 Hispanic adults; age 
18+ Length of U.S. residence Longer-term immigrants had nearly 4 times 

greater risk of obesity than recent immigrants 

Gordon-Larsen, et. al. 
(2003) 

U.S. adolescents; 
grades 7–12 

Immigrant generation; years in U.S.; 
language spoken at home; neighborhood 
characteristics 

Higher rates of overweight in second-
generation immigrants 
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Table A3. Descriptive Statistics: Independent Variables 

Variable Mean S.D. Min. Max. 

Age (years) 36.35 13.95 18 64 

Ratio of family income to poverty .74 .35 0 1.3 

Mexican American .180 .384 0 1 

Other Hispanic .095 .294 0 1 

Non-Hispanic White .490 .500 0 1 

Non-Hispanic Black .179 .383 0 1 

Other race .056 .229 0 1 

Male .434 .496 0 1 

Some high school or less .400 .488 0 1 

High school/GED .283 .451 0 1 

Some college/AA degree .248 .432 0 1 

College or above .195 .269 0 1 

Full food security .451 .498 0 1 

Marginal food security .176 .381 0 1 

Low/Very low food security .373 .484 0 1 

SNAP benefits received (past 12 months) .876 .329 0 1 

Immigrant .254 .435 0 1 

>30 years in U.S. .886 .317 0 1 

20–30 years in U.S. .016 .127 0 1 

10–20 years in U.S. .042 .201 0 1 

5–10 years in U.S. .025 .156 0 1 

0–5 years in U.S. .030 .171 0 1 
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Table A4. Difference of Means by SNAP Participation 

SNAP Participants SNAP Nonparticipants  
Immigrants Nonimmigrants Immigrants Nonimmigrants 

Fruits available always/most of the time 0.862 
(0.032) 

0.773* 
(0.021) 

0.799 
(0.091) 

0.853 
(0.044) 

Fruits sometimes available 0.098 
(0.028) 

0.166** 
(0.022) 

0.183 
(0.084) 

0.094 
(0.029) 

Fruits rarely/never available 0.04 
(0.017) 

0.06 
(0.013) 

0.019 
(0.018) 

0.053 
(0.024) 

Dark green vegetables always/usually available  0.746 
(0.042) 

0.726 
(0.022) 

0.827 
(0.069) 

0.758 
(0.072) 

Dark green vegetables sometimes available 0.208** 
(0.042) 

0.166 
(0.019) 

0.075 
(0.046) 

0.161 
(0.058) 

Dark green vegetables rarely/never available 0.046 
(0.018) 

0.109 
(0.017) 

0.098 
(0.052) 

0.082 
(0.039) 

Soda always/usually available 0.57** 
(0.051) 

0.706 
(0.025) 

0.32 
(0.099) 

0.662 
(0.064) 

Soda sometimes available 0.213*** 
(0.046) 

0.152 
(0.018) 

0.556 
(0.117) 

0.147 
(0.031) 

Soda rarely/never available 0.217 
(0.037) 

0.142 
(0.02) 

0.124 
(0.075) 

0.19 
(0.051) 

Price very important 0.637 
(0.043) 

0.625 
(0.025) 

0.563 
(0.112) 

0.592 
(0.066) 

Price somewhat important 0.275 
(0.036) 

0.316 
(0.021) 

0.358 
(0.101) 

0.314 
(0.06) 

Price not too/not at all important 0.088 
(0.035) 

0.059 
(0.01) 

0.079 
(0.043) 

0.093 
(0.033) 

Nutrition very important 0.866 
(0.027) 

0.619 
(0.027) 

0.748 
(0.122) 

0.618 
(0.044) 

Nutrition somewhat important 0.115 
(0.026) 

0.33 
(0.024) 

0.162 
(0.107) 

0.293 
(0.038) 

Nutrition not too/not at all important 0.02 
(0.011) 

0.051 
(0.009) 

0.09 
(0.085) 

0.089 
(0.031) 

Always/Usually use nutrition facts 0.403*** 
(0.037) 

0.327 
(0.023) 

0.189 
(0.069) 

0.311 
(0.05) 

Sometimes use nutrition facts 0.361 
(0.032) 

0.32 
(0.016) 

0.4 
(0.105) 

0.283 
(0.045) 

Rarely/Never use nutrition facts 0.236 
(0.037) 

0.353 
(0.019) 

0.411 
(0.115) 

0.406 
(0.058) 

Always/Usually use ingredients list 0.369*** 
(0.041) 

0.299 
(0.022) 

0.196 
(0.056) 

0.308 
(0.061) 

Sometimes use ingredients list 0.321 
(0.034) 

0.312 
(0.017) 

0.326 
(0.114) 

0.274 
(0.043) 

Rarely/Never use ingredients list 0.31 
(0.038) 

0.389 
(0.022) 

0.477 
(0.112) 

0.418 
(0.066) 

Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), 
double asterisks (**), and triple asterisks (***) denote statistical significance at the 0.10%, 0.05%, and 0.01% levels. 
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Table A5. Difference of Means by Immigrant Status – SNAP Population 

 Immigrants Nonimmigrants 
Fruits available always/most of the time 0.862** 

(0.032) 
0.773 

(0.021) 
Fruits sometimes available 0.098** 

(0.028) 
0.166 

(0.022) 
Fruits rarely/never available 0.04 

(0.017) 
0.06 

(0.013) 
Dark green vegetables always/usually available  0.746 

(0.042) 
0.726 

(0.022) 
Dark green vegetables sometimes available 0.208 

(0.042) 
0.166 

(0.019) 
Dark green vegetables rarely/never available 0.046** 

(0.018) 
0.109 

(0.017) 
Soda always/usually available 0.57** 

(0.051) 
0.706 

(0.025) 
Soda sometimes available 0.213 

(0.046) 
0.152 

(0.018) 
Soda rarely/never available 0.217* 

(0.037) 
0.142 
(0.02) 

Price very important 0.637 
(0.043) 

0.625 
(0.025) 

Price somewhat important 0.275 
(0.036) 

0.316 
(0.021) 

Price not too/not at all important 0.088 
(0.035) 

0.059 
(0.01) 

Nutrition very important 0.866*** 
(0.027) 

0.619 
(0.027) 

Nutrition somewhat important 0.115*** 
(0.026) 

0.33 
(0.024) 

Nutrition not too/not at all important 0.02*** 
(0.011) 

0.051 
(0.009) 

Always/Usually use nutrition facts 0.403* 
(0.037) 

0.327 
(0.023) 

Sometimes use nutrition facts 0.361 
(0.032) 

0.32 
(0.016) 

Rarely/Never use nutrition facts 0.236** 
(0.037) 

0.353 
(0.019) 

Always/Usually use ingredients list 0.369 
(0.041) 

0.299 
(0.022) 

Sometimes use ingredients list 0.321 
(0.034) 

0.312 
(0.017) 

Rarely/Never use ingredients list 0.31 
(0.038) 

0.389 
(0.022) 

Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), 
double asterisks (**), and triple asterisks (***) denote statistical significance at the 0.10%, 0.05%, and 0.01% level. 



 

Table A6. Ordered Probit Regression Results on Nutrition Behaviors of Interest 

 Fruit 
available 

Vegetables 
available 

Soda 
available 

Price 
importance 

Nutrition 
importance 

Use 
nutrition 

facts 

Use 
ingredients 

list 

Race        

Other Hispanic –0.007 
(0.19) 

–0.228 
(0.21) 

0.146 
(0.183) 

–0.027 
(0.205) 

0.312* 
(0.158) 

0.303 
(0.192) 

0.265* 
(0.134) 

Non-Hispanic White –0.148 
(0.201) 

–0.237 
(0.205) 

–0.43** 
(0.191) 

–0.247 
(0.185) 

0.364** 
(0.152) 

0.099 
(0.182) 

0.234 
(0.162) 

Non-Hispanic Black 0.014 
(0.228) 

–0.523** 
(0.197) 

–0.286 
(0.198) 

–0.268 
(0.214) 

0.055 
(0.145) 

0.058 
(0.183) 

–0.05 
(0.162) 

Other 0.004 
(0.359) 

–0.001 
(0.37) 

0.058 
(0.28) 

–0.211 
(0.221) 

0.781*** 
(0.19) 

–0.172 
(0.228) 

0.214 
(0.204) 

Education        
High school/GED 0.051 

(0.098) 
0.049 

(0.101) 
0.03 

(0.086) 
–0.143 
(0.135) 

0.16* 
(0.081) 

0.084 
(0.107) 

0.096 
(0.112) 

Some college/AA degree 0.001 
(0.114) 

–0.021 
(0.128) 

0.332*** 
(0.106) 

–0.006 
(0.102) 

0.014 
(0.11) 

–0.237*** 
(0.086) 

–0.245** 
(0.103) 

College grad or above –0.302 
(0.271) 

–0.38* 
(0.203) 

1.1*** 
(0.266) 

–0.083 
(0.344) 

–0.145 
(0.33) 

–0.196 
(0.173) 

–0.394** 
(0.187) 

Food Security         

Marginal 0.293** 
(0.128) 

0.131 
(0.135) 

0.139 
(0.147) 

–0.125 
(0.129) 

–0.056 
(0.183) 

0.002 
(0.131) 

–0.021 
(0.111) 

Low/Very low 0.632*** 
(0.153) 

0.323** 
(0.131) 

0.259* 
(0.134) 

–0.193* 
(0.103) 

0.063 
(0.114) 

0.001 
(0.08) 

–0.1 
(0.088) 

Age –0.002 
(0.004) 

0.000 
(0.003) 

0.005 
(0.004) 

–0.021*** 
(0.003) 

–0.02*** 
(0.003) 

–0.023*** 
(0.003) 

–0.023*** 
(0.003) 
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 Fruit 
available 

Vegetables 
available 

Soda 
available 

Price 
importance 

Nutrition 
importance 

Use 
nutrition 

facts 

Use 
ingredients 

list 

Gender 0.265*** 
(0.066) 

0.266*** 
(0.065) 

0.000 
(0.066) 

0.225** 
(0.092) 

0.246** 
(0.099) 

0.081 
(0.073) 

0.072 
(0.076) 

Income (% FPL) –0.526*** 
(0.168) 

–0.307 
(0.184) 

0.034 
(0.19) 

0.126 
(0.13) 

–0.324** 
(0.131) 

0.162 
(0.167) 

0.202 
(0.127) 

Immigrant –0.355** 
(0.165) 

–0.313* 
(0.162) 

0.096 
(0.142) 

–0.159 
(0.166) 

–0.675*** 
(0.148) 

–0.253 
(0.153) 

–0.177 
(0.153) 

SNAP Participation 0.066 
(0.16) 

0.012 
(0.153) 

–0.117 
(0.13) 

–0.204 
(0.138) 

–0.217 
(0.143) 

–0.192* 
(0.11) 

–0.111 
(0.147) 

        
0.808** 0.417 0.59* –0.848*** –0.428 –1.341*** –1.284*** 

Cutpoint 1 
(0.325) (0.262) (0.312) (0.285) (0.254) (0.277) (0.221) 

1.628*** 1.131*** 1.166*** 0.403 0.926*** –0.446 –0.439** Cutpoint 2 

(0.328) (0.276) (0.316) (0.31) (0.25) (0.273) (0.211) 
        
Observations 7,562 7,562 7,562 7,315 7,311 7,312 7,311 

Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), double asterisks (**), and triple asterisks (***) 
denote statistical significance at the 0.10%, 0.05%, and 0.01% levels. 
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Table A7. Ordered Probit Regression Results on Nutrition Behaviors of Interest: SNAP Population 

 Fruit 
available 

Vegetables 
available 

Soda 
available 

Price 
importance 

Nutrition 
importance 

Use 
nutrition 

facts 

Use 
ingredients 

list 

Race        

-0.0450 -0.144 0.308 -0.017 0.315** 0.231 0.169 Other Hispanic 
(0.176) (0.170) (0.192) (0.178) (0.123) (0.156) (0.163) 

-0.162 -0.263 -0.321 -0.179 0.409*** 0.015 0.061 Non-Hispanic White 
(0.157) (0.177) (0.205) (0.163) (0.142) (0.139) (0.127) 

-0.0285 -0.570*** -0.174 -0.140 0.135 0.028 -0.162 Non-Hispanic Black 
(0.175) (0.183) (0.195) (0.159) (0.166) (0.167) (0.148) 

0.180 -0.160 0.280 -0.074 0.615*** -0.176 0.049 Other 
(0.328) (0.365) (0.243) (0.239) (0.180) (0.194) (0.196) 

Education        
0.105 0.083 0.015 -0.088 0.136* 0.109 0.077 High school/GED 

(0.0966) (0.101) (0.085) (0.137) (0.068) (0.089) (0.084) 
-0.110 -0.093 0.131 0.042 -0.094 -0.073 -0.170* Some college/AA degree 
(0.106) (0.124) (0.097) (0.076) (0.095) (0.085) (0.090) 
-0.359 -0.490** 0.639** 0.201 -0.207 -0.144 -0.160 College grad or above 
(0.244) (0.223) (0.235) (0.198) (0.244) (0.181) (0.235) 

Food Security         

0.134 0.096 0.130 0.003 -0.138 0.077 0.023 Marginal 
(0.144) (0.118) (0.131) (0.104) (0.169) (0.123) (0.112) 

0.633*** 0.366*** 0.344*** -0.114 0.059 0.027 -0.115 Low/Very low 
(0.160) (0.133) (0.123) (0.085) (0.119) (0.073) (0.090) 

-0.003 0.002 0.005 -0.021*** -0.018*** -0.021*** -0.020*** Age 
(0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.003) 
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 Fruit 
available 

Vegetables 
available 

Soda 
available 

Price 
importance 

Nutrition 
importance 

Use 
nutrition 

facts 

Use 
ingredients 

list 

0.262*** 0.292*** -0.025 0.215** 0.248* 0.120 0.037 Gender 
(0.083) (0.058) (0.060) (0.081) (0.122) (0.084) (0.074) 
0.033 0.027 0.071 0.042 -0.007 0.035 0.041 Income (% FPL) 

(0.045) (0.067) (0.059) (0.052) (0.055) (0.055) (0.059) 
-0.446*** -0.322** 0.162 -0.060 -0.666*** -0.274** -0.238* Immigrant 

(0.152) (0.138) (0.136) (0.124) (0.147) (0.114) (0.124) 
        

1.002*** 0.696*** 0.816*** -0.479** 0.029 -1.114*** -1.343*** Cutpoint 1 
(0.223) (0.189) (0.256) (0.213) (0.199) (0.185) (0.171) 

1.843*** 1.421*** 1.405*** 0.754*** 1.498*** -0.234 -0.471*** Cutpoint 2 
(0.249) (0.203) (0.259) (0.237) (0.230) (0.179) (0.156) 

        
Observations 2,230 2,230 2,230 1,959 1,954 1,957 1,956 
Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), double asterisks (**), and triple asterisks (***) 
denote statistical significance at the 0.10%, 0.05%, and 0.01% levels.
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Table A8. Ordered Probit Regression Results on Nutrition Behaviors of Interest: SNAP Population 

 Fruit 
available 

Vegetables 
available 

Soda 
available 

Price 
importance 

Nutrition 
importance 

Use 
nutrition 

facts 

Use 
ingredients 

list 

Years in U.S.        

-0.507*** -0.400*** 0.162 0.066 -0.588*** -0.399*** -0.212* >30 
(0.181) (0.115) (0.138) (0.113) (0.153) (0.129) (0.116) 
-0.741* -0.157 -0.144 -0.768** -5.976*** -0.098 -0.388* 20–30 
(0.406) (0.300) (0.392) (0.305) (0.145) (0.252) (0.217) 
-0.252 0.102 0.042 0.062 -0.459 -0.080 -0.002 10–20 
(0.206) (0.246) (0.263) (0.258) (0.276) (0.247) (0.302) 

-1.469*** -0.717** 0.402 -0.814** -1.450*** 0.128 -0.693* 5–10 
(0.433) (0.317) (0.380) (0.380) (0.397) (0.410) (0.350) 
0.623 -1.295*** 0.393 -1.088** -1.465*** -0.363 -0.485* 0–5 

(0.713) (0.347) (0.549) (0.406) (0.321) (0.268) (0.278) 
Race        

-0.0709 -0.128 0.312 0.011 0.335*** 0.230 0.183 Other Hispanic 
(0.175) (0.171) (0.189) (0.176) (0.112) (0.148) (0.160) 

-0.177 -0.249 -0.337* -0.174 0.414*** 0.001 0.072 Non-Hispanic White 
(0.149) (0.167) (0.196) (0.150) (0.133) (0.130) (0.122) 

-0.041 -0.554*** -0.188 -0.137 0.138 0.020 -0.150 Non-Hispanic Black 
(0.170) (0.177) (0.186) (0.149) (0.156) (0.158) (0.147) 

0.104 -0.149 0.250 -0.090 0.590*** -0.185 0.054 Other 
(0.266) (0.360) (0.240) (0.233) (0.176) (0.183) (0.187) 

Education        
0.108 0.074 0.014 -0.098 0.130* 0.117 0.077 High school/GED 

(0.096) (0.099) (0.087) (0.134) (0.068) (0.089) (0.084) 
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 Fruit 
available 

Vegetables 
available 

Soda 
available 

Price 
importance 

Nutrition 
importance 

Use 
nutrition 

facts 

Use 
ingredients 

list 

-0.106 -0.094 0.133 0.031 -0.098 -0.063 -0.170* Some college/AA degree 
(0.109) (0.126) (0.097) (0.074) (0.097) (0.084) (0.090) 
-0.342 -0.485** 0.637*** 0.175 -0.217 -0.123 -0.160 College grad or above 
(0.243) (0.224) (0.231) (0.194) (0.246) (0.184) (0.235) 

Food Security         
0.110 0.089 0.131 -0.015 -0.149 0.083 0.005 Marginal 

(0.138) (0.117) (0.130) (0.100) (0.170) (0.123) (0.109) 
0.643*** 0.355** 0.343*** -0.136 0.045 0.025 -0.126 Low/Very low 
(0.163) (0.133) (0.121) (0.085) (0.120) (0.074) (0.089) 
-0.003 0.002 0.005 -0.021*** -0.018*** -0.021*** -0.020*** Age 
(0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.003) 

0.266*** 0.300*** -0.029 0.216** 0.248* 0.121 0.039 Gender 
(0.084) (0.057) (0.060) (0.083) (0.122) (0.085) (0.072) 
0.037 0.025 0.071 0.044 -0.007 0.032 0.043 Income (% FPL) 

(0.045) (0.067) (0.058) (0.051) (0.055) (0.056) (0.060) 
        

1.01*** 0.692*** 0.814*** –0.504** 0.017 –1.12*** –1.346*** Cutpoint 1 
(0.223) (0.182) (0.249) (0.209) (0.196) (0.175) (0.172) 

1.856*** 1.419*** 1.405*** 0.737*** 1.488*** –0.238 –0.472*** Cutpoint 2 
(0.251) (0.195) (0.254) (0.229) (0.224) (0.168) (0.157) 

        
Observations 2,235 2,235 2,235 1,964 1,959 1,962 1,961 
Note: Standard errors in parentheses are adjusted for the complex design of the NHANES. Single asterisk (*), double asterisks (**), and triple asterisks (***) 
denote statistical significance at the 0.10%, 0.05%, and 0.01% level. 
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