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Abstract 

 This project investigated the interactive effect between food prices and food stamp program (FSP) participation on the body weight status of 

the low-income population. We also studied whether the FSP effect on body weight status varied between Southern states and other states. We used 

the panel data of the National Longitudinal Survey of Youth (NLSY) 1979 cohort linked with the Cost of Living Index by the American Chamber of 

Commerce Researchers Association (ACCRA) in 1985-2002 by geographic identifiers. We employed panel econometric models on the merged data 

to study the impact of food prices and Southern states on the food stamp eligible population in the U.S. We found that the interaction between FSP 

participation and unhealthy food price was significant among women but not men. Our results indicated that higher unhealthy food prices could 

partially offset the positive impact of FSP participation on BMI among the low-income population, especially in women. We did not find a 

significant regional disparity in FSP effect. 
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1. Introduction 

 The Food Stamp Program (FSP) is the principal food assistance program in the U.S. and was designed to provide a nutritional safety net via 

benefits paid to households or individuals with low socioeconomic status (SES). The FSP served an average of 26.7 million low-income Americans 

each month and cost 32.9 billion dollars in Fiscal Year (FY) 2005 (USDA, 2007).  With so much of the nation’s food assistance resources distributed 

by the FSP, there is continued interest in the impact of FSP participation on the health outcomes of its beneficiaries. Recent studies suggest that FSP 

participation affects individuals’ dietary intake and increases the risk of obesity (Johnson et al., 1999; Gibson, 2003; Chen et al., 2005). Besides FSP 

participation, two additional risk factors can contribute to the obesity problem among low-income populations. It is well documented that lower 

unhealthy food prices are positively related to a higher prevalence of obesity (Chou et al., 2004; Sturm et al., 2005). Moreover, the Southern states 

had higher obesity prevalence rates as well (Mokdad et al., 2001). However, little is known about the interaction between unhealthy food prices and 

FSP participation and how these two factors jointly affect the body weight status of low-income individuals. It is unknown whether the FSP effect on 

participants’ body weight status varied by regions. Although obesity affects all racial/ethnic groups and social classes in the U.S., populations with 

low SES bear a disproportionate burden (Winkleby et al., 1998; Paeratakul et al., 2002).  Identification of the economic mechanisms that promote 

weight gain among low-income Americans is necessary for the design and implementation of effective policy instruments that will address the 

obesity epidemic in the U.S.  

 Recent studies indicated that the social and environmental factors contributing to obesity varied over time (Zhang and Wang 2004, 2007, 

Chang and Lauderdale, 2005). Therefore, the association between FSP participation, food prices, and body weight status are likely to change over 

time. Ver Ploeg et al. (2007) compared three rounds of cross-sectional data and found that the gap between FSP participants and non-participants 

decreased with time.  However, the fundamental composition of the cross-sectional populations changed over time and shadowed the trend in the 
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association between FSP participation and body weight status. Therefore, we adopted a longitudinal study to understand the long-term relationship 

between FSP participation, food prices, and body weight status.   

 We linked a panel dataset, the National Longitudinal Survey of Youth 1979 (NLSY79) cohort with the Cost of Living Index published by the 

American Chamber of Commerce Researchers Association (ACCRA) using Metropolitan Statistical Area (MSA) codes and Federal Information 

Processing Standards (FIPS) state/county codes. The merged dataset provided detailed information on long-term FSP participation, body weight 

status, and local unhealthy food prices. Our main results indicated that higher unhealthy food prices were associated with weaker FSP participation 

effects on body weight status among low-income individuals.  

 

2. Background 

FSP became a permanent assistance program in 1964 as the U.S. government declared war on poverty (Currie, 2003). Although the FSP was 

originally designed to reduce food insecurity and alleviate hunger among low-income populations, recent studies indicated that the FSP partially 

contributed to the obesity epidemic in the country (Chen et al., 2005; Gibson, 2003; 2004). Several studies suggested that FSP participation increased 

food expenditure and changed food consumption patterns among low-income FSP participants in a way that induced weight gain. Whitmore (2002) 

found that more than 20% of FSP participants had distorted food consumption choices due to the food item eligibility restriction. In other words, the 

restriction stated that the benefits may only be used on certain foods, which caused over-consumption and led to weight gains. Townsend et al. (2001) 

argued that the “food stamp cycle” might have caused binge eating among FSP participants, which was likely to result in weight gain. Shapiro (2005) 

found that FSP recipients did not treat the benefits as a permanent income source and this might have led to their over-consumption of food in a short 

period.  The association between FSP participation and obesity was mostly seen among women. Gibson (2003) estimated that participation in FSP by 

low-income women was associated with a 9.1% increase in the probability of current obesity. Chen et al. (2005) suggested that FSP participation was 
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positively associated with the prevalence of obesity among low-income women but cautioned that further studies using longitudinal datasets are 

needed.  

These studies did not account for the influence of local food prices on the relationship between food stamp participation and participants’ 

body weight status. Numerous studies suggested that the relatively low food prices contributed to the growth in obesity (Lakdawalla and Philipson, 

2002; Chou et al. 2004; Sturm and Datar, 2005). Epidemiologic studies suggested that low-cost energy-dense foods had a lower satiating power and 

therefore encouraged overeating (Drewnowski and Darmon, 2005). However, the impact of food prices on FSP participants’ body weight status has 

not yet been studied. Intuitively, higher unhealthy food prices may reduce FSP participants’ food intake and hence reduce their likelihood of being 

overweight or obese. Alternatively, higher prices of healthy foods may induce participants to substitute low-cost unhealthy foods that are usually high 

in calories and fat. This may result in participants’ weight gain. Therefore, it is not clear how the local food prices interact with FSP participation and 

therefore impact the participants’ body weight status.   

Although food prices may be an important determinant of household consumption decisions, current FSP policies have not fully accounted for 

the complex role of food prices in setting benefits. The only adjustment of FSP benefits for differences in food prices are in the states of Alaska, 

Hawaii, Guam, and the Virgin Islands. Thus far, the eligibility for FSP benefits is still based on household size, assets, income, and if there are 

elderly or children in the family.  The income test states that the household should receive gross (net) income less than 130% of the federal poverty 

lines. Eligible households may have less than $2,000 of countable resources, such as bank accounts and vehicles, under certain circumstances. The 

asset test can be relaxed to $3000 if an elderly person lives in the household. On average, the FSP benefit is about $3 per person, per day (Ver Ploeg 

et al. 2007). The monthly allotment of food stamps to an eligible individual or household is based on the Thrifty Food Plan.  This is a low-cost model 

diet plan constructed by the USDA, following consideration of  the National Academy of Sciences’ recommended dietary allowances and food 

choices of the low-income households (USDA, 2007). Technically, the FSP is not an entitlement program. However, since Congress has always 
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allocated sufficient funds for FSP, it is a de facto entitlement program.   Therefore, all eligible households or individuals receive benefits (Kuhn et al., 

1996). Due to personal responsibility and workload, not all eligible households participate in the FSP (Wolkwitz, 2007). Therefore, it is important to 

observe any other economic factors, such as food prices, which contribute to or discourage FSP participants. 

 Notably, the long-term association between FSP participation and obesity may vary across time.  The FSP program policy was relatively 

stable in the last three decades, but the other socio-environmental, including the association between SES and obesity, changed during that period 

(Zhang & Wang, 2004, 2007; Chang & Lauderdale, 2005). Since the SES is a major factor associated with FSP participation, the association between 

FSP and obesity can change as well. Ver Ploeg et al. (2007) found that the gap between FSP participants’ body weight status and non-participants 

narrowed over their study period. In the meantime, the food prices changed due to inflation or variations in production. Therefore, it is necessary to 

study the trends in the relationship between FSP participation, food prices, and obesity.  

  

3. Methods 

 Since no single national data set had complete information on long-term FSP participation, body weight status, and local food prices, we 

merged two national datasets, NLSY79 cohort data and ACCRA data, by using geographic identifiers.  

Data 

NLSY79. The National Longitudinal Survey of Youth 1979 (NLSY79) was a survey of 12,686 males and females aged 14-22 in 1979. Follow-up 

surveys were conducted each year between 1979 until 1994, and then biennially from 1994 to the present. These data provided complete information 

on personal financial information, including income, assets, poverty status, and public assistance support sources. Self-reported height and weight 

were available in each wave of the surveys. The body mass index was constructed based on the height and weight information. Cawley (2004) 

suggested that there was no qualitative difference between measured height and weight versus the self-reported values. Therefore, self-reported 
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height and weight are excellent predictors of the actual numbers. The NLSY79 data also included geographic identifiers, such as respondents’ state, 

county, and metropolitan area of residence in each survey year. We used the Metropolitan Statistical Area (MSA) code and county/state codes based 

on the Federal Information Processing Standards (FIPS) as linking variables to ACCRA data. 

ACCRA Price Data. The American Chamber of Commerce Researchers’ Association (ACCRA) collected quarterly prices of consumer goods in 225 

metropolitan and rural areas in the U.S. The data consisted of the prices of 21 foods typically consumed at home plus three foods typically consumed 

away from home.  

The 21 foods consumed at home include:  

 Meats (T-bone steak, ground beef/hamburger, bacon, frying chicken, tuna), 

 Dairy products (whole milk, dozen eggs, margarine, parmesan),  

 Fruits and vegetables (potatoes, bananas, lettuce, sweet peas, tomatoes, peaches, frozen corn),  

 White bread, corn flakes, 

 Beverages (coffee, frozen orange juice, soft drinks).  

The three foods consumed away home are McDonald’s Hamburger Sandwich (1/4 lb.), 12”-13” thin crust regular cheese pizza at Pizza Hut and/or 

Pizza Inn, and a fried chicken drumstick and thigh at Kentucky Fried Chicken and/or Church’s Fried Chicken.  

 

Study Variables  

Study periods: 1985, 1988, 1990, 1992, 1994, 1996, 1998, 2000, and 2002 were selected. Respondents were aged 20 to 28 years old in 1985, so only 

the adult body weight status was studied in this project. 2002 was the final year for which data were available for the NLSY79 survey at the time of 

this study.  
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Definitions of obesity:  Body mass index (BMI = weight [kg]/height
2
 [m

2
]) was calculated for each individual based on the respondents’ weight and 

height. According to the World Health Organization’s (WHO) recommendation, individuals with a BMI≥30 are considered obese. Pregnant women 

were excluded from our analysis.  

Income and Poverty Status: NLSY79’s “total net family income” variable was used to determine FSP eligibility, which included the benefits received 

from the FSP. Therefore, the income to determine FSP eligibility was the total net family income minus the value of food stamps. Poverty status was 

estimated by using the “family poverty level” variable, which provided the family income cut-off line, below which a respondent would be 

considered to be in poverty. The poverty threshold is specific for a particular family size.  

Food Stamp Participation: The answer to the question, “Did the respondent or spouse receive any food stamps in the previous year?” was used to 

determine food stamp participation. The eligibility of FSP participants was determined as having a family annual income of less than 130% of the 

poverty threshold for a given household size. The FSP participation variable used in this project was a binary indicator for whether the respondent 

had received any FSP benefits for the last calendar year. Those eligible for FSP participation were retained in the study sample.  

Food Price Indexes: Based on the Energy Density Index (EDI) (Drewnowski and Darmon, 2005), healthy foods included fruit, vegetable, dairy 

products, and corns, while unhealthy foods included meats, potatoes, fast food items and soft drinks. Weighted food price indexes were calculated by 

using the expenditure weight provided in ACCRA data based on the Consumer Expenditure Survey (CES). Due to the high collinearity between 

healthy and unhealthy food price indexes, we only included unhealthy food price indexes in the model. 

Demographics: We conducted analyses for men and women separately. The respondent’s age, race/ethnicity, marital status, family sizes, household 

income, highest degree completed, urban/rural residence, and regions were controlled in the models. NLSY defined the race/ethnicity as “Hispanic”, 

“Black”, and “Non-Hispanic/Non-Black” and defined marital status as “never married”, “married”, “separated”, “divorced”, and “widowed”. 

Education was classified into three groups. Low education level was defined by the highest grade completed being below the 12
th

 grade; medium 
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education level was the high school graduate; high education level was higher than high school. We defined “south” as the following thirteen states: 

Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, and Virginia. 

 

Analysis Framework 

 We modeled the relationship between body weight status, FSP participation, south, and food prices using two approaches. The first approach 

treated body weight status as a continuous variable and used BMI as the outcome variable. The second approach used a dichotomous measure of 

body weight status and obesity as the outcome and used a logistic regression model for estimation. Generally, we specified our baseline model as: 

spdxw 0 ,  (1) 

Where w is the outcome variable, x is a vector of socio-demographic variables, β is a conformable parameter vector, d is a dummy variable indicating 

FSP participation, δ is the effect of FSP on bodyweight, p is a unhealthy food price index, s is the indicator of south, α and μ are the coefficients to be 

estimated, and ε is a random error term.  

 To study the interactive effect between FSP participation and unhealthy food prices on body weight status, an interaction term was added: 

     dsdpspdxw 0 ,       (2)  

Where  and θ are the coefficients to be estimated for the interactive effects on the outcome variable.  

 To examine the long-term causal effect of unhealthy food prices and FSP participation on body weight status, we applied fixed effects models 

on the panel data. Therefore, the time-invariant variables, such as race/ethnicity and the highest degree completed, were excluded from the model.  

The income within the included sample didn’t change significantly across time, so we excluded the household income from the model. The inclusion 

of income only resulted in an extremely flat effect on BMI and obesity. Therefore, our results were not sensitive to the inclusion of income variables. 
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In the panel analyses, the sampling weight was not used due to the following concerns. Theoretically, a weighting scheme might change over time for 

a longitudinal dataset and no guideline existed for handling such situations. All statistical analyses were performed with Stata 9 SE. (StataCorp 2005). 

 It was well known that selection bias could arise when evaluating the effect of FSP on a particular individual-level outcome. FSP is an 

entitlement program, so there were no obvious natural “randomized experiments” we could exploit to evaluate the effect of FSP. The alternative 

approach to address potential selection bias was to use instrumental variables (IV) methods (see, e.g., Borjas, 2004). More specifically, we used state-

level variation in FSP participation rates to instrument for FSP participation in order to identify the effect of FSP participation on bodyweight. Using 

a probit framework, we first estimated a probit equation for predicting FSP participation d (Chen et al., 2005). 

                                                                  )0( xzId         (3)  

where z is the IV, x includes socio-demographic variables and food prices, θ and β are conformable parameter vectors, and ξ is a random error term. 

A two-step estimation strategy can be used, and it will produce a consistent estimator. The interactive terms in the second step were replaced by the 

interaction between the predicted FSP participation, south and unhealthy food prices. 

 

4. Results 

 Table 1 summarized the demographic characteristics and body weight status of FSP participants and eligible non-participants over time. 

Although intuitively, households with lower income are more likely to receive FSP benefits, our results indicated that the mean household income 

among FSP participants were higher than eligible non-participants. The majority of FSP participants were women. The percentage of women among 

FSP participants gradually decreased over time, while the percentage of women among eligible non-participants increased steadily. There was 

race/ethnicity disparity between FSP participants and non-participants. Percentages of minorities among FSP participants were clearly higher than 

that among FSP non-participants. For example, in 1994, 38.6% of FSP participants were blacks, while only 25.5% of non-participants were blacks. 
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The mean percentage of Hispanics among FSP participants was also greater than that among non-participants. NLSY 79 classified the remaining 

race/ethnicity as “Non-Hispanic/Non-black”, which indicated the majority groups were whites. The trend of the race/ethnic disparity between two 

groups persisted across time. No age disparities were found between two groups.  

Table 1: Characteristics of FSP female participants and eligible FSP non-participants  

Year 

Household 

Income Female (%) 

Hispanic 

(%) Black (%) 

Non-

Hispanic/Non-

black (%) Age BMI Obese (%) 

  FSP EN FSP EN FSP EN FSP EN FSP EN FSP EN FSP EN FSP EN 

1985 7001.3 5513.8 77.3 50.1 10.0 7.1 34.7 20.0 55.3 72.9 23.8 22.7 24.3 23.2 11.0 5.8 

 (179.0) (124.1) (2.2) (1.8) (1.6) (0.9) (2.5) (1.5) (2.7) (1.6) (0.1) (0.1) (0.2) (0.2) (1.7) (0.9) 

1988 9132.5 6851.6 74.9 52.6 9.8 9.7 32.7 24.1 57.5 66.2 27.0 26.9 25.8 24.7 18.5 11.5 

 (206.8) (157.5) (1.7) (1.6) (1.2) (0.9) (1.9) (1.3) (2.0) (1.5) (0.1) (0.1) (0.2) (0.2) (1.6) (1.0) 

1990 10058.6 7471.1 77.5 53.3 11.1 10.6 39.1 23.1 49.8 66.2 29.0 29.0 26.2 25.2 20.6 14 

 (269.8) (215.4) (2.0) (2.0) (1.5) (1.2) (2.4) (1.7) (2.4) (1.9) (0.1) (0.1) (0.3) (0.2) (1.9) (1.4) 

1992 10850.1 8151.3 71.7 49.0 13.9 10.8 34.4 30.6 51.7 58.6 31.0 30.8 26.8 25.7 24.8 17 

 (294.8) (292.7) (2.1) (2.2) (1.6) (1.4) (2.2) (2.0) (2.3) (2.2) (0.1) (0.1) (0.3) (0.3) (2.0) (1.7) 

1994 12196.5 9562.5 69.5 53.1 12.4 9.3 38.6 25.5 49.0 65.1 33.0 32.9 27.6 26.2 29.5 20.4 

 (335.1) (304.8) (2.1) (2.2) (1.5) (1.3) (2.2) (1.9) (2.2) (2.1) (0.1) (0.1) (0.3) (0.2) (2.0) (1.8) 

1996 12341.0 9410.1 72.6 51.8 14.4 9.5 37.5 31.4 48.1 59.1 35.0 34.9 28.6 27.0 30.5 25.2 

 (430.8) (310.0) (2.8) (2.2) (2.2) (1.3) (3.0) (2.0) (3.1) (2.1) (0.1) (0.1) (0.5) (0.3) (2.9) (1.9) 

1998 17197.2 7603.5 74.9 47.0 12.0 8.9 35.5 31.4 52.5 59.7 35.9 36.6 28.7 27.2 31.2 23.3 

 (1381.8) (329.3) (5.5) (2.2) (4.1) (1.3) (6.0) (2.0) (6.3) (2.2) (0.3) (0.1) (0.9) (0.3) (5.8) (1.9) 

2000 13049.0 8596.8 70.4 59.5 12.3 9.5 41.2 29.7 46.5 60.8 39.4 38.9 29.8 27.4 40.1 25.2 

 (811.3) (320.0) (3.9) (2.2) (2.8) (1.3) (4.2) (2.0) (4.3) (2.2) (0.2) (0.1) (0.5) (0.3) (4.2) (1.9) 

2002 13128.3 9999.6 66.6 58.7 8.3 11.2 45.3 30.5 46.5 58.3 40.9 41.0 29.4 27.9 28.1 30.5 

  (819.4) (367.4) (4.5) (2.2) (2.6) (1.4) (4.7) (2.1) (4.8) (2.2) (0.2) (0.1) (0.7) (0.3) (4.3) (2.1) 

Notes:  

1) FSP: FSP participants; EN: eligible FSP non-participants.  

2) (.): Standard Errors 

 

 Significant gaps in body weight status existed between FSP participants and eligible non-participants. On average, the BMI of participants 

was one point over that of non-participants. The obesity prevalence was quite different between the two groups. In 1985, the prevalence of obesity 

among FSP participants was 90% higher than that among eligible non-participants. In later years, the differences in the obesity prevalence between 



 11 

the two groups were around 10 percentage points. However, in 2002, non-participants had a slightly higher obesity rate than participants. Due to the 

limited time periods, it was not clear whether the trend was reversed. 

 Table 2 summarized the panel regression results among FSP eligible men. In the baseline model, we tested the impact of FSP participation, 

south, and unhealthy food prices on BMI and risks of obesity, while controlling demographics. In the enhanced model, we added the interactions 

between unhealthy food prices, south and FSP participation.  

 In the linear regression model, age was a significant predictor of BMI.  This indicated not only the increases in BMI with aging, but also the 

trend effect on BMI in the last three decades. Marriage had a positive impact on BMI among men. We did not observe a significant relationship 

between household size and BMI, although the coefficients indicated a household with more members had a positive impact on BMI. No significant 

relationship was found between urban residence and BMI. The low-income population living in the south had a higher BMI than those in other 

regions, but the regional effect on BMI was not statistically significant. Among men, FSP participation was not significantly related to higher BMI in 

the baseline and enhanced models. Unhealthy food price index had a negative relationship with BMI.  The relationship was highly significant (p<0.01) 

in both models. However, the interactive terms between unhealthy food price, south, and FSP participations were not significant.  

 In the logistic model, age was still a significant predictor of obesity. However, there was no longer a significant relationship between marital 

status and obesity. Household size and urban residence were not significant predictors of obesity among FSP eligible men. Low-income men in the 

southern states had a much higher risk of being obese than those in other states. Odds Ratios (O.R.) of south were well above 1 and statistically 

significant. Similar to the results in the linear model, FSP participation was not a significant risk factor of obesity among men. O.R. of FSP 

participation was even slightly below 1, although it was not significant. The significant negative effect of unhealthy food price still existed in the 

logistic model. However, the interactive effects between unhealthy food price, south, and obesity were not significant. 
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Table 2: Fixed effects model of  the relationship between FSP participation, unhealthy food prices and bodyweight status 

among FSP eligible men 

Dependent variable BMI Obese 

Model 
Baseline Enhanced Baseline Enhanced 

  

 

Coef 

 

S.E.    Coef  S.E.   OR 

 

S.E.   OR  S.E.   

Age 0.18 0.01 *** 0.18 0.01 *** 1.23 0.04 *** 1.23 0.04 *** 

Marital Status             

Never Married 

(Reference)             

Married 0.38 0.18 ** 0.35 0.18 ** 1.73 0.99  1.56 0.91  

Separated 0.08 0.24  0.06 0.24  0.37 0.29  0.33 0.26  

Divorced 0.31 0.23  0.29 0.23  1.37 0.95  1.27 0.89  

Widowed -0.68 0.98  -0.67 0.98  0.72 0.54  0.43 0.25  

Household Size 0.01 0.03  0.01 0.03  0.94 0.08  0.95 0.08  

Urban -0.14 0.15  -0.14 0.15  0.65 0.26  0.67 0.27  

South 0.30 0.26  0.27 0.26  10.30 8.30 *** 10.50 8.59 *** 

FSP Participation 0.05 0.12  -0.02 0.15  0.84 0.27  0.85 0.35  

P unhealthy -0.28 0.06 *** -0.30 0.07 *** 0.63 0.13 ** 0.55 0.13 *** 

FSP * P unhealthy n/a n/a  0.13 0.13  n/a n/a  1.95 0.78 * 

FSP * South n/a n/a  0.22 0.24  n/a n/a  1.51 0.95   

Note: 1) The panel regressions are not weighted.  

2) Asterisks indicate levels of statistical significance:  ***= 1%, ** = 5%, and * = 10%. 

 Table 3 summarized the results among FSP eligible women. Similar to men, age was a significant predictor of BMI and obesity in all models. 

Contrary to the results of men, marriage was not a predictor of higher BMI. Household size and urban residence had no significant impact on BMI 

and obesity. Low-income women in the south had no greater risk of being obese than those in other states. The most significant difference between 

men and women was the FSP effect on body weight status. Among low-income women, the FSP participation was significantly linked to higher BMI 

and obesity. Higher unhealthy food price was still a strong protective factor against higher BMI and obesity. Notably, in the linear enhanced model, 

the interactive term between FSP and unhealthy food prices was negative and highly significant. This result indicated that higher unhealthy food 
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price could offset the positive impact of FSP participation on BMI. However, the interactive term was not significant in the logistic model. We did 

not find any significant interactive relationship between south and FSP participation. 

Table 3: Fixed effects model of  the relationship between FSP participation, unhealthy food prices and bodyweight status 

among FSP eligible women 

Dependent variable BMI Obese 

Model Baseline Enhanced Baseline Enhanced 

   Coef  S.E.    Coef  S.E.   OR  S.E.   OR  S.E.   

Age 0.27 0.01 *** 0.28 0.01 *** 1.21 0.03 *** 1.21 0.03 *** 

Marital Status             

Never Married (Reference) - -  - -  - -  - -  

Married 0.22 0.22  0.26 0.22  0.65 0.27  0.65 0.27  

Separated -0.17 0.25  -0.15 0.25  1.16 0.54  1.16 0.54  

Divorced -0.39 0.25  -0.37 0.25  1.53 0.78  1.53 0.54  

Widowed -0.13 0.55  -0.15 0.55  0.53 0.43  0.54 0.43  

Household Size -0.01 0.04  -0.01 0.04  1.07 0.07  1.07 0.07  

Urban -0.05 0.16  -0.05 0.16  1.29 0.34  1.29 0.34  

South 0.35 0.31  0.35 0.31  1.39 1.23  1.39 1.24  

FSP Participation 0.26 0.11 ** 0.25 0.11 ** 1.37 0.26 * 1.38 0.27 * 

P unhealthy -0.27 0.07 *** -0.15 0.09 * 0.60 0.09 *** 0.59 0.12 *** 

FSP* P unhealthy n/a n/a  -0.26 0.10 *** n/a n/a  1.04 0.25  

FSP * South n/a n/a  -0.09 0.21  n/a n/a  1.67 0.61   

Note: 1) The panel regressions are not weighted.  

2) Asterisks indicate levels of statistical significance:  ***= 1%, ** = 5%, and * = 10%. 

  

 Table 4 presented the results of the estimates using instrumental variable approach to correct the self-selection bias. The FSP participation no 

longer had a significant effect on the BMI. However, the interaction term between FSP participation and unhealthy food price was still negative and 

highly significant.  
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Table 4: Fixed effect Instrumental Variables estimates of  the relationship between FSP 

participation, unhealthy food prices and bodyweight status among FSP eligible adults 

Dependent variable BMI 

Model MEN WOMEN 

   Coef  S.E.    Coef  S.E.   

Age 0.17 0.01 *** 0.27 0.02 *** 

Marital Status       

Married 0.31 0.25  0.14 0.38  

Separated 0.03 0.48  -0.21 0.29  

Divorced 0.25 0.37  -0.40 0.33  

Widowed -0.54 1.30  -0.26 0.33  

Household Size 0.01 0.02  0.03 0.03  

Urban -0.14 0.13  -0.07 0.13  

South 0.31 0.11 ** 0.30 0.30  

FSP Participation 0.04 0.05  -0.11 0.11  

P unhealthy -0.52 0.22 ** -0.77 0.09 ** 

FSP* P unhealthy 0.04 0.06  -0.38 0.05 *** 

Note: 1) The panel regressions are not weighted.  

2) Asterisks indicate levels of statistical significance:  ***= 1%, ** = 5%, and * = 10%. 

 

5. Discussions 

 In this project, we studied the interaction between FSP participation and food prices and how the interaction affected the body weight status 

of low-income populations. Drewnowski and Specter (2004) stated the possible linkage between poverty, food insecurity, and obesity. Basically, 

with lower food expenditure, consumers tend to depend more on energy-dense foods with a low price but high palatability. Participation in FSP could 

cause the income for energy-dense or unhealthy foods to potentially increase with the simple income effect if the foods are eligible for FSP benefits 

or via a substitution effect if the FSP benefits can not be used to purchase those foods. However, our results indicated that those “FSP” effects on the 

body weight status of FSP participants were not isolated, but were affected by other economic factors, such as unhealthy food prices.  Higher 
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unhealthy food prices could reverse the distorted effect of FSP participation on food consumption. However, lower unhealthy food prices could 

contribute more to body weight gain among FSP participants. These new findings disclosed one economic mechanism that might contribute to 

bodyweight gains among low-income populations in the U.S. 

 The results indicated that south was not a significant risk factor of obesity among low-income populations. This was interpreted in two ways. 

First, although prevalence of obesity in the U.S. varied by regions in general population (Ford, et al., 2004), low-income populations lived in a 

similar obesogenic environment across states (Hill, et al., 2003). Therefore, the geographic variations in obesity within the low-income population 

were not as dramatic as in the general population. Moreover, we controlled food prices and FSP participations in the eligible population. The 

variations in food prices and FSP participations across states could partially explain the geographic variations in obesity. Further studies are needed 

to explore more economic factors that contribute to the variation in obesity across regions.  

 Our results echoed previous studies about the gender differences in FSP effect on body weight status.  The long-term FSP effect on body 

weight was insignificant among men but significant among women, which was consistent with Gibson (2003) and Chen et al. (2005). We made extra 

contribution by controlling the unhealthy food prices.  Although FSP effect was different by genders, the negative price effect on BMI was 

significant among men and women. Chen et al. (2005) suggested that FSP benefits were the same across genders, regardless of real nutrition needs. 

Since most low-income men more likely had a labor-intensive job, the FSP participation might have affected the food consumption, but the effect 

was balanced with energy expenditure. Since the interaction between food price and FSP participation was significant among women, some policy 

instruments could help alleviate the FSP participation effect on women’s body weight status. 

 One potential candidate is the tax imposed on unhealthy food. There is continuous debate on the so-called “fat tax” to reduce fat intake and 

improve the diet quality. Researchers suggested the steep sales tax on soft drinks, snack foods, or fast foods would reduce the fat intake and therefore 

prevent the body weight gain in the long run (French et al., 1997; Jacobson and Brownell, 2000). Moreover, they argued that a small tax can generate 
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significant revenues to subsidize the production and consumption of healthy foods (Jacobson and Brownell, 2000). Twenty-seven states passed or 

proposed a variety of legislations imposing tax on sales or distribution of soft drinks and snacks. For example, Arkansas taxed $2 on each gallon of 

soft drink syrup or $0.21 on each gallon of bottled soft drinks (Chouinard et al., 2007). However, due to the inelastic nature of the demand for 

unhealthy foods, small percentage taxes would generate little impact on dietary quality, while steep tax on a full range of snacks may not be 

acceptable by consumers (Kutchler et al., 2005). All of these arguments did not specifically mention the impact of fat taxes on the diet of the low-

income population but they were more sensitive to prices of those foods compared to other income groups. Our results indicated that the potential 

increase in unhealthy food prices could partially offset the positive impact of FSP participation on BMI.  Prior to this study, researchers suggested 

nutritional education programs may help reduce the obesity among participants (Gibson, 2003). However, our study suggests using economic policy 

instruments to reduce the body weight disparity between FSP participants and non-participants. Moreover, the revenue of the fat tax may provide 

direct funding to those nutritional education plans. Therefore, it is important to recognize the negative interactive effect between unhealthy food 

prices and FSP participation on BMI.   

 Our study also raised an important question about how to effectively manage FSP across the country to reduce the potential negative impact 

on health outcomes. Ver Pleog et al. (2007) suggested a potential cut in FSP benefits as a viable solution to reduce the consumption of less nutritious 

foods. However, due to variations in nutritional needs among FSP participants, reducing FSP benefits across the board may help reduce body weight 

gain among some FSP participants but may increase the food insecurity among other participants. Our results suggested that the adjustments of FSP 

benefits should be based on unhealthy food prices. The relatively low unhealthy food price was a factor of an obesogenic environment, which was 

thought to contribute to the obesity epidemic in the U.S. (Hill et al., 2003; Popkin et al., 2005). Adjusting the FSP benefits can be seen as a policy 

instrument to offset the positive impact of the obesogenic environment on body weight. However, further research is needed to quantify the accurate 

formula of the adjustment to satisfy the variant nutritional needs across race/ethnic groups and regions.  
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 Although our results indicated the interactive effects between FSP participation and unhealthy food prices on BMI, we did not find a 

significant impact on obesity. One possible explanation is the reduced FSP participation impact on obesity across time (Ver Pleog, et al, 2007).  

Another explanation is that the unhealthy food price inelasticity may limit the effect on the diet, even among low-income consumers. However, our 

price data were only at the MSA or county level, which may not accurately describe the real food prices in consumption. This can also affect the 

estimation of the food price effect on obesity. This suggests that future studies collecting more food price data, especially among the low-income 

population, are needed to fully understand the mechanism. Self-selection bias is another potential factor confounding the BMI disparity between FSP 

participants and non-participants. Although randomized experimentation is the only way to fully account for the bias, the entitlement nature of FSP 

does not allow such experimental designs. There are a few optional experimental designs to surmount the hurdles suggested (Wilde, 2007), but no 

unanimous way was agreed upon as the best approach to account for the issue.  We should interpret the insignificant FSP effect carefully with the IV 

method. Recent studies found that unobservable heterogeneity among participants could affect the self-selection and treatment effect (Heckman et al., 

2006; Basu et al., 2007). The choice of IV could affect treatment effects over different subgroups in the population. Therefore, it is very difficult to 

use one IV to estimate the FSP effect in general. Further studies are needed to understand the self-selection bias among FSP participants. 

6. Conclusions 

  In this project, we studied the long-term effect of FSP participation on body weight status and how the FSP participation interacts with 

unhealthy food prices on BMI and obesity within the low-income population. We found that FSP participation contributed to a higher BMI among 

participants but not a higher risk of obesity among low-income women. However, FSP participation was not linked to higher BMI among men. 

Higher unhealthy food prices had a protective effect on body weight status for both men and women. The interactive effect was statistically 

significant on BMI among women, which suggested that the higher unhealthy food prices could potentially offset the positive impact of FSP 

participation on BMI. Our results implied the benefits of imposing taxes on unhealthy foods. Moreover, our study suggested that the adjustment of 
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FSP benefits based on unhealthy food prices may be an optional policy intervention to reduce the disparity of obesity between FSP participants and 

non-participants. More accurate data describing the food consumption environment for the low-income population is needed in the future to fully 

understand the economic mechanisms contributing to the obesity epidemic in the U.S. 
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