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ABSTRACT OF THE DISSERTATION 

 

Is Obesity Associated with Food Assistance 

Program Participation? Evidence from the U.S. and Peru 

 

by 

 

Maria Pia Chaparro Lanfranco 

Doctor of Philosophy in Public Health 

University of California, Los Angeles, 2013 

Professor Gail G. Harrison, Chair 

 

Obesity is a worldwide epidemic. While numerous obesity prevention efforts have been 

implemented around the world for different age groups and at different settings (i.e. school, 

home, community), most of these have shown short-term, moderate results if at all. Identifying 

successful obesity prevention strategies, therefore, remains critical. Food assistance programs 

(FAPs), originally designed to prevent hunger among the poor, have the potential to work as 

venues for obesity prevention interventions since they reach low-income populations with high 

rates of chronic disease. The goal of this dissertation was to examine the association between 

FAP participation, both in the U.S. and Peru. 

For the first paper in this dissertation (Chapter 2), I assessed the individual and 

neighborhood-level predictors of participation in the Supplemental Nutrition Assistance Program 

(SNAP) among adults in LA County. Using data from wave 1 of the Los Angeles Family and 
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Neighborhood Survey (L.A. FANS) and multilevel analyses in which people were nested in 

census tracts, I found that the best single predictor of SNAP participation was participation in the 

Temporary Assistance for Needy Families (TANF) program. Age was negatively associated with 

SNAP participation and Hispanics and people who cohabitated with their partners but were not 

married were more likely to participate in SNAP when compared to non-Hispanic Whites and 

people who were married, respectively. In addition, people who lived in neighborhoods with 

higher rates of social cohesion were less likely to participate in SNAP.  

For the second paper (Chapter 3), I investigated if SNAP participation was associated 

with obesity among adults in LA County and if mental health was a mediator and the 

neighborhood food environment a moderator in the association between SNAP participation and 

BMI. Again using L.A. FANS data, I found that SNAP participation was associated with BMI: 

an additional year of SNAP participation was associated with an increase in BMI of 0.14-0.19 

Kg/m2. I also found that mental health partially and significantly mediated the association 

between SNAP participation and BMI. On the other hand, the neighborhood food environment, 

operationalized as the density (count per square mile) of unhealthy food outlets, was not a 

significant moderator in the association between SNAP participation and BMI. 

For the third and final paper (Chapter 4) I analyzed data from Peruvian nationally 

representative cross-sectional surveys (2003-2010) to investigate if FAP participation was 

associated with overweight (including obesity) among women and preschool-aged children. For 

the country as a whole and all the years of study, FAP participation was not significantly 

associated with overweight among women and was negatively and significantly associated with 

overweight among children. When stratified by area of residence, FAP participation was 

associated with increased overweight for women who lived in Lima, the capital of Peru. For 
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children, FAP participation was associated with lower overweight for all sub-groups except for 

children living in Lima.  

Results from these three studies indicate that FAP participation is a potential risk factor 

for adult obesity, both in the U.S. and in Peru. Efforts should be made to better understand the 

mechanisms linking FAP participation and obesity. In the U.S., having a poor mental health 

seems to be one link associating SNAP participation and obesity. In Peru, on the other hand, the 

high caloric content as well as the high leakage rates seen in most FAPs could be reasons why 

FAP participants have higher overweight rates than their counterparts. Regardless of the reasons, 

FAP reform is warranted and the high rates of obesity experienced by FAP recipients should be 

taken into account when re-defining FAP benefits.  
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CHAPTER 1: INTRODUCTION 

1.1 Overweight and obesity in the U.S. and Peru 

Obesity is a worldwide epidemic. In the U.S, 36% of adults were obese in 2009-2010.1 

Rates of childhood obesity were also high: in 2008, obesity prevalence was 10.4% for 2-5 year 

olds, 19.6% for 6-11 year olds, and 18.1% for 12-18 year olds.2 Overall, people living in poverty 

and ethnic minorities have higher rates of overweight and obesity when compared to their non-

poor and white counterparts.3-6 

In Peru, rates of overweight and obesity are also high and have been steadily increasing 

over time. The Peruvian Demographic and Family Health Survey showed that 30.7% of women 

aged 15 to 49 years were overweight or obese in 1992.7 By 2009, this prevalence had risen to 

50.4%, with 34.7% being overweight and 15.7% obese.8 Contrary to what is observed in the 

U.S., rates of overweight and obesity are higher among non-poor women; however, even women 

that live in poverty and extreme poverty have rates of overweight higher than 30% and obesity 

rates between 8-13%.8 In Peru as in the U.S., overweight and obesity are also affecting children. 

In 2005, 8.5% of Peruvian children under five were overweight or obese,9 whereas 10.6% and 

4.4% of school-aged children (5-14 years old) were found to be overweight and obese in 2001, 

respectively.10  Although based on convenience samples, studies suggest that rates of overweight 

and obesity among children 6-9 years old range from 12.4% in rural Peruvian schools,11 to 31% 

in public schools in Lima, to 53% in private schools in Lima.12 Moreover, a study among a 

representative sample of schools in Lima found that 20.6% and 15.5% of primary school children 

were overweight and obese in 2008, respectively.13 For adolescents (15-18 years old), rates of 

overweight (including obesity) reached 11.2% in 2004.14 
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In the U.S., numerous interventions have been implemented to attempt to reduce the high 

prevalence of obesity. Most of these interventions have taken place in school or pre-school 

settings,15-19 although some have been implemented in the workplace,20 at primary care 

settings,21 at home,18,19 and the community.22-25 Even though some of these interventions have 

shown positive effects, these effects are mostly moderate and short-term.15-17,20,21,24 In Peru, on 

the other hand, virtually no obesity prevention efforts are taking place. The Peruvian Ministry of 

Health has generally focused its resources on surveillance and control of infectious diseases and 

has failed to develop the infrastructure needed to combat the increase in obesity and associated 

chronic diseases.26 Although the risk factors associated with obesity in the U.S. and in Peru may 

differ, both countries need to find ways to address their high rates of obesity and associated 

chronic diseases to avoid the collapse of their health systems. Identifying successful obesity 

prevention strategies, therefore, remains critical. In this sense, Food Assistance Programs (FAPs) 

deserve closer attention.  

 

1.2 Obesity and Food Assistance Programs 

Originally, FAPs were designed as safety nets to prevent undernutrition and hunger 

among the poor. Current research, however, shows an association between FAP participation and 

overweight and obesity in the U.S.27-35 and in Latin America.36-41 In the U.S., participation in the 

Supplemental Nutrition Assistance Program (SNAP, formerly known as the Food Stamp 

Program) has been associated with increased obesity among women.27-32 In Latin America, there 

is evidence from Mexico36,37 and Chile 38-41 associating FAP participation with the increased 

rates of overweight and obesity seen in these two countries. 
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There are a few hypotheses, based on U.S. research, that attempt to explain how FAP 

participation could contribute to weight gain and therefore obesity. SNAP, for example, seems to 

encourage participants to spend more money on food than they otherwise would; a $1 increase in 

SNAP benefits leads to an increased food expenditure of $0.17 to $0.47 (versus $0.05 to $0.13 if 

participants would receive cash instead of food stamps).42-44 The effect of this extra food 

expenditure on obesity depends on how food consumption patterns change.28,45 Do participants 

simply buy more food, which may be of inferior quality? Or do they buy the same amount of 

food or less but of higher quality? Do SNAP force participants to eat more at home versus away 

from home, and therefore consume fewer calories? Depending on the different eating patterns 

driven by SNAP participation, SNAP benefits could be positively or negatively associated with 

obesity.44,45 One option is that participation in FAPs could result in an over-consumption of 

cheap, energy-dense foods, which over time may lead to obesity.28 Research shows that SNAP 

participants consume more energy 33,43 and more meat, added sugar and fats 46 than eligible non-

participants. In addition, poor people may participate in more than one FAP and obesity may 

result from the cumulative effect of multiple FAP participation.47   

Another hypothesis, referring exclusively to SNAP, states that receiving SNAP benefits 

once a month leads to a period of binge eating followed by a period of food restriction once the 

food stamps have ran out (called the “food stamp cycle”); this could presumably lead to 

obesity.27,44 Two studies partially justify this theory: Wilde and Ranney48 show a differential 

consumption of energy among SNAP participants throughout the month, with mean energy 

intake dropping significantly towards the end of the month for those who take one big shopping 

trip per month (42% of SNAP participants). Similarly, Shapiro49 shows that SNAP participants’ 

estimated energy intake declines by 10-15% over the course of the month.  
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A third theory argues that FAP participation may affect mental health, maybe leading to 

depression or reduced self-efficacy, which in turn can lead to obesity due to disrupted eating 

patterns or reduced physical activity.32 In this sense, Meyerhoefer and Pylypchuk29 argue that 

SNAP participation could lead to unobserved behaviors that not only affect eating patterns, but 

also exercise patterns and stress.  Another under-studied aspect to take into account is intra-

household food allocation. Research shows that only households with more than one adult 

purchase more food with food stamps than they otherwise would if they had cash, suggesting a 

differential resource allocation when compared to single-adult households.50  

In Latin America, some FAPs have built-in mechanisms that may promote excess energy 

intake and positive energy balance, thus increasing the risk for obesity.39 Most FAPs in Latin 

America were established decades ago when the older growth curves (NCHS/WHO 1977) and 

energy recommendations (FAO/WHO/UNU 1985) were used as norms.38,39 Both of these 

standards have been revised, with the new WHO child growth standards (based on an 

international sample) released in 2006 and the new energy recommendations (based on actual 

expenditure data) in 2004.39 With the older growth curves, some normal-weight children were 

considered underweight since the curves were created based on an affluent U.S. community.39 In 

addition, the 1985 energy recommendations were 5-20% higher (depending on the age group) 

than the current ones.39 Therefore, FAPs designed based on these older recommendations could 

have easily overfed their target populations.39  

Another problem with FAPs in Latin America is the strategies used for targeting 

participants. Based on a FAO survey of 19 Latin American countries, Uauy et al.39 report that 

over 20% of the population or 83 million people in these countries receive some benefits from 

FAPs. The same survey reports that only ~10 million people in these countries are malnourished; 
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therefore, ~88% of all FAP beneficiaries have a normal weight or are overweight.39 This is 

because most programs do not target beneficiaries based on anthropometric measures, but rather 

on SES measures.39 Most FAPs in Latin America provide energy-rich supplements that may or 

may not be adequate in their micronutrient content.38 Latin American diets for the most part are 

not deficient in energy but rather in essential micronutrients associated with improved growth 

(i.e. zinc and iron); providing energy-dense supplements then may promote positive energy 

balance without necessarily improving linear growth.38  

Some of the characteristics of FAPs in Peru also raise concerns in terms of their potential 

to influence participants’ weight status (see Table 1-1 for a summary of the existing FAPs in 

Peru). Most of FAPs in Peru focusing on infant and child nutrition, for example, target 

beneficiary households based on socioeconomic characteristics of neighborhoods rather than the 

SES of the household or the presence of undernourished children.51,52 Therefore, some 

participating children may be receiving unnecessary calories. Moreover, most FAPs do not have 

a “graduation” system to discontinue food aid once households escape poverty; this can also 

result in excess caloric intake.51,52 Similar problems are faced with FAP targeted at schools. 

Although in Peru only children in public schools receive FAP benefits,*51,52 there are public 

schools in historically poor neighborhoods that are not poor anymore. Children attending these 

schools are still receiving benefits, even though they may not need them.51 It is also very 

common in Peru for households to participate in more than one FAP; this redundancy not only 

may result in excess food intake, but is also grossly inefficient.51,52 For example, a child 

participating in three of the most popular programs in Peru (the Glass of Milk Program (GMP), 

the School Breakfast Program, (SBP), and the Community Kitchen Program (CKP)) would 

                                                 
* In Peru, it is assumed that only low-income children will attend public schools. 
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receive approximately 1600 kcal per day in addition to any calories eaten at home;53 depending 

on the age of the child, this could be a significant caloric contribution. Another example: 

children 6-12 years of age who participate in both the GMP and the Comprehensive Nutrition 

Program (PIN) receive ~77.5% of their energy requirements.54 Research suggests that, excluding 

Lima, the caloric deficit among children in Peru is 32%, reaching 65% in Huancavelica, the 

poorest department.†54 Then it follows that children who participate in GMP and PIN may 

receive more calories than what is needed based on their caloric deficit.  

To my knowledge, there is only one relevant study for Peru in which the impact of the 

Community Kitchen Program (CKP) is evaluated.55 The CKP is a food subsidy program in 

which mothers’ clubs receive free food from the Government (generally rice, oil, cereals, and 

legumes) which they use to prepare and distribute meals at low cost for impoverished families.52 

The evaluation, conducted in 2005, found that 34% and 14.5% of CKP adult female participants 

were overweight and obese, respectively, with similar rates for the control group (35% and 

14.2%, respectively).55 The only difference between CKP participants and non-participants (not 

statistically significant) was found in overweight rates for those living in the Coast: 40.5% CKP 

adult female participants were overweight vs. 36.6% of non-participants.55 Median caloric intake 

did not differ between groups either (median kcal/day 1502 for female participants vs. 1487 for 

non-participants). There is no information on how the control group for this evaluation was 

determined; the report only mentions that the control group was composed by “non-beneficiary 

families with similar characteristics” to the CKP group.55 Moreover, this evaluation report only 

includes descriptive analyses and diet measures for a small proportion of participants. Therefore, 

it is difficult to evaluate the accuracy of the results. A survey conducted in 2008 by the 

                                                 
† Departments are the equivalent to U.S states. 
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Federation of Organized Women in Central Self-Managed and Affiliated Community Kitchens 

in Metropolitan Lima found that 80% of the 300 women measured were overweight or obese 

(this sample was composed of women members of the mothers’ clubs that organize the CKP in 

Lima).56 Moreover, some studies indicate that some of the meals offered at CKP throughout Peru 

may have high caloric contents (700-2000 kcal/meal),53,57,58 which conflicts with the cited 

evaluation reporting an average of 560 kcal provided by CKP menus.55  

Regardless of the association, if any, between obesity and FAP participation, FAP reform 

is occurring in the U.S. and some Latin American countries. Researchers recognize the potential 

of FAPs in preventing obesity since they reach low-income, high-risk populations who have high 

rates of chronic diseases. In the U.S., the Special Supplemental Nutrition Program for Women, 

Infants and Children (WIC) has adapted to address high obesity rates among its participants by 

changing the food packages offered.59-61 Although no formal changes are expected in SNAP, 

researchers are proposing ways to improve this program as well.62,63 In Latin America, Chile is 

also implementing changes in some of their FAP in an attempt to respond to their obesity 

epidemic.39,40  

Given the high prevalence of overweight and obesity and the broad reach of FAPs in both 

the U.S. and Peru, it is important to determine if FAP participation is associated with overweight 

and obesity and to characterize participants vs. eligible non-participants in terms of obesity risk 

factors. Results from this type of analysis could inform future obesity prevention efforts targeted 

at FAP beneficiaries in the U.S., Peru, and the rest of the Americas. The overarching goal of this 

dissertation, then, is to explore if there is an association between overweight, obesity and FAP 

participation in the U.S. and Peru. 
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Table 1-1: Existing Food and Nutrition Assistance Programs in Peru 

Program Objective Target population Budget 
(million $)1 

Participation rates 
(approximate, %) 

Institution in 
charge 

Juntos To contribute to poverty reduction and to 
break the intergenerational transmission of 
extreme poverty with the purpose of 
generating human capital among poor 
households by distributing conditional cash 
transfers to promote the use of preventive 
health, nutrition, and education services. 

Households with children under 14 
years of age or pregnant women who 
are living in extreme poverty. 

 
219 

(2008) 

 
6.02 

 
Presidential 
Office 

Comprehensive 
Nutrition 
Program (PIN)3 

To prevent malnutrition in children under 
12 years of age, pregnant and lactating 
women; priority is given to improve the 
quality of life of children under 3 years of 
age living in poverty or extreme poverty 
and who are nutritionally vulnerable. 

Children 0-12 years of age, pregnant 
and lactating women; priority is 
given to children under 3 years of 
age. 

 
184 

(2009) 

 
13.82 

 
PRONAA4 

Glass of Milk To improve the nutritional status of infants, 
small children, and pregnant and lactating 
women. To improve the quality of life of 
the poorest. 

First priority: children younger than 
6, pregnant and lactating women. 
Second priority: children ages 7-13, 
the elderly, patients with tuberculosis  

 
140 

(2009) 
 

 
40.55 

 
Local 
municipalities 

Community 
Kitchen 
Program 

To improve the access to food for 
impoverished families living in periurban 
and rural areas by feeding vulnerable 
groups at high nutritional risk through 
community-organized community kitchens.  

People living in poverty and extreme 
poverty. 

 
31.9 

(2005) 

 
11.55 

 
PRONAA 
and local 
municipalities 

Wawa Wasi To provide comprehensive child care for 
children living in poverty to promote health, 
well-being and development. 

Poor children 6-36 months of age. 17.5 
(2005) 

5.75 MIMDES6 

 

1Dollar conversions done with rates from March 2011 (1 US$ = 2.768 Peruvian soles) 
2Rates calculated based on number of individual participants (No. individual participants/whole population) 
3PIN started in 2006 and it is the result of the fusion of 6 former programs: the School Breakfast Program, the School Lunch Program, the Infantile Community 
Kitchen Program, the Complementary Feeding Program for High Risk Groups (PACFO), the Feeding and Nutrition Program for High Risk Families (PANFAR), 
and the Non-standardized Preschool Education Program (PRONOEI). 
4PRONAA = National Food Assistance Program; government agency which was in charge of most food distribution programs until early 2012. 
5Rates calculated based on number of participating households (No. participating households/total number of households) 
6MIMDES = Ministry of Women and Social Development 
Sources: Alcazar,52,64 Vasquez,54 Presidencia del Consejo de Ministros,65 and PRONAA.66 
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CHAPTER 2: Individual and neighborhood predictors of participation in the 

Supplemental Nutrition Assistance Program (SNAP) in Los Angeles County 

 

2.1 Introduction 

The Supplemental Nutrition Assistance Program (SNAP) is a federal program designed 

to alleviate hunger by providing income assistance for food purchases to low-income households 

in the U.S.1 In 2011 SNAP, which was formerly known as the Food Stamp Program, served 

approximately 45 millions of people per month, the equivalent to one in seven Americans.1 Even 

though SNAP is an entitlement program, participation is voluntary; households that are eligible 

have to make the decision to apply for benefits in order to receive them.2 Households make the 

decision to apply for SNAP if the benefits are greater than the costs (economic and non-

economic) associated with participation.2,3 Gundersen et al.2 assert that the two main costs 

associated with receiving SNAP benefits are stigma and transaction costs. Transaction costs 

include the costs incurred on child care, the cost of transportation, and the amount of time needed 

to get to the SNAP office, the time spent there, as well as the time spent working on the actual 

application. These costs are incurred upon application and also during re-certification, which 

varies by state and it is every 6-24 months. Lack of information regarding eligibility is the main 

barrier to SNAP participation, with approximately 70% of non-participants reporting they would 

participate if they knew they were eligible.1  

In 2009 SNAP reached 72% of those eligible to participate, which was an all-time high; 

in 2001-2002, before the recession, only 54% of those eligible to participate in SNAP chose to 

do so.1 SNAP participation varies widely by state, however, with California having the lowest 

participation rates (53% in 2009).1 SNAP not only benefits those who participate in the program 
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but also boosts economic activity: every dollar spent on SNAP increases economic activity by 

$1.79.4 A high non-participation rate, therefore, not only damages the families that may benefit 

directly from the financial assistance, but also local economies which benefit from families’ 

boost in purchase power, as well as state economies which would benefit from sales tax 

collection produced by the increase in consumption.5 

Research shows that household size and composition, income, employment, immigration 

status, education level, participation in other federal assistance programs, and food security 

status influence households’ decision to participate in SNAP.6-12 Overall, households with 

children,7,8 female-headed households,9 those with lower education, 9 those with an unemployed 

or disabled member,6,7 those who receive welfare,6 and those with residential instability12 are 

more likely to participate in SNAP, whereas households who are food secure,7,8 married 

couples,7,13 those with higher incomes,8 and who work full-time11 are less likely to participate. In 

addition to these sociodemographic factors, SNAP participation has been linked to poor mental 

and physical health6,12 and worse psychosocial factors (i.e. feeling overwhelmed, sad).6 To our 

knowledge, there is only one published study12 which has evaluated predictors of SNAP 

participation beyond the individual level. Purtell et al.12 evaluated SNAP participation in a 

multilevel fashion including individual-level predictors and state-level factors like state-level 

SNAP coverage (proportion of low-income families utilizing benefits) and generosity (average 

size of benefits). They found that state-level factors did not predict SNAP participation.  

In addition to demographic factors, neighborhood characteristics could influence one’s 

decision to participate in SNAP.  Households that have family or friends living in their 

neighborhood or are close to their neighbors could potentially use these relationships/ties in 

times of need14-17 and, therefore, may be less likely to apply to SNAP. On the other hand, being 
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close to one’s neighbors could translate into greater access to information related to SNAP 

participation (i.e. how to apply, eligibility requirements, etc.). Previous research has shown that 

greater social capital is associated with decreased risk for food insecurity.14,18 Common coping 

mechanism of food insecure families are to borrow food or money from 

friends/family/neighbors, to carpool with neighbors to distant but more affordable grocery stores, 

to relay on friends/family/neighbors for child care, and to obtain food from churches or food 

pantries.14,16,19,20 People with increased access to these coping mechanisms through stronger 

social capital or neighborhood ties could be in less need for SNAP, especially after taking into 

consideration the costs associated with SNAP application (both in money and time).  

The objectives of this study, therefore, were to: 1) determine which individual and 

neighborhood level factors predict SNAP participation among eligible households in Los 

Angeles County and 2) examine differences, if any, within the SNAP participating group in 

terms of duration of participation. Studying the factors that predict SNAP participation as well as 

identifying differences between people who stay in SNAP longer vs. those who opt out of the 

program could provide valuable information for outreach programs attempting to improve 

participation rates.  

 

 

2.2 Methodology 

2.2.1 Data source 
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This study uses data from all adult respondents of the Los Angeles Family and 

Neighborhood Survey (L.A. FANS),‡ Wave 1. L.A. FANS is a longitudinal study of families in 

Los Angeles County and the neighborhoods in which they live and was designed to study “the 

effects of families and neighborhoods on children’s development and well-being; the effects of 

welfare reform at the neighborhood level; and the process of residential mobility and 

neighborhood change.” 21,22 L.A. FANS is based on a stratified probability sample of 65 

neighborhoods (i.e. census tracts) in Los Angeles County. 21,22 Census tracts in LA County were 

stratified into very poor (top 10% of the poverty distribution), poor (in the 60-89th percentiles of 

the poverty distribution) and non-poor (in the bottom 60% of the distribution) based on the 

percent of people living in poverty in each tract. Census tracts  were randomly selected within 

each strata, 20 from the very poor and the poor strata and 25 from the non-poor stratum, and ~50 

residences randomly selected within each census tract.22,23 Households with children were 

oversampled to represent 70% of the sample (compared to 35% if no oversampling was carried 

out).23Within each household, one adult was selected at random and, in households with 

children, one child was also selected randomly. If different from the adult already selected, the 

primary caregiver of the selected child was also interviewed.22 Data collection for Wave 1 of 

L.A. FANS took place between April 2000 and January 2002, collecting information on 3,085 

households. 22 L.A. FANS questionnaires were delivered through computer assisted personal 

interview (CAPI) both in English and Spanish.22  

 

 

                                                 
‡ L.A. FANS was funded by the Eunice Kennedy Shriver National Institute of Child Health & Human Development 
(grant #R01HD35944), the Office of the Assistance Secretary for Planning and Evaluation (OASPE) of the U.S. 
Department of Health and Human Services, Los Angeles County, the National Institutes of Health Office of 
Behavioral and Social Science Research (OBSSR), and the Russell Sage Foundation. 
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2.2.2 Data management 

SNAP participation was our outcome variable of interest. Survey respondents were asked 

if their family participated in SNAP in the year prior to the survey.§ For L.A. FANS purposes, a 

family was defined as the respondent, his or her spouse or co-resident partner (if any), and their 

co-resident children (if any).22 In addition, the Event History Calendar (EHC) included in the 

adult questionnaire asked about spells of SNAP participation during the 2 years prior to the 

survey; therefore, information on duration of SNAP participation was also available.22   

In order to identify eligible, non-SNAP-participants, we used data on income, asset 

ownership, and immigration status. Past research studying SNAP participation generally 

considers all of those whose incomes fall below 130% of the federal poverty level (FPL) or 

otherwise those considered “low-income” as potentially eligible,6,10,12,13 which is an 

oversimplification of the complex set of rules used to determine SNAP eligibility. Given the 

extensive income and asset information collected on L.A. FANS, we were able to more 

accurately define the eligible non-participant group. Based on the California rules for SNAP 

participation,24,25 for a household to be eligible to receive SNAP benefits it has to pass both the 

gross and net income determination tests.24 Gross income is defined as all income from any 

source including all earned and all unearned income; the maximum gross income allowed is 

130% of the FPL.24 The household’s net income must be less than 100% of the FPL and is 

calculated as follows:24,26 

 

                                                 
§The Food Stamp Program was renamed the Supplemental Nutrition Assistance Program (SNAP) in 2008. 
Therefore, in the L.A. FANS questionnaire respondents were asked if they received food stamps as opposed to 
SNAP benefits. In California, SNAP is called CalFresh but this change also occurred in 2008, after the L.A. FANS 
data collection took place.  
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Gross Income - 20% Earned income deduction - Standard deduction - Excess shelter deduction   

- Standard utility deduction - Dependent care deduction - Medical cost deduction = Net Income    

 

Based on the L.A. FANS data available, we were able to calculate the family’s gross 

income and a partial net income after applying the earned income deduction, the standard 

deduction, the excess shelter deduction, and the dependent care deduction; we were not able to 

apply the standard utility and medical costs deductions. The standard deduction applied was 

$134 for households of 1-3 persons, $143 for 4 persons, $167 for 5 persons, and $191 for 6 or 

more persons.24 If the household paid a shelter cost (i.e. rent or mortgage) in excess of 50% of 

the household’s income, after the earned income and standard deductions had been applied, we 

applied the maximum excess shelter deduction allowed ($458).24 The dependent care deduction 

refers to the costs for the care of a child or other dependent; we applied the maximum allowed of 

$200 for each child under 2 and $175 for each other dependent.24 In addition to passing the gross 

and net income determination tests to establish SNAP eligibility, a household cannot own assets 

worth more than $2,000; $3,000 if the household has an elder or disabled member.24 Assets, for 

the purpose of SNAP eligibility, include cash, money in checking or savings accounts, savings 

certificates, trust deeds, stocks, bonds, and personal property (buildings, land, recreational 

property).24 All these information was available for L.A. FANS participants, so we were able to 

account for asset ownership to determine eligibility. Currently, SNAP does not count the 

household’s home or vehicles as assets.24 However, before 2004 the ownership of vehicles was 

accounted for when determining eligibility and could not exceed a cost of $4,650. This 

restriction, therefore, was also imposed.25 
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We also included available information on the immigration status of the L.A. FANS adult 

respondent to determine eligibility. All adult participants who were either U.S. citizens, U.S. 

nationals, or otherwise legally living in the country were considered as potentially eligible 

depending on their income and asset determination tests.15,16 In theory undocumented immigrants 

could apply to SNAP benefits if they had children who were U.S. citizens (they would apply in 

representation of their children), but given that we only have information on the immigration 

status of the adult respondent, we were not able to take this into account. Lastly, in California 

people that are receiving Supplemental Security Income (SSI) benefits cannot get SNAP benefits 

since the value of the SNAP benefits is already included in their SSI benefits (called “cash 

out”).25 Therefore, those receiving SSI benefits were excluded from the eligible non-participant 

group. Our final analytical sample, then, was composed of n=410 SNAP participants and n=753 

eligible non-participants.  

 Several individual and neighborhood-level variables were assessed as potential predictors 

of SNAP participation. Individual-level variables included age, gender, race/ethnicity (non-

Hispanic White, non-Hispanic Black, Hispanic, and other), marital status (married, living with 

partner but not married, neither), family composition (adult[s] only, one adult + ≥1 child[ren], ≥1 

adult[s] + ≥1 child[ren]), educational attainment (less than high school, high school graduate or 

above), nativity status and years in the US (US born, foreign born with ≥10 years in the US, 

foreign born with <10 years in the US), preferred language (English, Spanish), annual earned 

income per family member, working status (currently working yes/no), current participation in 

the Temporary Assistance for Needy Families (TANF) program (yes/no), food insufficiency 

status, self-reported health status (excellent, very good, or good vs. fair or poor), if the 
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participant suffers from a chronic condition (yes/no), and if the participant suffers from a mental 

health issue (yes/no).  

Food insufficiency was assessed by a single question: “In the past 12 months, was there 

ever a time when anyone in your household didn't get enough to eat because there wasn't enough 

money for food?” with possible response options yes/no. This question was only asked to a 

subset of adults who were the primary respondents for L.A. FANS.22 A participant was classified 

as having a chronic condition if s/he responded in the affirmative to at least one of the following 

questions: “Has a doctor ever told you that you have 1) high blood pressure or hypertension?, 2) 

diabetes or high blood sugar?, 3) cancer or a malignant tumor, excluding skin cancer?, 4) chronic 

lung disease such as chronic bronchitis or emphysema?, 5) a heart attack?, 6) coronary heart 

disease, angina, congestive heart failure or other heart problems?, 7) arthritis or rheumatism?, 8) 

asthma?, or 9) permanent loss of memory or loss of mental ability?” A participant was classified 

as having a mental health issue if s/he responded to the affirmative to at least one of the 

following: “Has a doctor ever told you that you have 1) any emotional, nervous, or psychiatric 

problems? or 2) major depression?”  

Neighborhood-level variables included neighborhood cohesion and social ties. 

Neighborhood cohesion was assessed with the social cohesion and the reciprocated exchange 

scales.27,28 Neighborhood social cohesion refers to the willingness of neighbors to intervene for 

the good of the community.29 The social cohesion scale used is composed of the following five 

statements with possible response options strongly agree, agree, unsure, disagree, and strongly 

disagree: “this is a close-knit neighborhood,” “people around here are willing to help their 

neighbors,” “people in this neighborhood generally don't get along with each other,”  “people in 

this neighborhood do not share the same values,” and “people in this neighborhood can be 
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trusted.” Reverse coding was used when appropriate so a higher score reflected a greater social 

cohesion. Individual-level scores, ranging from 5 to 25, were aggregated at the census tract level 

and expressed as an average per census tract, i.e. all adults living in the same census tract would 

have the same score for social cohesion based on averaged aggregated individual responses 

(Chronbach’s alpha=0.69). Reciprocated exchange refers to the mutual exchange of information 

and assistance that may occur between community members.30 L.A. FANS included only part of 

the reciprocated exchange scale, including the questions “about how often do you and people in 

your neighborhood do favors for each other? For example, watch each other's children, help with 

shopping, lend gardening or house tools,” “when a neighbor is not at home, how often do you 

and other neighbors watch over their property?,” and “how often do you and other people in the 

neighborhood ask each other advice about personal things such as child rearing or job 

openings?” with response options often, sometimes, rarely, and never. Again, reverse coding was 

used when appropriate so a higher score reflected greater reciprocated exchange and individual-

level scores (ranging from 4 to 12) were aggregated at the census tract level (Chronbach’s 

alpha=0.70). Neighborhood social ties was measured with questions about neighborhood 

relationships, including: “about how many adults do you recognize or know by sight in this 

neighborhood—would you say you recognize no adults, a few, many or most?,” “in the past 30 

days, how many of your neighbors have you talked with for 10 minutes of more? Would you say 

none, 1 or 2, 3 to 5, or 6 or more?,” “how many of your relatives or in-laws live in your 

neighborhood? Would you say none, a few, many or most?,” and “how many of your friends live 

in your neighborhood? Would you say none, a few, many or most?” A higher score represented 

more neighborhood social ties and individual-level scores (range 4-16) were aggregated and 

averaged at the census tract level (Chronbach’s alpha=0.54).  
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2.2.3 Statistical analysis 

 We first conducted weighted bivariate analyses to assess the association between SNAP 

participation (yes/no – including only participants and eligible non-participants) and all our 

potential individual and neighborhood-level predictors using Rao-Scott chi-square tests 

(categorical variables) and bivariate logistic regressions (continuous variables). We also 

descriptively examined differences within the SNAP participating group by comparing the 

individual-level characteristics of constant vs. partial SNAP participants, based on duration of 

SNAP participation (in months). Constant participants were those who participated in SNAP for 

the full 2 years covered in the EHC or longer and partial participants were those who participated 

in SNAP for less than the 2 years covered in the EHC. Constant and partial SNAP participants 

were compared in terms of all the individual-level variables mentioned above using Rao-Scott 

chi-square tests (categorical variables) and bivariate logistic regressions (continuous variables). 

Second, we conducted two weighted multivariate logistic regression models with SNAP 

participation (yes/no) as the dependent variable and all independent variables found to be 

associated with SNAP participation in bivariate analyses. The difference between the two models 

was that one included food insufficiency and the other did not. As explained earlier, the food 

insufficiency question was asked only to a subset of participants; therefore, including it in the 

model reduced the sample size significantly and therefore we decided to run a model with and 

without it. Finally, we conducted a multilevel logistic regression model with a random intercept 

for census tracts including all individual-level variables found to be significant predictors of 

SNAP participation in the individual-level logistic regression model plus all neighborhood-level 

variables (social cohesion, reciprocated exchange, and social ties) and neighborhood poverty 

category (very poor, poor, or non-poor – variable used for the sample stratification). The 
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multilevel model was not adjusted (weighted) by survey design characteristics. We used SAS 

version 9.2 for all data analyses, with a p-value <0.05 denoting statistical significance. 

 

2.3 Results 

 Table 2-1 shows bivariate associations between SNAP participation and all individual 

and neighborhood-level predictors. SNAP participants were younger, less educated, more likely 

to be non-Hispanic Black, and less likely to be of an “other” race/ethnic category than eligible 

non-participants. Moreover, SNAP participants were more likely to cohabitate with their partners 

without being married, to live in a family with children, to be food insufficient, and to participate 

in TANF than eligible non-participants. Interestingly, SNAP participants had a higher annual 

earned income (excluding federal assistance income) per family member than eligible non-

participants, despite being less likely to be working. In addition, SNAP participants were more 

likely to rank their health as fair or poor and to report a mental health issue than their 

counterparts. In terms of neighborhood characteristics, eligible non-participants had higher levels 

of social cohesion, reciprocated exchange, and social ties than SNAP participants. 

 We found a few differences between constant vs. partial SNAP participants (Table 2-2). 

Partial participants were more likely to be non-Hispanic Black, whereas constant participants 

were more likely to be non-Hispanic White. Partial participants were more likely to have a high 

school education or above when compared to constant participants. The rate of TANF 

participation was doubled among constant participants vs. partial participants. Finally, the 

income per family member of partial participants was 3 times higher than that of constant 

participants. 
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Table 2-1: Characteristics of the L.A. FANS adult sample and bivariate associations 
between individual and neighborhood-level predictors and SNAP participation (weighted) 
 
 SNAP 

participant, %
Eligible non-
participant, %

p-value1 Total in 
sample  

Total n 410 753  3370 

INDIVIDUAL-LEVEL VARIABLES     

Age, years – mean (SE) 35.9 (1.1) 45.4 (1.3) <.0001 42.7 (0.5) 
Gender – female 62.0 55.2 0.2326 51.1 
Race/ethnicity 
   NH White 
   NH Black 
   Hispanic 
   Other 

 
34.0 
22.7 
41.5 
1.9 

 
32.3 
9.3 
46.2 
12.2 

<.0001  
36.5 
9.5 
39.8 
14.1 

Marital status 
   Married 
   Living with partner (not married) 
   Neither   

 
35.2 
20.7 
44.0 

 
48.1 
4.9 
46.9 

<.0001  
51.0 
7.1 
41.8 

Family composition 
   Adults only 
   One adult, ≥1 child(ren) 
   ≥1adult, ≥1 child(ren) 

 
0.8 
31.1 
68.1 

 
17.9 
29.3 
52.8 

<.0001  
11.8 
29.5 
58.7 

Educational attainment 
   Less than high school 
   High school or more 

 
46.4 
53.6 

 
33.6 
66.4 

0.0133  
24.9 
75.1 

Annual earned income per family 
member, $ – mean (SE) 

 
1932 (200) 

 
1352 (140) 

 
0.0155 

 

Currently working 35.0 48.6 0.0125 57.9 
Nativity and years in the US 
   US born 
   Foreign born, <10 years in US 
   Foreign born, ≥10 years in US 

 
60.7 
10.2 
29.1 

 
54.3 
7.9 
37.8 

0.1517  
56.3 
11.8 
31.9 

Language preference 
   English 
   Spanish 

 
72.6 
27.4 

 
73.4 
26.6 

0.8310  
76.4 
23.6 

Food insufficiency2 15.3 6.0 0.0063 4.5 
Participate in TANF 37.7 3.4 <.0001 3.5 
Self-reported health  
   Excellent, very good or good 
   Fair or poor 

 
67.7 
32.3 

 
78.1 
21.8 

0.0212  
82.6 
17.4 

Chronic health condition 40.7 39.5 0.8266 37.5 
Mental health issue 19.9 6.4 0.0002 8.0 

NEIGHBORHOOD-LEVEL VARIABLES Mean (SE) Mean (SE) p-value Mean (SE) 

Social cohesion  16.0 (0.1) 17.3 (0.1) <.0001 17.2 (0.04) 
Reciprocated exchange 7.9 (0.04) 8.0 (0.04) 0.0183 8.0 (0.02) 
Social ties  8.3 (0.03) 8.4 (0.03) 0.0103 8.3 (0.01) 
 
SNAP = Supplemental Nutrition Assistance Program; NH = Not Hispanic; TANF = Temporary Assistance 
for Needy Families 
1p-values obtained from weighted Rao-Scott chi-square tests and bivariate logistic regression  
2The food insufficiency question was asked only to a subsample of adults (n=310 of SNAP participants 
and n=545 of eligible non-participants; n=2525 for the whole sample) 
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Table 2-2: Characteristics of constant vs. partial SNAP participants1  
 
 Constant 

participant, %
Partial 

participant, %
p-value2 

Total n 276 199  
SNAP participation (months) – mean (SE) 81.5 (5.5) 7.8 (0.7)  
Age, years – mean (SE) 36.1 (1.5) 36.9 (1.3) 0.6793 
Gender – female 66.2 65.3 0.9046 
Race/ethnicity 
   NH White 
   NH Black 
   Hispanic 
   Other 

 
40.7 
16.1 
42.8 
0.4 

 
24.8 
25.6 
46.6 
3.1 

0.0493 

Marital status 
   Married 
   Living with partner (not married) 
   Single    

 
36.5 
18.9 
44.7 

 
35.2 
22.2 
42.6 

0.8797 

Family composition 
   Adults only 
   One adult, ≥1 child(ren) 
   ≥1adult, ≥1 child(ren) 

 
0.0 
32.6 
67.4 

 
2.5 
28.0 
69.6 

N.A.3 

Educational attainment 
   Less than high school 
   High school or more 

 
55.2 
44.8 

 
34.9 
65.1 

0.0063 

Annual earned income per family 
member, $ – mean (SE) 

1589 (254) 4735 (1220) 0.0069 

Currently working 32.8 43.6 0.1591 
Nativity and years in the US 
   US born 
   Foreign born, <10 years in US 
   Foreign born, ≥10 years in US 

 
58.6 
13.0 
28.4 

 
64.3 
9.1 
26.6 

0.5873 

Language preference 
   English 
   Spanish 

 
70.5 
29.5 

 
79.3 
20.7 

0.0999 

Food insufficiency4 17.5 17.8 0.9706 
Participate in TANF 44.2 22.9 0.0038 
Self-reported health  
   Excellent, very good or good 
   Fair or poor 

 
61.1 
38.9 

 
74.1 
25.9 

0.0723 

Chronic health condition 43.0 42.1 0.9119 
Mental health issue 22.7 17.5 0.4911 
 

SNAP = Supplemental Nutrition Assistance Program; NH = Not Hispanic; TANF = Temporary Assistance 
for Needy Families 
1constant SNAP participation was defined as having received SNAP benefits for the 2 years covered in 
the survey or longer and partial SNAP participation was defined as having received SNAP benefits for 
less than 2 years.  
2p-values obtained from weighted Rao-Scott chi-square tests and logistic regression  
3Because there is a zero in one of the cells, the Rao-Scott chi-square was not calculated. If “adults only” 
was removed as a category, the association between family composition and level of SNAP participation 
was not statistically significant.  
4The food insufficiency question was asked only to a subsample of adults (n=208 of constant participants 
and n=140 of partial participants) 
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Results of the multivariate logistic regression model with individual-level predictors are 

shown in Table 2-3. Most of the associations observed on bivariate analyses hold in the 

multivariate model. TANF participation was the best predictor of SNAP participation (OR=19, 

95%CI 7-53). Younger people were more likely to be SNAP participants and being of an “other” 

race/ethnic category was associated with decreased SNAP participation when compared to non-

Hispanic Whites. Those who lived with their partners without being married had 3 times the odds 

of participating in SNAP when compared to those who were married. Reporting a fair or poor 

health status as well as having a mental health issue were both associated with higher odds of 

SNAP participation. Adding food insufficiency to the model did not change these results. 

 

Table 2-3: Logistic regression models predicting SNAP participation – individual-level 
predictors only (weighted)  
 
 Model 1 (n=1035) Model 2 (n=835) 

OR (95% CI) OR (95% CI) 
Age 0.96 (0.93-0.99) 0.96 (0.94-0.99) 
Race/ethnicity (ref=NH White) 
   NH Black 
   Hispanic 
   Other 

 
2.62 (0.88-7.76) 
0.52 (0.24-1.14) 
0.13 (0.03-0.48) 

 
2.82 (0.91-8.72) 
0.58 (0.25-1.33) 
0.12 (0.03-0.51) 

Marital status (ref=married) 
   Living with partner (not married) 
   Single    

 
3.15 (1.34-7.43) 
0.62 (0.26-1.49) 

 
3.97 (1.56-10.13) 
0.65 (0.25-1.67) 

Family composition (ref=≥1adult, ≥1 child[ren]) 
   Adults only 
   One adult, ≥1 child(ren) 

 
0.22 (0.03-1.63) 
0.76 (0.31-1.85) 

 
0.23 (0.03-1.69) 
0.83 (0.33-2.10) 

Education level (ref=HS or more) 1.28 (0.62-2.65) 1.24 (0.58-2.66) 
Currently working (ref=no) 0.73 (0.42-1.29) 0.77 (0.41-1.44) 
Annual earned income per family member  1.00 (1.00-1.00) 1.00 (1.00-1.00) 
Participate in TANF (ref=no) 19.30 (7.02-53.07) 17.20 (6.22-47.54) 
Self-reported health (ref=excellent, very good, or 
good) 

2.24 (1.11-4.51) 2.43 (1.14-5.18) 

Mental health issue (ref=no) 3.02 (1.21-7.51) 3.43 (1.34-8.82) 
Food insufficiency (ref=no)  0.76 (0.22-2.60) 
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 All individual-level variables found to be predictive of SNAP participation in the one-

level logistic regression model remained significant in the multilevel model (Table 2-4). TANF 

participation remained the most significant predictor of SNAP participation: among those who 

participated in TANF, the odds of SNAP participation were 31 times that of non-TANF 

participants. In addition, neighborhood social cohesion was negatively associated with SNAP 

participation: a one-unit increase in the social cohesion score decreased the odds of participating 

in SNAP by half. Neither neighborhood poverty nor any of the other neighborhood level 

variables studied were associated with SNAP participation in the multilevel model. 

 

Table 2-4: Multilevel model predicting SNAP participation – individual and neighborhood-
level variables 
 
 OR p-value 
Age 0.96 <.0001 
Race/ethnicity (ref=NH White) 
   NH Black 
   Hispanic 
   Other 

 
0.62 
0.46 
0.38 

 
0.2278 
0.0161 
0.0712 

Marital status (ref=married) 
   Living with partner (not married) 
   Single    

 
2.03 
1.27 

 
0.0067 
0.1912 

Participate in TANF (ref=no) 31.17 <.0001 
Self-reported health (ref=excellent, very good, or good) 1.61 0.0120 
Mental health issue (ref=no) 1.77 0.0462 
Neighborhood poverty (ref=not poor) 
   Poor 
   Very poor 

 
1.57 
1.77 

 
0.2434 
0.1959 

Neighborhood social cohesion 0.55 <.0001 
Neighborhood reciprocated exchange 1.71 0.0629 
Neighborhood social ties 1.10 0.7692 
 
 

2.4 Discussion 

To our knowledge this is the first study to document individual as well as neighborhood-

level predictors of SNAP participation. In our study, participating in TANF was the single best 

predictor of SNAP participation. This is most likely because households who receive TANF 
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assistance become automatically or “categorically eligible” for SNAP benefits, avoiding going 

through income eligibility determination like everybody else.31 Other individual-level variables 

who remained predictors of SNAP participation in the multilevel analysis included age, 

race/ethnicity, and marital status. We found that younger people were more likely to participate 

in SNAP. Similarly, Kaiser found that women under 25 and those over 54 were less likely to 

participate in SNAP than women 25-54 years of age.6 People who cohabitated with their partners 

but were not married were also more likely to participate in SNAP when compared to people 

who were married. Past research shows that married couples are less likely to participate in 

SNAP;7 perhaps people who cohabitate but are not married do not pool financial resources like 

married couples do and therefore are in greater need for SNAP benefits. Hernandez and Ziol-

Guest conducted a longitudinal analyses of SNAP participation and found that cohabitation, 

when compared to marriage, was associated with both constant (participation in both waves of 

the study) or partial (participating in the second wave) SNAP participation.13 The authors suggest 

that this may be a reflection of the instability that may accompany cohabitation as well as the 

possibility that the pooled resources, if any, are not enough to avoid federal assistance.13 Finally, 

we found that Hispanics are less likely to participate in SNAP than non-Hispanic Whites. This 

finding has been consistently reported in past research6,32-34 and it is probably a reflection of the 

misconceptions surrounding eligibility for immigrants as well as language barriers.35 

When we descriptively compared partial vs. constant SNAP participants we found that 

constant participants were more likely to be non-Hispanic White, TANF participants, and less 

educated, and had lower incomes than those who were partial participants. The annual income of 

constant participants (adjusted for family size) was a third of that for partial participants. This 

reported income was the annual earned income (excluding federal assistance) on the year prior to 
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the survey and may be not reflective of the income received in the previous two years covered in 

the EHC. Therefore, it is possible that partial participants enrolled in SNAP only part of the 2 

years covered in the EHC because the rest of the time they became non-eligible.  

We found that those who reported having a fair or poor self-reported health (vs. excellent, 

very good, or good) and those who reported having a mental health issue (vs. those who did not) 

had higher odds of SNAP participation.  Kaiser studied a representative sample of Californian 

women and also found that SNAP participants reported poorer mental and physical health as well 

as worse psychosocial factors when compared to their counterparts.6 A negative association 

between self-reported health and SNAP participation has also been found among a sample of 

low-income people in Tennessee.36 Similarly, Purtell and colleagues studied a nationally 

representative sample of low-income families and found that families in which parents reported 

fair or poor health as well as depressive symptoms were more likely to participate in SNAP, 

whereas child health was not predictive of SNAP participation.12 Heflin and Ziliak37 studied the 

association between food insufficiency, SNAP participation, and mental health among a 

nationally representative sample and found that SNAP participation and mental health were 

negatively associated. Their findings further suggest that, among those who are food insufficient, 

those who receive higher SNAP benefits have greater emotional distress than those who receive 

lower benefits.37 Given the cross-sectional nature of the present study we are not able to 

determine the direction of the negative association between SNAP participation and physical and 

mental health. It is possible that people with poor physical or mental health have higher expenses 

associated with such conditions and, because of this higher need, are more likely to participate in 

SNAP. On the other hand, participating in SNAP could produce mental distress associated with 

the feeling of dependency.12  
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Finally, we found that neighborhood social cohesion was negatively associated with 

SNAP participation. To our knowledge we are the first ones to study the relationship between 

SNAP participation and social cohesion. However, past research has explored similar concepts 

including the role that social capital may play in reducing food insecurity.14,16-18 An increased 

social capital seems to be protective of food insecurity,14 possibly since having more and better 

relationships with family/friends/neighbors can translate into direct help in times of need. 

Similarly, having good relationships with one’s neighbors could translate into a decreased 

likelihood of participation in SNAP since one could, for example, borrow money or food or 

catch a ride to a cheaper supermarket and, in this way, reduce the need of receiving formal 

government assistance. There is also anecdotic evidence reporting food insecure families 

organizing neighborhood play-dates for their children to eat lunch at their neighbors (Gail 

Harrison, personal communication, November 2012). The other two neighborhood variables that 

we included in the model, reciprocated exchange and social ties, were not significantly 

associated with SNAP participation. This is interesting since both of these scales seem to 

measure more directly the effects of active neighborhood exchanges (reciprocated exchange) and 

the extent by which people in the sample were close to their neighbors or if they had friends and 

family living close by (social ties). Perhaps a different understudied dimension of social cohesion 

is responsible for the negative association observed with SNAP participation.  

This study has several strengths and limitations. Given the breadth of information 

collected on L.A. FANS we were able to more accurately assess SNAP eligibility and thus get 

closer to the true eligible non-participant group to use as a control. In addition, we had access to 

duration of SNAP participation in the 2 years prior to the survey, which allowed us to make 

comparisons within the SNAP participant group. The availability of neighborhood-level scales 
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allowed us to include both individual and neighborhood-level variables in a multilevel model for 

a more complete assessment of SNAP participation predictors. Also, the fact that this study 

focused on LA County only reduced the chance that differences seen between the SNAP 

participant and the eligible non-participant groups were due to differences in the determination 

of eligibility and generosity of benefits observed in different states. Of course, having data only 

on LA County reduces the generalizability of our findings. Moreover, this is a cross-sectional 

study so we cannot be certain of the direction of the associations observed. All indicators used 

were self-reports and therefore subject to bias.    

In sum, age, race/ethnicity, and marital status were all individual-level predictors of 

SNAP participation. Outreach efforts to increase SNAP participation should focus on eligible 

older people, as well as on Hispanics and married couples since these groups are the least likely 

to participate in SNAP. Poor physical and mental health were both associated with SNAP 

participation. More research is needed to determine if poor health status drive people to 

participate in SNAP or if SNAP participation is somehow detrimental to one’s health. If the latter 

is found to be true, efforts should be made to decrease the stigma associated with SNAP 

participation since it is likely that this affects participants’ mental health.  Neighborhood social 

cohesion was negatively associated with SNAP participation. Future research should focus on 

studying the mechanisms by which increased social cohesion negatively impacts SNAP 

participation.  
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CHAPTER 3: The relationship between obesity and participation in the Supplemental 

Nutrition Assistance Program (SNAP): mediating and moderating factors 

 

3.1 Introduction 

Obesity is the number one public health issue in the United States: in 2009-2010, 36% of 

adults and 17% of children and adolescents were found to be obese.1 Obesity not only increases 

the risk of developing chronic diseases like cardiovascular disease and diabetes,2-4 but it is also 

very costly. The direct medical costs associated with treating obesity and its associated diseases 

are estimated to be $190 billion annually.5  

Research has shown that participating in the Supplemental Nutrition Assistance Program 

(SNAP, formerly known as the Food Stamp program) is associated with obesity, particularly 

among women.6-12 The relationship between SNAP participation and obesity among men and 

children is still contentious, with studies showing conflicting results.12-19  SNAP serves 45 

million people monthly or 14% of all Americans.20 Given the high costs associated with obesity 

and the high volume of people reached by the SNAP program, it is crucial to understand if SNAP 

is inadvertently increasing obesity risk among its participants and, if so, what are the 

mechanisms in place. Even if SNAP does not increase obesity risk but through some yet- 

unexplained mechanism SNAP participants have higher obesity rates than eligible non-

participants, encouraging and incentivizing healthy eating patterns for those who participate in 

SNAP should be prioritized.10,21,22 

To date three hypotheses have been suggested to attempt to explain how SNAP 

participation could contribute to weight gain and therefore obesity. SNAP seems to encourage 

participants to spend more money on food than they otherwise would; a $1 increase in SNAP 
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benefits leads to an increased food expenditure of $0.17 to $0.47 (versus $0.05 to $0.13 if 

participants would receive cash instead of SNAP benefits).17,23,24 The effect of this extra food 

expenditure on obesity depends on how food consumption patterns change.6,25 Do participants 

simply buy more food, which may be of inferior quality? Or do they buy the same amount of 

food or less but of higher quality? Do SNAP force participants to eat more at home versus away 

from home, and therefore consume fewer calories? Depending on the different eating patterns 

driven by SNAP participation, SNAP benefits could be positively or negatively associated with 

obesity.17,25 One option is that participation in SNAP could result in an over-consumption of 

cheap, energy-dense foods, which over time may lead to obesity.6 Research shows that SNAP 

participants consume more energy24 and more meat, added sugar and fats26 than eligible non-

participants, despite being less likely to eat out.27,28    

Another hypothesis states that receiving SNAP benefits once a month leads to a period of 

binge eating followed by a period of food restriction once the SNAP benefits have ran out (called 

the “food stamp cycle”); this could presumably lead to obesity.7,17 Two studies partially justify 

this theory: Wilde and Ranney29 show a differential consumption of energy among SNAP 

participants throughout the month, with mean energy intake dropping significantly towards the 

end of the month for infrequent shoppers only (those who take one big shopping trip per month; 

42% of SNAP participants). Similarly, Shapiro30 showed that SNAP participants’ estimated 

energy intake declines by 10-15% over the course of the month.  

A third theory argues that SNAP participation may affect mental health, which in turn 

can lead to obesity due to disrupted eating patterns or reduced physical activity.8 Specifically, the 

stress of needing SNAP benefits, the feeling of dependence on the government and not being 

able to independently support one’s family may detrimentally impact mental health.31,32 Whereas 
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research has shown that SNAP participation is associated with poorer mental health among the 

food insufficient,32 others have found SNAP participation to be protective of depression among 

food insecure elderly.33 The association between poor mental health (mostly measured as 

depression or chronic stress) and obesity is more clearly established,34 although the directionality 

of the association is still contentious.35,36  

In addition, some factors may moderate the association between SNAP participation and 

obesity. For example, the food environment may modify the association between SNAP 

participation and obesity given that the use of the SNAP benefits is dependent on the availability 

of stores or restaurants accepting such benefits.  Rose and Richards37 conducted a study among a 

representative sample of SNAP participants and found that easy access to a supermarket was 

associated with increased household consumption of fruits; additionally, the distance from the 

home to the food store was inversely associate with household fruit consumption (the same 

associations were seen for vegetables but were not significant). Han et al.38 found that a higher 

number of supermarkets and grocery stores in one’s zip code was associated with decreased BMI 

among SNAP participants, compared to non-participants, and the results were significant for 

both women and men.  

To date, the evidence supporting the hypotheses that attempt to explain the association 

between SNAP participation and obesity is scarce, with only a few studies empirically testing 

them.  Therefore, the objectives of this study were to 1) determine if SNAP participation is 

associated with obesity among adults from a representative sample of households in Los Angeles 

County, 2) determine if the association between SNAP participation and obesity, if any, is 

mediated by mental health (Figure 3-1a), and 3) determine if the association between SNAP 

participation and obesity, if any, is moderated by the neighborhood food environment (Figure 3-
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1b). We were not able to test the other two hypotheses related with SNAP participation and 

obesity (increased consumption of energy-dense foods and the food stamp cycle) given that our 

data source did not collect food consumption data.  

 
Figure 3-1: Mental health and the neighborhood food environment as a possible mediator 
and moderator of the relationship between SNAP participation and obesity, respectively 
 
       3-1a. Mental health as a mediator between SNAP participation and obesity               3-1b. The neighborhood food environment as a moderator between SNAP            participation and obesity 
 

 

3.2 Methodology 

3.2.1 Data sources 

 This study is based on data from the Los Angeles Family and Neighborhood Survey 

(L.A. FANS), wave 1. L.A. FANS was designed to study “the effects of families and 

SNAP participation Mental health Obesity 

SNAP participation Obesity 
Food environment 
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neighborhoods on children’s development and well-being; the effects of welfare reform at the 

neighborhood level; and the process of residential mobility and neighborhood change.”39,40 For 

data collection, census tracts in Los Angeles were divided into three strata (very poor, poor, and 

not poor) based on the percent of people in the tract living in poverty.40 Sixty five census tracts 

were then randomly selected from each strata, 20 from the poor and very poor strata and 25 from 

the non-poor stratum, and approximately 50 households were randomly selected from each 

tract.40 Households with children were oversampled to represent 70% of the sample (compared to 

35% if no oversampling would have taken place).40 For this study, we focused on the adult 

sample (n=3370) but used the subpopulation of SNAP participants and eligible non-participants 

for most analyses (n=1176). L.A. FANS questionnaires were delivered through computer 

assisted personal interview (CAPI) both in English and Spanish between April 2000 and January 

2002.40 In addition to the Adult Questionnaire, we utilized data from the Event History Calendar 

(EHC), which collected information for the two years prior to the interview date on spells of 

SNAP and other program participation, employment, unemployment, and health insurance.40 

The neighborhood food environment dataset used was based on the National 

Establishment Time-Series (NETS) Database, purchased from Walls & Associates.41,42 NETS 

uses Dun and Bradstreet (D&B) archival establishment data to create a dynamic, time-series 

dataset including all establishments in the U.S. from 1990 to present.41 Relevant information 

extracted from NETS included industry classification (based on the establishments’ primary 

Standard Industry Classification (SIC) code), and years in which business was active. Standard 

Industry Classification (SIC) is a system used by the U.S. government to classify industries by a 

4-digit code with the purpose of identifying their primary business. Based on these SIC codes, 

we obtained counts per census tract for the following food establishments: fast food restaurants 
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(chain and independent, including pizza restaurants), chain convenience stores, and liquor stores. 

We then summed these counts to create a count of unhealthy food outlets and then estimated the 

density of unhealthy food outlets (count per square mile) for each census tract where L.A. FANS 

respondents lived. We merged this food environment dataset with the L.A. FANS data by census 

tract and year in which the L.A. FANS survey was conducted (2000, 2001, or 2002) to reflect the 

neighborhood food environment of respondents at the time of the survey.  

 

3.2.2 Data management  

Our dependent variable (DV) was BMI, which was calculated from self-reported weights 

and heights. A recent study has found these self-reported weights and heights to be valid (Anne 

Pebley, personal communication, October 2012). Following standard definitions, overweight was 

defined as having a BMI between 25.0-29.9 Kg/m2 and obesity as having a BMI ≥30 Kg/m2. Our 

main independent variable (IV) of interest was SNAP participation,** which we operationalized 

as number of months receiving SNAP benefits based on answers from the EHC regarding spells 

of SNAP participation. Even though the EHC covered the 2 years prior to the survey, there were 

some people who had been participating in SNAP for longer than 2 years. Most analyses were 

restricted to people eligible to the SNAP program, so those with zero months of SNAP 

participation were only eligible non-participants. SNAP eligibility was assessed following 

California rules for SNAP participation; people considered eligible had to pass the gross and net 

income determination tests (<130% and <100% of the Federal Poverty Level (FPL), 

respectively) and not exceed the maximum value of assets allowed ($3000 and $2000 for 

                                                 
**The Food Stamp Program was renamed the Supplemental Nutrition Assistance Program (SNAP) in 2008. 
Therefore, in the L.A. FANS questionnaire respondents were asked if they received food stamps as opposed to 
SNAP benefits. In California, SNAP is called CalFresh but this change also occurred in 2008, after the L.A. FANS 
data collection took place.  
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households with and without seniors or disabled members, respectively).43,44 Assets, for the 

purpose of SNAP eligibility, include cash, money in checking or savings accounts as well as 

savings certificates, stocks, bonds, and buildings or land other than one’s home.43 In addition, 

only those who were either U.S. citizens, nationals or otherwise documented immigrants were 

considered eligible if they qualified based on income and assets. Lastly, in California people that 

are receiving Supplemental Security Income (SSI) do not get SNAP benefits since the value of 

the SNAP benefits is added as cash to their SSI income.44 SNAP eligibility was not assessed for 

SNAP participants since they were assumed eligible. 

Mental health was our potential mediating variable. A respondent was classified as 

having a mental health issue if s/he responded yes to at least one of the following questions: 

“Has a doctor ever told you that you have 1) any emotional, nervous, or psychiatric problems? or 

2) major depression?” Mental health, then, was a dichotomous variable with possible response 

options yes or no. Our moderator variable, neighborhood food environment, was operationalized 

as density of unhealthy food outlets in the census tract where the respondent lived in the year of 

the survey. Other demographic variables assessed included gender, race/ethnicity (non-Hispanic 

White, non-Hispanic Black, Hispanic, or other), marital status (married, living with a partner but 

not married, neither), family composition (adult[s] only, one adult + ≥1 child[ren], ≥1 adult[s] + 

≥1 child[ren]), educational attainment (less than high school, high school graduate or above), 

nativity status and years in the US (US born, foreign born with ≥10 years in the US, foreign born 

with <10 years in the US), preferred language (English, Spanish),working status (currently 

working yes/no), annual income per family member, and food insufficiency (assessed by the 

single question “In the past 12 months, was there ever a time when anyone in your household 

didn't get enough to eat because there wasn't enough money for food?” with response options 
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yes/no). Information on food insufficiency was available only for a sub-sample of adults in L.A. 

FANS.  

 

3.2.3 Statistical analyses 

As a first step we ran weighted descriptive statistics to characterize the sample. Then we 

conducted weighted bivariate analyses to identify which characteristics of the sample were 

associated with obesity. Significance was assessed using Rao-Scott chi-square tests (categorical 

variables) and bivariate logistic regressions (continuous variables). We also conducted weighted 

bivariate analyses (i.e. regressions) to assess the unadjusted association between BMI (DV), 

months of SNAP participation (IV), mental health (mediator), and density of unhealthy food 

outlets (moderator).  Finally, we carried out mediation and moderation analyses as explained 

below. We included food insufficiency in both models (mediation and moderation) with no 

change in results so we removed it to retain the largest possible sample size. In addition, given 

our small sample size we did not stratify our analyses by gender. We used SAS version 9.2 for 

all data analyses, with a p-value <0.05 denoting statistical significance. 

 

3.2.4 Mediation analyses 

We are set to investigate if mental health acts as a mediator in the relationship between 

SNAP participation and obesity. A mediator variable is one that explains or partially explains the 

association between the DV and the IV; in other words, the mediator clarifies how the IV affects 

the DV.45 In this particular model we are testing if SNAP participation leads to poorer mental 

health31,32 and if poorer mental health in turn leads to obesity.34 There are, of course, alternative 

explanations for the associations between SNAP participation, mental health, and obesity. 
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Having a mental health issue may impair one’s ability to work, which may lead to SNAP 

participation. Also, applying for SNAP is a laborious effort; limited office hours, transportation 

difficulties as well as a lack of child care assistance may lead to SNAP participation causing 

stress.32 Obesity could lead to SNAP participation either through obesity’s negative impact on 

earnings and marriage prospects8 or because people who are obese may have larger appetites and 

therefore may be more likely to apply to SNAP.17 However, in this study we are focusing on 

testing the hypothesis depicted in Figure 3-1a. 

The operationalization of our mediation analysis is shown in Figure 3-2. The coefficient c 

in the first equation gives the total effect of months of SNAP participation on BMI, whereas c’ in 

equation 3 gives the direct effect of months of SNAP participation on BMI, net of the effect of 

mental health.45 For mediation to occur, two criteria must be fulfilled: 1) the IV (months of 

SNAP participation) must significantly impact the mediator (mental health), estimated by a in 

equation 2, and 2) the mediator (mental health) must significantly affect the DV (BMI), 

estimated by b in equation 3.45 The indirect or mediated effect then is estimated by calculating 

a*b or c-c’, which are equivalent in models where the DV, IV, and mediator are all continuous 

(which is not our case).45 In our analysis, the indirect effect would be interpreted as the expected 

change in BMI operating through mental health for every extra month of SNAP participation.45  

Mediation analyses were carried out as suggested by Iacobucci,46 who adapts the classical 

mediation tests proposed by Baron & Kenny47 to account for a categorical mediator. First, we 

fitted equation 1 (Figure 3-2) with an ordinary least squares (OLS) regression to produce c. 

Second, we fitted equation 2 with a logistic regression since our mediator (mental health) is a 

dichotomous variable; from this logistic regression we obtained a and the standard error of a 

(SEa). Last, we fitted equation 3 with an OLS regression and obtained c’, b, and the standard 
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error of b (SEb). These three equations were adjusted to account for the stratified cluster 

sampling design by using sample weights and a strata variable; gender, race/ethnicity, marital 

status, working status, and annual income per family member were included as control variables. 

Using the estimated parameters and standard errors, we then calculated Za = a/SEa and Zb = 

b/SEb, their product Za*Zb, and their collected standard error √Za
2 + Zb

2 + 1. Finally we 

calculated Zmediation= Za*Zb /√Za
2 + Zb

2 + 1 and compared it to the normal Z distribution to 

estimate significance (i.e. if Zmediation > |1.96| then the test is significant at α=0.05).46       

 

Figure 3-2: Operationalization of mediation analyses between SNAP participation, BMI, 
and mental health 
 
 
 
 
 
 
 (1) BMI = k1 + c (months of SNAP participation)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (2) Mental health = k2 + a (months of SNAP participation) (3) BMI = k3 + c’(months of SNAP participation) + b (mental health)  
 
Source: Adapted from Aneshensel45 

Months of SNAP participation BMI c 

Months of SNAP participation BMI c’

Mental health ba 
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3.2.5 Moderation analyses 

We also wanted to investigate if the neighborhood food environment moderates the 

association between SNAP participation and obesity since the use of SNAP benefits is 

conditional on the availability of food establishments (stores and/or restaurants) accepting these 

benefits.48 We propose that the density of unhealthy food outlets in one’s neighborhood modifies 

the association between months of SNAP participation and BMI (Figure 3-3). As seen in the 

example in Figure 3-3, we hypothesize that if one’s neighborhood has a high density of 

unhealthy food outlets, the association between months of SNAP participation and BMI would 

be positive and significant (blue line), whereas if one’s neighborhood has a low density of 

unhealthy food outlets, the association between months of SNAP participation and BMI would 

still be positive but no longer significant (green line).  

 To test for this moderation, we followed the following steps:45  

1) We top-coded months of SNAP participation at 120 months, which is the maximum value 

of SNAP participation for 95% of the sample. 

2) We mean-centered the IV (months of SNAP participation - mean of months of SNAP 

participation) and the moderator (density of unhealthy food outlets - mean density of 

unhealthy food outlets). Centering is used to reduce multicollinearity between the 

interaction term (see next step) and the components of the interaction term and for ease in 

interpretation.  

3) We calculated the product interaction between the mean-centered IV and moderator. 

4) Given that the density of unhealthy food outlets is a neighborhood (i.e. census tract) level 

variable, we ran a multilevel model where individuals are nested in census tracts with 

BMI as our DV, months of SNAP participation as our IV, and density of unhealthy food 
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outlets and the product interaction term to assess moderation, while adjusting for gender, 

race/ethnicity, marital status, working status, annual income per family member, and 

neighborhood poverty category (strata variable – very poor, poor, non-poor). A 

statistically significant interaction term would indicate that density of unhealthy food 

outlets is a moderator.  

 

Figure 3-3: Example of moderation analyses between SNAP participation, BMI, and the 
neighborhood food environment 
 
                    BMI = a + b1 (months of SNAP participation)” + b2 (density of unhealthy food outlets)” + b3               (months of SNAP participation x density of unhealthy food outlets) 
 ” denotes that variable is mean-centered 
 
 
Source: Adapted from Aneshensel45 
 

 

BMI 

No. months of SNAP participation

Mean density of unhealthy food outlets
+ 1 SD density of unhealthy food outlets

- 1 SD density of unhealthy food outlets
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3.3 Results 

 Table 3-1 shows the characteristics of the sample, as well as the prevalence of obesity by 

each group characteristic. There was an even distribution of men to women; the major 

race/ethnic groups represented were Hispanic (40%) and non-Hispanic White (37%). About half 

the sample was married, U.S. born, currently working, and either overweight (38%) or obese 

(17%). Two third of the sample had a high school education or above and preferred to speak 

English. The prevalence of food insufficiency in the sample was very low (4.5%). In bivariate 

analyses, obesity was associated with SNAP participation, with 30% of SNAP participants being 

obese, compared to ~16% of eligible non-participants and those non-eligible. Obesity was also 

associated with mental health, with 27% of those reporting having a mental health issue being 

obese vs. 17% of those not reporting mental health issues. Gender, race/ethnicity, working status, 

and income were also associated with obesity in bivariate analyses. 

 We also conducted bivariate associations between our DV, IV, mediator, and moderator 

variables among our sub-sample of SNAP participants and eligible non-participants (data not 

shown). BMI was significantly and positively associated with number of months participating in 

SNAP (weighted linear regression; B=0.28, SE=0.01, p-value<.0001) and density of unhealthy 

food outlets (weighted linear regression; B=2.83, SE=0.12, p-value<.0001). BMI was also 

positively but not significantly associated with mental health (weighted logistic regression; 

B=0.07, SE=0.06). Number of months of SNAP participation was significantly and positively 

associated with mental health (weighted logistic regression; B=0.01, SE=0.003, p-value<.01) and 

density of unhealthy food outlets (weighted linear regression; B=1.09, SE=0.13, p-value<.0001).   
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Table 3-1: Characteristics of the sample and prevalence of obesity by demographic 
characteristics (n=3370) 
 
 % % obese p-value1 
Age, years – mean (SE) 42.7 (0.5) 44.2 (1.2)  
Gender  
   Male 
   Female 

 
49.9 
51.1 

 
13.4 
21.4 

0.0005 

Race/ethnicity 
   NH White 
   NH Black 
   Hispanic 
   Other 

 
36.5 
9.5 
39.8 
14.1 

 
14.6 
22.6 
20.9 
12.5 

0.0419 

Marital status 
   Married 
   Living with partner (not married) 
   Neither   

 
51.0 
7.1 
41.8 

 
19.1 
17.7 
15.3 

0.2040 

Family composition 
   Adults only 
   One adult, ≥1 child(ren) 
   ≥1adult, ≥1 child(ren) 

 
11.8 
29.5 
58.7 

 
13.5 
18.4 
17.7 

0.4799 

Educational attainment 
   Less than high school 
   High school or more 

 
24.9 
75.1 

 
16.7 
19.6 

0.2075 

Annual earned income per family 
member, $ – mean (SE) 

16,459 
(820) 

12,020 
(1244)2 

0.0096 

Currently working 
   Yes 
   No 

 
57.9 
42.1 

 
14.9 
20.9 

0.0082 

Nativity and years in the US 
   US born 
   Foreign born, ≥10 years in US    
   Foreign born, <10 years in US 

 
56.3 
31.9 
11.8 

 
17.6 
17.8 
15.1 

0.7451 

Language preference 
   English 
   Spanish 

 
76.4 
23.6 

 
16.4 
20.7 

0.0574 

Food insufficiency3 

   Yes 
   No 

 
4.5 
95.5 

 
14.0 
16.6 

0.6115 

Mental health issue 
   Yes 
   No 

 
8.0 
92.0 

 
27.2 
16.6 

0.0105 

SNAP status 
   Not eligible/non-participant 
   SNAP eligible non-participant 
   SNAP participant 

 
70.0 
22.9 
7.1 

 
15.5 
16.5 
31.8 

0.0014 

Weight status 
   Underweight 
   Normal weight 
   Overweight 
   Obese 

 
0.4 
44.4 
37.8 
17.3 

 
N/A 

 

1p-values obtained from weighted Rao-Scott chi-square tests and bivariate logistic regression  
2The annual earned income per family member for non-obese individuals is $17,658 (SD=1010) 
3The food insufficiency question was asked only to a subsample of adults (n=2525) 
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 Results of the mediation and moderation analyses are shown in Table 3-2 and Table 3-3, 

respectively. Mental health was found to partially and significantly mediate the association 

between SNAP participation and BMI. The total effect of SNAP participation on BMI (c in 

equation 1, Figure 3-2) was 0.020, meaning that for every extra month of SNAP participation 

BMI increased by 0.02 units, after adjusting for gender, race/ethnicity, marital status, working 

status, and annual income per family member. This is a small but statistically significant effect. 

The direct effect of SNAP participation on BMI (c’ in equation 3, Figure 3-2) was 0.016: every 

additional month of SNAP participation was associated with a 0.016 unit increase in BMI, net of 

the effect of mental health. The Zmediation value was 2.02 indicating that the mediation analysis is 

significant.  

 
Table 3-2: Results of the mediation analysis between BMI (dependent variable), months of 
SNAP participation (independent variable), and mental health (mediator; n=1776) 
 
 Estimate SE p-value
c1  0.0198 0.0059 0.0008 
c’2  0.0164 0.0061 0.0073 
a3 0.0103 0.0033 0.0022 
b2 2.4921 0.8892 0.0051 
Za

4 3.0838   
Zb

5 2.8027   
Za*Zb 8.6431 4.2855  
Zmediation

6 2.0168  <0.05 
 
1Obtained from the equation BMI = k1 + c (months of SNAP participation) – OLS regression  
2Obtained from the equation: BMI = k2 + c’ (months of SNAP participation) + b (mental health) – OLS 
regression  
3Obtained from the equation: Mental health = k3 + a (months of SNAP participation) – logistic regression 
1,2,3All these regressions were adjusted for gender, race/ethnicity, marital status, working status, and 
annual income per family member 
4Za=a/SEa; see Iacobucci46 
5Zb=b/SEb; see Iacobucci46 
6Zmediation= Za*Zb /√Za

2 + Zb
2 + 1. If Zmediation is >|1.96|, the mediation effects are significant at α=0.05; see 

Iacobucci46 
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In turn, we found that the neighborhood density of unhealthy food outlets was not a 

significant moderator in the relationship between BMI and months of SNAP participation. 

Similar to what was found in the mediation analysis, every additional month of SNAP 

participation was associated with an increase of BMI of 0.012 units, after adjusting for mental 

health, gender, race/ethnicity, marital status, working status, annual income per family member, 

neighborhood poverty category, and density of unhealthy food outlets (given that the interaction 

term was not significant, we use the base model for parsimony reasons). Again, this is a small 

effect that translates into an increase in BMI of 0.14 units for each additional year of 

participation in SNAP. 

 

Table 3-3: Results of the multilevel moderation analyses between BMI (dependent 
variable), months of SNAP participation (independent variable), and neighborhood density 
of unhealthy food outlets (moderator; n=748) 
 
 Base model Moderation model  

B p-value B p-value 
Months in SNAP  0.0119 0.0113 0.0107 0.0239 
Mental health 2.0119 0.0001 2.0222 0.0001 
Gender (ref=male) 0.3226 0.4074 0.3157 0.4173 
Race/ethnicity (ref=NH White) 
   NH Black 
   Hispanic 
   Other 

 
2.2459 
2.3474 
0.4483 

 
0.0020 
<.0001 
0.6395 

 
2.3033 
2.3708 
0.5252 

 
0.0015 
<.0001 
0.5833 

Marital status (ref=married) 
   Cohabitating, not married 
   Neither 

 
1.1244 
0.6537 

 
0.0022 
0.2026 

 
1.1437 
0.6844 

 
0.0018 
0.1819 

Working status (ref=no) 0.5096 0.1546 0.5042 0.1586 
Annual income per family member -0.0002 0.0297 -0.0002 0.0278 
Neighborhood poverty category (ref=not poor) 
   Poor 
   Very poor 

 
0.2114 
0.0932 

 
0.6871 
0.8619 

 
0.2915 
0.1321 

 
0.5773 
0.8039 

Density unhealthy food outlets 0.0077 0.8104 -0.0109 0.7454 
Months in SNAP* Density unhealthy food outlets   0.0010 0.1092 
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3.4 Discussion 

 In this study based in Los Angeles County we found that SNAP participation was 

associated with obesity, with SNAP participants having doubled the rates of obesity (32%) when 

compared to those who are eligible non-participants or non-eligible (16%). Results from our 

mediation analysis showed that an additional year of SNAP participation was associated with an 

increase in BMI of 0.19 kg/m2, after adjusting for mental health, gender, race/ethnicity, marital 

status, working status, and income per family member. Our moderation analysis, which further 

accounted for neighborhood factors including poverty and density of unhealthy food outlets, 

showed that an additional year of SNAP participation was associated with an increase in BMI of 

0.14 kg/m2. In other words, SNAP participation seems to be a minor but significant predictor of 

BMI.   

 Multiple studies have now shown that SNAP participation is associated with increased 

obesity risk.6-12,17 Most of these studies have found this association to be true only for women6-11 

and only some also for men.10,12,19 Given our small sample size, we were not able to stratify our 

analyses by gender; however, gender was not a significant predictor of BMI in either of our 

models. Of course we cannot be certain that our results do not vary by gender; the association 

between SNAP participation and BMI may be opposite (positive vs. negative) for women and 

men, and therefore when combined could appear non-existent.  

 We also found that mental health partially and significantly mediated the relationship 

between SNAP participation and BMI. Although researchers have proposed this theory before,6,8 

to our knowledge nobody has empirically tested it. For this study, we used a doctor’s diagnosis 

of major depression and/or any emotional, nervous, or psychiatric problem as a measure of 

mental health. This measure does not adequately account for all possible mental health issues 
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and does not measure chronic stress, which has been more clearly linked to obesity.34 A doctor’s 

diagnosis of depression or other psychiatric problem may be an indicator of severity, so we 

cannot be certain than including less severe mental health conditions as well as stress indicators 

would lead to the same conclusion. Still, this is the first empirical evidence that mental health is 

a possible pathway linking SNAP participation and obesity.  

 We did not have adequate data to test the other two hypothesis connecting SNAP 

participation and obesity, which are both based on dietary factors (increased consumption of 

energy-dense foods and the “food stamp cycle”). These two hypotheses have been tested before 

and there is evidence that they too play a part in linking SNAP participation and obesity.24,26,29,30 

Not including them in our model could explain why we only found a partial mediation effect for 

mental health; none of these hypotheses are mutually exclusive and they could all operate at the 

same time. Future studies should attempt to test the effect of these factors (dietary patterns and 

mental health) simultaneously.  

      We found that the density of unhealthy food outlets in respondents’ neighborhoods did 

not moderate the association between SNAP participation and BMI. We had hypothesized that 

being exposed to a higher density of unhealthy food establishments may lead to a stronger 

relationship between SNAP participation and obesity since respondents would have a higher 

chance of using their SNAP benefits in such outlets. This, however, is not necessarily true. Not 

all food establishments (restaurants and stores) are SNAP certified, so their presence in one’s 

census tract is not equivalent to usage by SNAP beneficiaries. Moreover, we did not have the 

actual addresses of L.A. FANS respondents and, therefore, were not able to estimate the distance 

of respondents’ homes to these food establishments. It is possible for SNAP participants to go 

outside their census tracts for SNAP purchases, especially if such unhealthy food outlets do not 
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accept SNAP benefits. In fact research shows that SNAP participants often carpool to farther but 

cheaper stores and sometimes visit multiple different stores throughout the month to get better 

deals.49-51 

Opposite to our findings, Han et al.38 found that a higher number of supermarkets and 

grocery stores in one’s zip code reduced the strength of the association between SNAP 

participation and BMI. We used food environment indicators in the respondents’ census tract, 

which is a smaller geography than zip codes and therefore may better reflect neighborhood 

availability. In addition, research shows that the price of both healthy38 and unhealthy foods52 

may moderate the association between SNAP participation and obesity. Zhang et al.52 found that 

higher prices of unhealthy foods (i.e. meats, potatoes, fast foods, and sodas) attenuates the 

association between SNAP participation and obesity (since SNAP participants would be less 

likely to purchase such expensive foods), whereas Han et al.38 found that lowering the price of 

fruits and vegetables would have the same attenuating effect.  Food price, store location, and 

transportation options are all likely to interact in SNAP participants’ decisions of where to make 

food purchases.  

 This study has multiple strengths and limitations. To our knowledge, this is the first study 

to empirically test the hypothesis that mental health may mediate the association between SNAP 

participation and obesity. In addition, given the extensive amount of income-related information 

collected on L.A. FANS we were able to more accurately assess SNAP eligibility, getting one 

step closer to the true eligible non-participant group to use as a control. Moreover, we had 

information on length of SNAP participation, which allowed us to quantitatively analyze the 

impact of duration of SNAP participation on BMI. The availability of the food environment data 

also allowed us to account for individual as well as neighborhood level variables that may play a 
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role in the SNAP- obesity relationship. Since we focused this study in LA County, our results are 

less generalizable; however, we also reduced the chance that differences seen between SNAP 

participants and the eligible non-participants were due to differences in eligibility clauses and 

generosity of benefits observed in different states.  

An important limitation of this study includes its cross-sectional nature, which forbids us 

to ascertain the direction of the associations found. Moreover, all of our measures (BMI, months 

of SNAP participation, mental health) are based on self-reports and therefore subject to bias. 

Even though L.A. FANS self-reported weights and heights have been validated (Anne Pebley, 

personal communication, October 2012), our measure of mental health has not. It is possible that 

some people in the sample were suffering from a mental health issue but had not been properly 

diagnosed by a doctor. It is impossible to know how many people may not have been included in 

our mental health measure and, therefore, the impact of this error is unknown. Also, there are 

some limitations of using dichotomous variables and therefore logistic regressions in mediation 

analysis, as highlighted by MacKinnon.53 He proposes to include the correlation of a and b 

(Figure 3-2) into the mediation model, which is obtained by running all equations 

simultaneously. Unfortunately, this cannot be done in SAS since the proc surveyreg and proc 

surveylogistic commands (used with survey data) do not allow for more than one model 

statement.    

In sum, SNAP participation was associated with BMI in our sample, with mental health 

partially mediating the association. The neighborhood food environment, operationalized as 

density of unhealthy food outlets in respondents’ census tract, did not modify the SNAP 

participation-BMI relationship. To date there is mounting evidence that SNAP participation leads 

to obesity, with the causal mechanisms still not all clear. Regardless of the causal pathways 
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linking SNAP participation and obesity, researchers recognize the potential of SNAP and other 

food assistance programs in the prevention of obesity since they reach low-income populations 

who have high rates of chronic diseases.54-57 Although the USDA has not officially proposed any 

changes to SNAP,58 some of the suggested modifications include targeted price manipulation 

through bonuses or coupons for SNAP participants to purchase fruits and vegetables,59 requiring 

SNAP vendors to carry healthier options,21 and restrict the purchase of sodas and other unhealthy 

foods.21,22,60 We also suggest a re-alignment of SNAP goals with public health objectives and 

encourage the implementation of changes in SNAP to incentivize healthier food habits among 

participants. Further, we encourage the promotion of alternative ways to enroll in SNAP, such as 

online and by-phone,61 in order to reduce the stress associated with the SNAP application. 

Further research should also focus on finding ways to reduce the stigma associated with SNAP 

participation. 
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CHAPTER 4: The association between Food Assistance Program participation and 

overweight and obesity among Peruvian women and preschool-aged children 

 

4.1 Introduction 

Obesity is no longer an exclusive problem of the developed world.1 In Peru, for example, 

rates of overweight and obesity are high and have been steadily increasing over time. Data from 

national representative samples show that the prevalence of overweight and obesity among 

women has increased from 30.7% in 1992 to 52.4% in 2011.2,3 In Peru, the association between 

obesity and SES is mixed: obesity is higher among wealthier women, but lower among those 

with higher education.4 Although to a lesser extent, overweight and obesity are also affecting 

children. In 2005, 8.5% of Peruvian children under five were overweight or obese,5 whereas 15% 

of school-aged children (5-14 years old) were overweight or obese in 2001.6   

Numerous interventions have been implemented, primarily in the U.S., to attempt to 

reduce obesity prevalence. Most of these interventions have taken place in school or pre-school 

settings,7-11 although some have been implemented in the workplace,12 primary care settings,13 at 

home,10,11 and the community.14-17 Even though some of these interventions have shown positive 

effects, these effects have been mostly moderate and short-term.7-9,12,13,16 In Peru, virtually no 

obesity prevention efforts have taken place. The Peruvian Ministry of Health has generally 

focused its resources on surveillance and control of infectious diseases and has yet to develop the 

infrastructure needed to combat the increase in obesity and associated chronic diseases.18 Given 

the high rates of overweight and obesity seen in Peru, their upward trend, and the high costs 

associated with obesity, it is critical for the government to identify and implement successful 
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obesity prevention strategies. In this sense, Food Assistance Programs (FAPs) deserve closer 

attention.  

Originally, FAPs were designed as safety nets to prevent undernutrition and hunger 

among the poor. Current research, however, shows an association between FAP participation and 

overweight and obesity in the U.S.19-27 and in Latin America.28-33 In the U.S., participation in the 

Supplemental Nutrition Assistance Program (SNAP) has been associated with increased obesity 

among women.19-24 In Latin America, there is evidence from Mexico28,29 and Chile 30-33 

associating FAP participation with the increased rates of overweight and obesity seen in these 

two countries. As the nutrition transition progresses, therefore, FAPs that provide energy-dense 

foods may need to be revised as they may be contributing factors to the increased rates of 

overweight and obesity seen worldwide.  

Regardless of any association between obesity and FAP participation, FAPs have the 

potential to serve as platforms for obesity prevention since they reach low-income populations 

who have high rates of chronic diseases. In response, FAP reform is occurring in the U.S. and 

some Latin American countries. In the U.S., for example, the Special Supplemental Nutrition 

Program for Women, Infants and Children (WIC) and federally supported school meals have 

adapted to address high obesity rates among its participants by changing the type of foods 

offered.34-37 In Latin America, Chile is also implementing changes in some of their FAPs in an 

attempt to respond to their obesity epidemic.31,32  

The objectives of the present study, therefore, were to: 1) investigate if there is an 

association between FAP participation and overweight and obesity among Peruvian women of 

reproductive age and preschool-aged children; 2) determine if the association (if any) between 

overweight/obesity and FAP participation has changed over time; and 3) identify if the 
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association (if any) between overweight/obesity and FAP participation varies regionally or based 

on urban vs. rural residency.  

  

4.2 Methodology 

4.2.1 Study population 

 Peru is a high-middle income country located in the north-west side of South America. It 

is administratively divided into 24 departments and one province, all varying in size and 

population. There are large variations within Peru in terms of wealth, access to jobs and to 

services, including health care. The capital is located in the city of Lima (department of Lima), 

which houses about one third of the 30 million inhabitants of Peru. Lima is the wealthiest city in 

the country, along with most other coastal urban cities.38 The Andean region and some parts of 

the jungle, particularly those that are rural, are the poorest.38 In 2008, the Peruvian Government 

spent approximately US$ 580 million on FAPs.39 FAPs have wide coverage overall, with 31% of 

all Peruvian households and 58% of poor households participating in at least one FAP in 2009.38 

Geographically, Lima has the lowest participation rates (20% for all and 49% for poor 

households) and households in rural areas the highest (54% for all and 64% for poor 

households). 38  

 

4.2.2 Data source 

This study uses data from the National Surveillance of Nutritional Indicators (MONIN, 

based on its name in Spanish). MONIN are a series of cross-sectional surveys, which have been 

conducted annually since 1996 (with the exception of 2005 and 2007).40 The objective of 

MONIN is to determine the nutritional status and factors associated with it among women of 
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reproductive age and children under the age of five.41 MONIN follows a stratified, cluster sample 

design, which has changed slightly over time. For this paper, we used data from 2003 onwards; 

data from 1996-2002 were excluded because of either a lack of sample weight variables and/or a 

lack of FAP participation variables. Between 2002 and 2006, cluster selection was carried out for 

each department in Peru. 41 For the 2008-2010 survey, clusters were selected within 5 regional 

strata: Metropolitan Lima, rest of the Coast, urban highlands, rural highlands, and the jungle.42  

Clusters were created by the National Institute of Statistics and Informatics (INEI) based on 

population distribution, comprising a block or group of blocks with ~50-100 households. 

Random selection of blocks within clusters, households within blocks, and people within 

households took place.41 Interviews and measurements (i.e. weight, height) were conducted in 

person by trained health personnel.  

 

4.2.3 Data management and procedures 

MONIN data are publicly available through the Peruvian National Institute of Health’s 

website.43 For this study, we used MONIN data for the years 2003, 2004, 2006, and 2008-2010. 

For most analysis, survey years were grouped into 2003-2006 and 2008-2010 given the similarity 

of their sampling designs. For all analyses we included all non-pregnant, non-lactating women 

(n=46,013) and all children 2-5 years of age (n=22,238) that participated in MONIN on the years 

mentioned above and for whom complete data was available.  

Our outcome variable of interest was overweight and obesity. Weight and height were 

measured for both women and children in each survey year. Based on standard procedures, 

overweight for women was defined as having a BMI between 25.0-29.9 Kg/m2 and obesity as 

having a BMI ≥30 Kg/m2. Women with an implausible BMI (either <11 or ≥60) were excluded 
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from all analyses (n=13). For children (2-5 year olds), we used weight-for-height z-scores 

(WHZ) to define overweight and obesity. Based on WHO definitions,44 children with WHZ >2 

SD on WHO gender-specific growth curves45 were considered overweight and those with WHZ 

> 3SD were considered obese. Children with extreme WHZ values (either <-5 or >5) were 

excluded from all analyses (n=11).  

Our main independent variable was FAP participation. FAPs in Peru have changed over 

the years; accordingly, MONIN response options to the question “in which of the following 

programs do you or someone in your family participates?” have also changed over time. Given 

this and the fact that some of the programs may only have a small number of participants 

limiting the power to analyze them individually, we operationalized FAP participation as number 

of FAPs the person/family participates in, with response options 0, 1, and 2 or more. For women, 

data on FAP participation was available only at the family-level (meaning, we only know if 

someone in the family, not necessarily the woman, participated in a FAP). For children, data on 

FAP participation is at the child-level (if the child participates in a FAP or not).  

 Additional independent variable of interest included age, education level, family’s 

socioeconomic status (SES), urbanization status, and year of the survey for women and child’s 

age, child’s gender, mother’s age, maternal education level, family’s SES, urbanization status, 

and year of the survey for children. Women (and mothers)’s educational level was categorized as 

less than primary school, primary school, secondary school, and more than secondary school. 

Family’s SES was assessed through a score based on five indicators measured at the household 

level: precarious walls, precarious floor, inadequate water access, inadequate electricity access, 

and inadequate sewage access. If the house’s walls were constructed with anything but bricks or 

cement, then the house had precarious walls and was given 1 point. If the floor of the house was 
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built with suboptimal materials (e.g. sand, gravel) then the house had a precarious floor and was 

given 1 point. If the house’s access to water was not through internal piping, then the house had 

an inadequate access to water and was given 1 point. If the house did not have access to 

electricity, the house was given 1 point. If the house did not have an internal sewage connection, 

then the house had an inadequate sewage access and was given 1 point. The sum of these 

indicators, ranging from 0 to 5, was categorized into 0 (high SES), 1 (low SES), and 2 or more 

(very low SES). Finally, urbanization status refers to the location of the family’s house and is 

categorized as urban or rural.  

 

4.2.4 Statistical analysis 

Descriptive statistics were used to summarize the characteristics of both samples. 

Differences in descriptive variables between survey years were assessed with Pearson’s chi-

square tests. For women, we conducted a series of multivariate Poisson regression models to 

determine if overweight and obesity were associated with FAP participation. The outcome 

variable was overweight and obesity (BMI ≥ 25 Kg/m2). The main independent variable of 

interest was the number of FAPs the family participates in (0, 1, 2 or more). All models were 

adjusted for women’s age, educational level, family’s SES, urbanization status, and year of the 

survey. All models were run for the sample as a whole and then further stratified by area of 

residence (Lima vs. the rest of the country and urban vs. rural residency) and years of survey 

(2003-2006 vs. 2008-2010).  We used Poisson regression instead of logistic regression because 

the outcome of interest (i.e. overweight and obesity) was relatively common among Peruvian 

women (>30%).  
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For comparability purposes, we also ran Poisson regression models for children with 

overweight and obesity (WHZ>2) as the outcome of interest and number of FAPs the child 

participates in (0, 1, 2 or more) as the main independent variable. All models were controlled for 

child’s age, child’s gender, mother’s age and educational level, family’s SES, urbanization 

status, and year of the survey. As for women, all models were ran for the sample as a whole and 

then further stratified by area of residence and years of survey. For all estimations, we used 

sample weights to account for the complexity of the study design and a p-value <0.05 was 

considered statistically significant. STATA v12 was used on all analyses.  

 

4.3 Results  

4.3.1 Characteristics of the sample – women  

 Overall, approximately two thirds of the sample had secondary or more than secondary 

education (Table 4-1). The majority of the sample had either low SES or very low SES. In 2003-

2006, 28% of the sample participated in one FAP and only 11.5% in two or more compared to 

1.2% and 42% in 2008-2010, respectively. Rates of overweight were similar between the years 

(32-33%) but obesity rates were significantly higher in 2008-2010 (18%) when compared to 

2003-2006 (14%). 

 

4.3.2 Characteristics of the sample – children  

 The children sample included an even distribution of boys and girls (Table 4-2). The 

prevalence of overweight (4.7-5.4%) and obesity (1.1-1.4%) were low and relatively stable 

across the years. Differences were observed on FAP participation: in 2003-2006, 44% of the 
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sample participated in one FAP and 11% in two or more compared to 29% and 4.2% in 2008-

2010, respectively. 

 

Table 4-1: Characteristics of the sample of Peruvian non-pregnant, non-lactating women 
(15-49 years) included in the study (sample N=46,013)  
 
  2003-2006 2008-2010 

p-value1 
  % % 

Age (years) – mean (SE) 30.2 (0.1) 27.6 (0.2)  

Education level    0.0852 

   Less than primary school 3.9 4.5  

   Primary school 28.5 23.1  

   Secondary school 45.3 47.1  

   More than secondary school 22.2 25.3  

Family’s SES2    0.5086 

   High SES 12.2 14.8  

   Low SES 25.8 26.0  

   Very low SES 62.0 59.2  

Urbanization status    <.0001 

   Urban 66.1 85.4  

   Rural 33.9 14.6  

Weight status    0.0001 

   Overweight  31.8 33.2  

   Obese 12.1 17.6  

Number of Food Assistance Programs3    <.0001 

   Zero 60.9 57.1  

   One 27.6 1.2  

   Two or more    11.5 41.7  
 
1p-value estimated from Pearson’s chi-square test 
2Family’s SES was calculated from the following indicators measured at the household level: precarious walls (yes=1 
point), precarious floor (yes=1 point), inadequate water access (yes=1 point), inadequate electricity access (yes=1 
point), and inadequate sewage access (yes=1 point). The sum of these indicators, ranging from 0 to 5, was 
categorized into 0 (high SES), 1 (low SES), and 2 or more (very low SES).  
3For women, Food Assistance Program participation refers to family’s participation 
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Table 4-2: Characteristics of the sample of Peruvian preschool-aged children (2-5 years) 
included in the study (sample N=22,238)  
 
  2003-2006 2008-2010 

p-value1 
  % % 

Child’s age (months) – mean (SE) 42.1 (0.1) 41.3 (0.3)  

Child's gender   0.2890 

   Male 50.7 49.0  

   Female 49.3 51.0  

Mother’s age (years) – mean (SE) 30.5 (0.1) 30.4 (0.2)  

Maternal education level   <.0001 

   Less than primary school 5.9 4.8  

   Primary school 40.0 27.2  

   Secondary school 37.7 45.3  

   More than secondary school 16.4 22.8  

Family’s SES2   0.0028 

   High SES 6.8 11.2  

   Low SES 18.4 23.8  

   Very low SES 74.8 65.0  

Urbanization status   <.0001 

   Urban 52.5 80.3  

   Rural 47.5 19.7  

Weight status   0.1760 

   Overweight 5.4 4.2  

   Obese 1.4 1.1  

Number of Food Assistance Programs    <.0001 

   Zero 44.7 67.2  

   One 44.2 28.6  

   Two or more 11.1 4.2  
 

1p-value estimated from Pearson’s chi-square test 
2Family’s SES was calculated from the following indicators measured at the household level: precarious walls (yes=1 
point), precarious floor (yes=1 point), inadequate water access (yes=1 point), inadequate electricity access (yes=1 
point), and inadequate sewage access (yes=1 point). The sum of these indicators, ranging from 0 to 5, was 
categorized into 0 (high SES), 1 (low SES), and 2 or more (very low SES).  
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4.3.3 Overweight and obesity by FAP participation – women and children 

 Table 4-3 shows rates of overweight and obesity by FAP participation for the sample as a 

whole and stratified by area of residence and urbanization status for both women and children. 

Overall, non-FAP participants have higher prevalence of overweight and obesity than FAP 

participants (47.8% vs. 44.5% for women and 7.4% vs. 4.1% for children, respectively). 

Overweight and obesity are higher in Lima than elsewhere in the country for women only. For 

both women and children, overweight and obesity are higher for urban than rural areas.  

FAP participating women have higher rates of overweight/obesity than non-participants 

for those living in Lima (55.7% vs. 48.6%). For the rest of the country the opposite was true. In 

rural areas, non-FAP participating women were more overweight/obese than FAP participants. 

Regardless of stratification, non-FAP participating children were more overweight/obese than 

FAP participants (except in rural areas, where both FAP participants and non-participants have 

similar overweight/obesity prevalence).  

 

4.3.4 Poisson regression models – women  

 For all years combined, participating in one FAP (vs. zero) was negatively associated 

with overweight and obesity for the country as a whole (Table 4-4). Similar associations were 

observed for women living outside of Lima and in rural areas; however, all these associations 

disappeared once we adjusted for confounders. Among Lima residents, rates of 

overweight/obesity were 27% (95% CI: 9% - 47%) higher for those who participated in two or 

more FAPs (vs. zero), even after adjusting for women’s age, educational status, family’s SES, 

and urbanization status. 
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Table 4-3: Prevalence of overweight and obesity* for women and children by Food Assistance Program participation and area 
of residence and urbanization status 
 
  Women     Children     

 

Total p-value1 

FAP participation 

Total p-value1

FAP participation 

  Yes No p-value2 Yes No p-value2 

Total   44.5 47.8 0.0261     4.1 7.4 <.0001 

Area of residence  0.0020       0.5676    

   Lima 50.6  55.7 48.6 0.0448 7.7   4.6 8.8 0.0393 

   Rest of country 44.8  41.8 47.4 0.0005 7.0   4.0 6.5 0.0001 

Urbanization status  <.0001      0.0839     

   Urban 50.2   51.9 49.4 0.1899 7.1  4.0 8.0 <.0001 

   Rural 36.3   34.2 39.9 0.0047 5.5   4.2 4.1 0.8727 
 
*Overweight and obesity are defined as: for women = BMI≥25 Kg/m2; for children = WHZ>2 
FAP = Food Assistance Program 
1p-value obtained from Pearson’s chi-square analysis (crosstab of prevalence of overweight/obesity and area of residence or urbanization status) 
2p-value obtained from Pearson’s chi-square analysis (crosstab of prevalence of overweight/obesity and FAP participation by area of residence or urbanization 
status) 
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In 2003-2006, FAP participation  was associated with decreased overweight and obesity 

in adjusted models among women living outside of Lima (two vs. zero FAPs) and in rural areas  

(one and two vs. zero FAPs; Table 4). When analyzing data for 2008-2010, we found a positive 

association between FAP participation and overweight/obesity only among women residing in 

Lima, after adjusting for women’s age, educational status, SES, and urbanization status. For 

women respondents of the 2008-2010 survey who lived in Lima, rates of overweight/obesity 

were 87% and 32% higher for those who participated in one and two or more FAPs, when 

compared to zero, respectively (Table 4-4).   

 

4.3.5 Poisson regression models – children 

 Results for children were overall the opposite of those found for women: FAP 

participation seems protective of overweight and obesity regardless of survey year, area of 

residence, or urbanization status (Table 4-5). For all years combined, participating in one FAP 

(vs. zero) was associated with lower rates of overweight/obesity for the country as a whole and 

for all subgroups studied except for Lima residents, after adjusting for child’s age and gender, 

maternal age and education, family SES, urbanization status, and survey year. When looking 

only at the 2003-2006 surveys, FAP participation (one and two FAPs vs. zero) was negatively 

and significantly associated with overweight/obesity for children who live outside of Lima, after 

adjusting for confounders (Table 4-5). For 2008-2010, participating in one FAP (vs. zero) was 

associated with ~60% lower rate of overweight and obesity among the country as a whole and 

among urban residents.  
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Table 4-4: Poisson regression results predicting overweight and obesity (BMI≥25 Kg/m2) 
by Food Assistance Program participation for Peruvian women  
 

 
Number of FAPs 

(ref=0) 
Whole sample Lima only Rest of country Urban areas Rural areas 

PR 95% CI1 PR 95% CI1 PR 95% CI1 PR 95% CI1 PR 95% CI1 

A
L

L
 Y

E
A

R
S

 

Crude           

   One 0.90 0.84-0.96 0.99 0.85-1.14 0.87 0.81-0.93 1.00 0.92-1.08 0.88 0.80-0.98 

   Two or more 0.96 0.88-1.04 1.34 1.15-1.55 0.89 0.81-0.98 1.09 0.99-1.20 0.83 0.73-0.96 

Adjusted2           

   One 1.00 0.94-1.06 0.97 0.85-1.12 1.01 0.96-1.07 1.01 0.95-1.09 0.92 0.84-1.01 

   Two or more 1.04 0.96-1.12 1.27 1.09-1.47 0.99 0.91-1.09 1.08 0.98-1.19 0.91 0.80-1.04 

20
03

-2
00

6
 

Crude           

   One 0.94 0.89-0.99 1.00 0.85-1.17 0.93 0.89-0.97 1.04 0.97-1.12 0.88 0.80-0.96 

   Two or more 0.82 0.76-0.89 1.16 0.90-1.49 0.78 0.74-0.83 1.05 0.93-1.18 0.80 0.72-0.88 

Adjusted3           

   One 1.01 0.95-1.07 0.97 0.84-1.13 1.04 0.99-1.09 1.05 0.98-1.12 0.92 0.84-0.99 

   Two or more 0.95 0.88-1.02 1.12 0.87-1.44 0.94 0.90-0.99 1.06 0.95-1.19 0.84 0.77-0.93 

20
08

-2
01

0
 

Crude           

   One 0.84 0.52-1.34 2.01 1.79-2.25 0.69 0.44-1.08 1.00 0.53-1.91 0.86 0.42-1.79 

   Two or more 0.96  0.85-1.09  1.37 1.15-1.65 0.87 0.74-1.02  1.04 0.92-1.19  0.93 0.53-1.62 

Adjusted3           

   One 1.04 0.66-1.62 1.87 1.55-2.25 0.86 0.54-1.38 0.92 0.50-1.71 1.04 0.54-2.01 

   Two or more 1.04 0.92-1.17 1.32 1.09-1.60 0.95 0.83-1.10 1.04 0.92-1.18 0.89 0.56-1.41 
 
FAP = Food Assistance Program, PR = prevalence ratio, CI = confidence interval 
For women, FAP participation refers to someone in the family (not necessarily the woman) participating in at least 
one FAP 
1A 95% CI that includes 1 is not significant at p<0.05 (all those bolded do not include 1 and are, therefore, significant). 
2 Adjusted for age, educational level, family SES, urbanization status (except when stratified by urbanization), and 
year of survey 
3 Adjusted for age, educational level, family SES, and urbanization status (except when stratified by urbanization) 
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Table 4-5: Poisson regression models predicting overweight and obesity (weight-for-height 
z-score >2) by Food Assistance Program participation for Peruvian children 2-5 years of 
age 
 

 
Number of FAPs 

(ref=0) 
Whole sample Lima only Rest of country Urban areas Rural areas 

 
PR 95%CI1 PR 95%CI1 PR 95%CI1 PR 95% CI PR 95%CI1 

A
L

L
 Y

E
A

R
S

 

Crude           

   One 0.55 0.43-0.70 0.44 0.22-0.90 0.62 0.48-0.80 0.49 0.35-0.69 1.02 0.71-1.45 

   Two or more 0.61 0.41-0.92 1.50 0.45-4.96 0.59 0.41-0.84 0.59 0.23-1.47 1.07 0.69-1.66 

Adjusted2           

   One 0.68 0.54-0.86 0.58 0.30-1.13 0.75 0.59-0.95 0.59 0.42-0.82 
Omitted4 

   Two or more 0.84 0.56-1.25 1.91 0.61-5.95 0.73 0.52-1.03 0.85 0.36-1.98 

20
03

-2
00

6
 

Crude           

   One 0.72 0.58-0.90 0.66 0.30-1.45 0.73 0.62-0.85 0.64 0.47-0.88 0.92 0.66-1.27 

   Two or more 0.71 0.47-1.06 1.83 0.55-6.08 0.59 0.43-0.80 0.86 0.35-2.14 0.79 0.53-1.18 

Adjusted3           

   One 0.88 0.70-1.11 1.02 0.42-2.47 0.84 0.71-0.99 0.81 0.59-1.11 
Omitted4 

   Two or more 0.90 0.58-1.39 2.71 0.79-9.32 0.70 0.51-0.95 1.16 0.47-2.87 

20
08

-2
01

0
 

Crude           

   One 0.26 0.13-0.50 
Ommited4 

0.32 0.16-0.66 0.33 0.16-0.67 1.02 0.11-9.70 

   Two or more 0.26 0.09-0.75 0.32 0.11-0.95  0.11  0.01-0.80  4.80 0.50-46.5 

Adjusted3           

   One 0.41 0.22-0.78 
Ommitted4 

0.555 0.27-1.10 0.40 0.20-0.79 
Omitted4 

   Two or more 0.57 0.16-2.06 0.975 0.31-3.04 0.21 0.03-1.56 
 
FAP = Food Assistance Program, PR = prevalence ratio, CI = confidence interval 
For children, FAP participation refers to the child participating in at least one FAP 
A 95% CI that includes 1 is not significant at p<0.05 (all those bolded do not include 1 and are, therefore, significant). 
2Adjusted for child’s age and gender, mother’s age, maternal education level, family SES, urbanization status (except 
when stratified by urbanization), and year of survey  
3Adjusted for child’s age and gender, mother’s age, maternal education level, family SES, and urbanization status 
(except when stratified by urbanization) 
4Omitted due to small sample size and/or small variability in included variables 
5Due to small sample size, not adjusted by mother’s variables (only adjusted by child’s age and gender, family SES, 
and urbanization status) 
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4.4 Discussion 

This paper reports on the association between FAP participation and overweight and 

obesity among Peruvian women and preschool-aged children. For the country as a whole and all 

the years of study, FAP participation was not significantly associated with overweight/obesity 

among women and was negatively and significantly associated with overweight/obesity among 

children, after adjusting for confounders. On closer look, however, we found differences based 

on area of residence and urbanization status. Overall, FAP participation was associated with 

increased overweight/obesity for women who lived in Lima, particularly in the later survey years 

(2008-2010). Oppositely, FAP participation was consistently associated with lower 

overweight/obesity among children except for those living in Lima, for whom we found no 

significant associations overall. For women in the 2003-2006 survey years, FAP participation 

seemed protective of overweight/obesity for those who lived in rural areas.  

Research evaluating the association between participation in FAP and obesity in Latin 

America is very limited. In Mexico, evidence of an association between obesity and FAP 

participation comes from research on Oportunidades, a conditional cash-transfer program. 

Fernald et al. 28,29 found that receiving a larger cash transfer while in Oportunidades was 

associated with increased overweight and obesity among adults and decreased overweight among 

children. The authors suggest that intra-household food allocation may explain the opposite 

association between Oportunidades participation among adults and children since adults may 

give up the healthier food options to their children while they consume more energy-dense, low-

quality cheaper foods.28 Results from another conditional cash and in-kind transfer program in 

Mexico, Programa de Apoyo Alimentario (PAL), found an increased energy intake for women 

participants when compared with controls, with increases ranging from 5% for those receiving 
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cash to 9% for those receiving a food basket.46 These increases may not seem substantial but the 

majority of participants (60%) was already overweight or obese at baseline.46    

Opposite to the findings presented in this study and the evidence from Mexico, research 

in Chile has found that two of their major FAPs, the Chilean Supplementary Feeding Program 

(PNAC) and the National Nursery Schools Council Program (JUNJI) have contributed to the 

increased rates of childhood obesity observed in Chile.30-33 The PNAC is a universal program 

(excluding high-income families), nationally reaching 80% of <2 years and 70% of pre-school 

children, and pregnant and nursing women.30 The JUNJI Program provides child care and 

supplemental food for low-income infants and preschoolers; they have a 70% coverage and 

provide ~75% of children’s energy needs.31 Evaluation of PNAC found that the program 

produced no significant gains in length for infants but there was a significant increase in weight-

for-length z-scores.30 Two longitudinal evaluations of children who participated in JUNJI 

between ages 2 and 5 found that 19-24% of children who entered the program with normal 

weight became overweight at discharge, while 6-8% became obese.31 From those who were 

overweight at the start, 28-34% became obese after three years in JUNJI.31 No child was 

underweight at entry.  

Clearly, there are vast differences in FAPs benefits and coverage within and between 

countries, which makes cross-country and even cross-FAP comparisons difficult. However, this 

type of analysis warrants a closer look into programs that feed populations who were 

undernourished in the past but that may no longer be. As countries progress through the nutrition 

transition with undernutrition rates dropping and overweight and obesity rates increasing, FAP 

reform becomes even more pressing.  In Peru, some of the FAPs provide enough calories to raise 

some concerns depending on the nutritional status of the populations reached. The Community 
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Kitchen Program (CKP), which is widely popular in Lima, is a good example. The CKP is a food 

subsidy program in which women’s clubs receive free food from the government, which they use 

to prepare and distribute meals at low cost for impoverished families.47 The target population of 

CKP is people living in poverty or extreme poverty;47 however, it is up to the discretion of the 

women’s clubs to decide who qualifies. By law, the meals provided by CKP are supposed to 

cover ~30% of an adult’s daily energy requirement.48 However, research shows that the energy 

provided by each ration vary widely, ranging from 550 to 2000 kcal per ration.49-52 Some older 

reports indicate that some families split these meals,51 although the percentage of beneficiaries 

that currently do so is unknown.  

Correct targeting of FAPs, therefore, plays a significant role since extra calories delivered 

to those who do not need them could increase their risk of overweight and obesity. Based on a 

FAO survey of 19 Latin American countries (including Peru), Uauy et al.31 report that over 20% 

of the population or 83 million people in these countries receive some benefits from FAPs. The 

same survey reports that only ~10 million people in these countries are undernourished; 

therefore, ~88% of all FAP beneficiaries have a normal weight or are overweight.31 This is 

because most programs do not target beneficiaries based on anthropometric measures, but rather 

on SES measures.31 Most FAPs in Latin America provide energy-rich supplements that may or 

may not be adequate in their micronutrient content.30 Latin American diets for the most part are 

not deficient in energy but rather in essential micronutrients associated with improved growth 

(i.e. bioavailable zinc and iron); providing energy-dense supplements then may promote positive 

energy balance without necessarily improving linear growth.30  

In Peru, leakage rates for the major FAPs are 20-40%, 39,47,53-55 meaning that 20-40% of 

FAP beneficiaries are not part of the FAPs’ target populations. Leakage rates are even worse if 
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we focus on those living in extreme poverty: 70-80% of FAP participants in Peru are not part of 

the extremely poor group.47 These deficits may be due to the way in which FAPs are distributed 

and need is assessed. Most of FAPs in Peru focusing on infant and child nutrition, for example, 

target beneficiary households based on socioeconomic characteristics of neighborhoods rather 

than the SES of the household or the presence of undernourished children.47,55 Moreover, most 

FAPs do not have a “graduation” system to discontinue food aid once households escape 

poverty.47,55 In those FAPs managed by mothers’ clubs, such as the CKP or the widely popular 

Glass of Milk Program, the mothers assess poverty subjectively and decide who should receive 

benefits. 38,50,55 The largest FAP targeting children, the Comprehensive Nutrition Program (PIN), 

distributes their food baskets through health posts affiliated with the Ministry of Health.56,57 In 

districts considered poor or extremely poor, benefits are distributed universally; for all other 

districts, targeting occurs at the health post level (i.e. the physician or social worker of the health 

post recommends beneficiaries).  

In sum, Peru is a very diverse country with different regions within the country going 

through different stages of the nutrition transition.58 FAPs are still badly needed to help the 30% 

who live in poverty, especially in rural areas of the Andean region where poverty reaches 65%.38 

However, Lima is a wealthy city with only 13% of the population living in poverty38 and only 

5% of children suffering from chronic undernutrition.59 On the other hand, 55% of women in 

Lima are either overweight or obese.59 FAP reform is warranted, with better targeting and better 

defined goals to reach the people who are most in need and to prevent the inadvertent increase in 

overweight and obesity risk among those participants who may not need the extra calories. 

Throughout the years it has been politically unpopular to remove benefits from certain group of 

beneficiaries that may no longer need them, particularly in Lima where mother’s clubs are highly 
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visible and politically vocal.55,60 FAPs in Peru do not monitor the progress of their recipients in 

any of their established goals (except for Juntos, the newly established conditional-cash transfer 

program), which make evaluation efforts difficult. 39,47,53-55,60 Some people participate in multiple 

FAPs and there is no way of knowing who may be “double-dipping.” Although the government 

started efforts to create a census of all FAP participants in Peru in order to avoid multiple 

program participation in the future, the entity in charged with it has been recently dismantled for 

reform with no update on the status of the census. The government needs to urgently focus on 

program surveillance to allow for the conduction of proper evaluations which would provide 

appropriate data to inform new targeting strategies and possibly a change in the benefits 

provided. 

 

4.4.1 Strengths and Limitations 

 To our knowledge, this is the first study to investigate the relationship between FAP 

participation and overweight and obesity in Peru. Other strengths include the availability of 

nationally representative data from multiple years. However, different sampling and 

questionnaire design over the years make it difficult to make over-time comparisons. In addition, 

the difference in sampling designs over the years only allowed for the use of cluster sample 

weights and no sample weights from higher levels (i.e. departments, as used in 2003-2006, or 

regional strata, as used in 2008-2010).  For women, we only had information on FAP 

participation at the family level, which prevented us from analyzing the direct impact of FAP 

participation on overweight and obesity among this group.  
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Ideally, we would have included in the analysis only FAP participants and eligible non-

participants as a comparison group. As explained above, however, eligibility is mostly assessed 

subjectively, making a suitable comparison group virtually impossible to find. We controlled all 

analysis by family SES in an attempt to partially deal with this issue. In addition, we did not have 

information on participants’ food intake, which may mediate the association between FAP 

participation and overweight/obesity. There is also the possibility that other individual or family 

characteristics not accounted in the analysis may lead people to both participate in FAPs and to 

engage in certain behaviors that may increase their risk for overweight/obesity. More research is 

needed to assess the pathways by which FAP participation may lead to overweight and obesity, 

and the impact of individual FAPs on weight status.  
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CHAPTER 5: CONCLUSIONS 
 

 

Results from these three studies indicate that FAP participation is a potential risk factor 

for adult obesity, both in the U.S. and in Peru. In the U.S., some FAPs are already adapting to 

attempt to deal with the high levels of obesity observed among their beneficiaries. The best 

example is the change in the food package offered by the Special Supplemental Nutrition 

Program for Women, Infants and Children (WIC), which was implemented in 2009. Although 

the USDA has not officially proposed any changes to SNAP, studies are currently investigating 

the possible effects of either restricting the purchase of certain unhealthy foods (e.g. soda) and/or 

incentivizing the purchase of healthy foods (e.g. fruits and vegetables) with SNAP benefits. The 

results of this study argue in favor of such changes since SNAP participation is associated with a 

higher BMI, even when accounting for neighborhood-level factors. In additions, efforts need to 

be made to decrease the stress and stigma associated with SNAP participation since this study 

found mental health to partially explain the association between participating in SNAP and 

obesity. California is among the 35 states that already accepts online applications for SNAP. 

Some states, including California, are now accepting phone applications as well. Future studies 

should investigate if these changes result in decrease application-related stress. Also education 

efforts need to continue to reduce the stigma associated with FAP participation. 

 In Peru, FAP reform is also warranted, given the high caloric content and high leakage 

rates observed for most of the FAPs. Better targeting and better defined goals are badly needed 

to reach the people who are most in need while preventing the inadvertent increase in overweight 

risk among those participants who may not need the extra calories. Changes in FAPs have been 

discussed before but never implemented since they are politically unpopular. Most FAPs in Peru 
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do not monitor the progress of their recipients in any of their established goals, which make 

evaluation efforts and therefore proposing changes difficult. The Peruvian government needs to 

urgently focus on FAP surveillance to allow for the conduction of proper evaluations which 

would provide appropriate data to inform new targeting strategies and possibly a change in the 

benefits provided. 

 




