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The Supplemental Nutrition Assistance Program and Childhood Obesity in 

the U.S.: Evidence from the National Longitudinal Survey of Youth 1997* 

 

ABSTRACT 

Using the National Longitudinal Survey of Youth 1997, this paper employs difference-in-difference 

propensity score matching to examine whether the Supplementary Nutrition Assistance Program 

(SNAP) contributes to childhood obesity. We find no statistically significant SNAP effect among the 

12- to 20-year-old participants when controlling for selection bias and more accurately defining the 

treatment and comparison groups. The results are robust to various robustness checks including 

redefining the treatment and comparison groups by excluding those who previously enrolled in the 

SNAP, using an alternative treatment definition based on SNAP benefits received, using different 

specifications of the propensity score equation, and employing different estimation techniques 

(covariate matching and inverse probability weighting). This study differs from previous research in 

the three major aspects. First, we carefully examine the intensity of SNAP participation (full-time vs. 

part-time) and the amount of SNAP benefits received for one-, two-, and three-year durations. Second, 

we focus on the change in the BMI or the obesity status rather than the level and control for the pre-

treatment BMI to avoid the confounding effects of the time-invariant factors. Third, instead of making 

parametric assumptions on the outcomes, we employ a variety of semi-parametric estimators to 

control for the selection bias of program participation. The results show that the SNAP is not 

responsible for the higher prevalence of obesity among adolescents of low-income households. 

Proposed SNAP changes such as more frequent benefit distribution and a focus on fresh fruits and 

vegetables are likely to be ineffective in reducing childhood obesity, although they might encourage 

healthy dietary practices among SNAP participants.  
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I. INTRODUCTION 

The prevalence of childhood obesity is disproportionately high among low-income households in 

the United States. Children living below the federal poverty line have a much higher prevalence of 

obesity than the national average – 12.5% vs. 10.7% for preschoolers aged 2-5, 21.5% vs. 17.4% for 

children aged 6-11, and 23.1% vs. 17.9% for adolescents aged 12-19 (USDHH 2010). The higher 

prevalence of childhood obesity among low-income families has raised concerns among researchers, 

policy makers, and the general public regarding the federal food/nutrition programs that provide food 

to millions of low-income families in the United States. This study examines whether the Supplemental 

Nutrition Assistance Program (SNAP), the largest federal food/nutrition program intended to reduce 

malnutrition and hunger, has contributed to the childhood obesity epidemic in the United States.   

Childhood obesity causes significant adverse effects on the cognitive, social, and psychological 

development in children (Must and Strauss 1999) and has long-lasting negative effects on health, 

employment, and socioeconomic status in adulthood (Case, Fertig, and Paxson 2005). The estimated 

annual direct medical cost for children with excess weight in the United States ranges from $3 billion 

(Trasande and Chatterjee 2012) to $14 billion (Marder and Chang 2006). The significant economic 

cost of childhood obesity has galvanized interest in greater governmental involvement in the 

prevention and reduction of obesity (Mello, Studdert, and Brennan 2006). The task force on childhood 

obesity established by President Obama in February 2010 recommends invigoration of the three 

largest federal food/nutrition programs, specifically, the SNAP, the School Breakfast Program, and 

the National School Lunch Program, in the campaign against obesity because they reach millions of 

children in low-income households (Roy, Millimet, and Tchernis 2012).  

Studies investigating the SNAP effects on childhood obesity have yielded mixed results and are 

far from a consensus. The SANP effect ranges from being statistically negative to statistically positive 

and appears to be age- and gender-specific (Robinson and Zheng 2012, Burgstahler, Gundersen, and 
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Garasky 2012, Schmeiser 2012, Kreider et al. 2012). The contradictory results, reflecting the 

differences in the data, age cohorts, and, most importantly, the approaches dealing with the 

endogeneity of SNAP participation, merit further research on this important policy question and 

motivate this study. Using the National Longitudinal Survey of Youth 1997 (NLSY97), this study 

employs different-in-difference propensity score matching (DID-PSM) to deal with self-selection and 

estimates the effects of SNAP participation on weight measures of adolescent participants aged 12-

20. The NLSY97 facilitates accurately identifying eligible nonparticipants based on the respondents’ 

household income information and defining the intensity and duration of SNAP participation. The 

panel structure of the NLSY97 traces an individual’s height and weight over time, which enables us 

to investigate the change in weight measures rather than the level to control for time-invariant 

confounding factors such as genetic characteristics. We find that SNAP participation does not have 

statistically significant effects on the BMI and the obesity risk in male and female participants aged 

12-20 in one-, two- and three-year durations. The results are insensitive to various robustness checks 

including redefining the treatment and comparison groups by excluding those who had previous 

SNAP participation experiences, using an alternative definition of the treatment group based on the 

SNAP benefits received, using different specifications of the propensity score equation, and 

employing different semi-parametric techniques (covariate matching and inverse probability 

weighting). The robustness analyses regarding unobservables also find no evidence that the SNAP 

causes weight gain or increases the obesity risk. The findings show that the SNAP does not contribute 

to childhood obesity in low-income families in the United States. Proposed changes in the SNAP such 

as more frequent benefit distribution and focusing on fresh fruits and vegetables are likely to be 

ineffective in reducing childhood obesity even though they might encourage SNAP participants to 

have healthier dietary practices. 

II. BACKGROUND AND LITERATURE REVIEW 
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Appendix A: The NLSY97 

Content URL 

Questionnaire and Codebooks https://www.nlsinfo.org/content/cohorts
/nlsy97 

Survey Subject Areas and Variables https://www.nlsinfo.org/content/cohorts
/nlsy97/topical-guide 

Sample Descriptions, Design and Screening Process; 
Interview Methods and Retention; and Confidentiality 

https://www.nlsinfo.org/content/cohorts
/nlsy97/intro-to-the-sample 

Survey Instruments, Variables Types, Interviewing 
Process, Sample Weights and Design Effects, Data 
Documentation, and Data Accessibility 

https://www.nlsinfo.org/content/cohorts
/nlsy97/using-and-understanding-the-data 

 
A1. BMI related questions 
 

 Height Question: Can you tell me approximately what your height is? 
 

 Weight Question: Can you tell me approximately what your weight is? 
 
 
A2. SNAP participation related questions (use the 2000 wave as an example) 
 

 Questions about SNAP participation each month. These questions ask respondents to report 
their SNAP participation status month by month since 1994.  

 
  Question: 2000 FOOD STAMPS: R RECEIVED FOOD STAMPS IN MONTH 01 
   R received Food Stamps during this month in 2000 

 1 Yes 
 0 No 

 

 Questions about SNAP benefits each month. These questions ask respondents to report their 
SNAP benefits month by month since 1994. 

 
 Question: 2000 FOOD STAMPS: AMT RECEIVED MONTH 01 

  Amount of Food Stamps received in this month in 2000 
 0 TO 99: $0-$99          
 100 TO 199: $100-$199      
 200 TO 299: $200-$299      

https://www.nlsinfo.org/content/cohorts/nlsy97
https://www.nlsinfo.org/content/cohorts/nlsy97
https://www.nlsinfo.org/content/cohorts/nlsy97/topical-guide
https://www.nlsinfo.org/content/cohorts/nlsy97/topical-guide
https://www.nlsinfo.org/content/cohorts/nlsy97/intro-to-the-sample
https://www.nlsinfo.org/content/cohorts/nlsy97/intro-to-the-sample
https://www.nlsinfo.org/content/cohorts/nlsy97/using-and-understanding-the-data
https://www.nlsinfo.org/content/cohorts/nlsy97/using-and-understanding-the-data


2 

 

 300 TO 399: $300-$399      
 400 TO 499: $400-$499      
 500 TO 599: $500-$599      
 600 TO 699: $600-$699      
 700 TO 799: $700-$799      
 800 TO 899: $800-$899      
 900 TO 999: $900-$999      
1000 TO 1099: $1000-$1099   
1100 TO 1199: $1100-$1199   
1200 TO 1299: $1200-$1299   
1300 TO 1399: $1300-$1399   
1400 TO 1499: $1400-$1499   
1500 TO 99999: $1500-$99999 

 

 Questions about household member’s SNAP participation month by month. These questions 
ask respondents to report their household members’ SNAP participating status month by 
month. 

 
 Question: 2000 FOOD STAMPS: HH MEMBER WHO RECEIVED IN MONTH 01 
   Household members who received Food Stamps in this month in 2000 

       1 Respondent Only                         
       2 Spouse/Partner Only                     
       3 Child Only                              
       4 Respondent and Spouse/Partner           
       5 Respondent and Child                    
       6 Spouse/Partner and Child                
       7 Respondent and Spouse/Partner and Child 
       8 Other                                   
 

 Questions about start and stop month of respondent’s SNAP period. These questions ask 
respondents to report when they started SNAP participation and when they stopped SNAP 
participation.  

 
Question: 2000 FOOD STAMPS: START MONTH PRD 01 
  Continuous month: start of Food Stamps period reported in round 4 (2000) 
 
Question: 2000 FOOD STAMPS:  STOP MONTH PRD 01 
  Continuous month: end of Food Stamps period reported in round 4 (2000) 

 

 Questions about interview month and year.  
 
 Question: MONTH R INTERVIEWED 
 Question: YEAR R INTERVIEWED 
 
 
A3. Questions related to matching variables 
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 Age, gender, and race/ethnicity 
 

Question: Gender of Youth 
1 Male 
2 Female 
0 No Information 

 
Question: Birthdate of Youth 

        Month 
        Year 

 
Question: KEY RACE 

1 White 
2 Black or African American 
3 American Indian, Eskimo, or Aleut 
4 Asian or Pacific Islander 
5 Something else? (SPECIFY) 
0 No information 

 
Question: KEY RACE_ETHNICITY, COMBINED RACE AND ETHNICITY 
(SYMBOL) 

1 Black 
2 Hispanic 
3 Mixed Race (Non-Hispanic) 
4 Non-Black / Non-Hispanic 

 

 Health 
 

Question: HOW IS R'S GENERAL HEALTH? 
 Now I would like to ask you some questions about your health. 
 In general, how is your health? 
 1 Excellent 
 2 Very good 
 3 Good 
 4 Fair 
 5 Poor 

 

 Parent’s information 
 

Question: HIGHEST GRADE COMPLETED BY MOTHER? 
  What was the highest grade of schooling completed by your mother? 

0 None 
1 1st grade - 8th grade 
2 9th grade - 11th grade 
3 12th grade 
4 Some college 
5 College degree 
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6 Some grad school 
7 Grad/prof degree 

 
Question: AGE OF BIOLOGICAL MOTHER WHEN R BORN 
 Age of biological mother when respondent born. 
 
Question: BIOLOGICAL MOTHER RECEIVE INCOME FROM JOB LAST YEAR? 

During year XXXX (e.g. 1997), did your biological mother have any earnings or 
income from a job, farm, business or professional partnership? Please include 
any full- or part-time jobs, temporary or seasonal work and service in the 
military, the military reserves or the National Guard. 
 

Question: RS RELATIONSHIP TO HOUSEHOLD PARENT FIGURE 
Relationship of the parent figure(s)/guardian(s) in household to the youth as of 
the survey date. 
1 Both biological parents 
2 Two parents, biological mother 
3 Two parents, biological father 
4 Biological mother only 
5 Biological father only 
6 Adoptive parent(s) 
7 Foster parent(s) 
8 No parents, grandparents 
9 No parents, other relatives 
10 Anything else 

 

 Family income information 
 

Question: GROSS FAMILY INCOME 
Gross family income in the previous year. 
-999999 TO -3000: < -2999   
  -2999 TO -2000            
  -1999 TO -1000            
   -999 TO -1               
      0                     
      1 TO 1000             
   1001 TO 2000             
   2001 TO 3000             
   3001 TO 5000             
   5001 TO 10000            
  10001 TO 20000            
  20001 TO 30000            
  30001 TO 40000            
  40001 TO 50000            
  50001 TO 65000            
  65001 TO 80000            
  80001 TO 100000           
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 100001 TO 150000           
 150001 TO 200000           
 200001 TO 999999:  
 200001+   ------- 

 
Question: RATIO OF HOUSEHOLD INCOME TO POVERTY LEVEL 

Ratio of household income to poverty level in the previous year. 
   0                      
   1 TO 99: .01-.99       
 100 TO 199: 1.00-1.99    
 200 TO 299: 2.00-2.99    
 300 TO 399: 3.00-3.99    
 400 TO 499: 4.00-4.99    
 500 TO 599: 5.00-5.99    
 600 TO 699: 6.00-6.99    
 700 TO 799: 7.00-7.99    
 800 TO 899: 8.00-8.99    
 900 TO 999: 9.00-9.99    
1000 TO 1099: 10.00-10.99 
1100 TO 1199: 11.00-11.99 
1200 TO 1299: 12.00-12.99 
1300 TO 1399: 13.00-13.99 
1400 TO 1499: 14.00-14.99 
1500 TO 1599: 15.00-15.99 
1600 TO 1699: 16.00-16.99 
1700 TO 1799: 17.00-17.99 
1800 TO 1899: 18.00-18.99 
1900 TO 1999: 19.00-19.99 
2000 TO 2999: 20.00-29.99 
3000 TO 9999: 30.00+       ------- 

 
Question: HOUSEHOLD SIZE 

Household size as of the survey date. 
 

 Geographical information 
Question: CURRENT RESIDENCE IN URBAN OR RURAL AREA 

Residence in an urban or a rural area as of the survey date. 
0 Rural 
1 Urban 
2 Unknown 

 
Question: CENSUS REGION OF RESIDENCE 

Census region of the residence as of the survey date.  
1 Northeast (CT, ME, MA, NH, NJ, NY, PA, RI, VT) 
2 North Central (IL, IN, IA, KS, MI, MN, MO, NE, OH, ND, SD, WI) 
3 South (AL, AR, DE, DC, FL, GA, KY, LA, MD, MS, NC, OK, SC, TN , TX, 
VA, WV) 
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4 West (AK, AZ, CA, CO, HI, ID, MT, NV, NM, OR, UT, WA, WY)  
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Appendix B: Supplemental Tables and Figures 

Table B1 

The pretreatment characteristics between the participants enrolled for at least 50% of the time and 
the eligible nonparticipants during the two- or three-year periods 

P: Participants 
ENP: eligible 
nonparticipants  

Female   Male 

2-year 
Duration  

  3-year 
Duration  

2-year  
Duration 

 3-year 
Duration 

P ENP  P ENP  P ENP  P ENP 

Change in 
BMI 

 1.027 1.251  1.307 1.789  0.728 0.979  1.017 1.436 
 (3.974) (3.482)  (4.008) (3.815)  (3.556) (3.018)  (4.114) (3.196) 

Change in   0.101 0.076  0.110 0.099  0.083 0.056  0.090 0.071 

Obesity  (0.302) (0.265)  (0.313) (0.299)  (0.277) (0.229)  (0.288) (0.256) 

Previous BMI      26.24 24.28  26.41 24.18  25.06 24.33  24.46 24.28 

  (6.685) (5.884)  (6.902) (5.731)  (5.378) (5.062)  (4.911) (5.001) 

Age (years)  18.66 17.25  18.61 17.27  18.29 17.30  18.22 17.31 

  (1.261) (1.659)  (1.273) (1.688)  (1.520) (1.651)  (1.475) (1.662) 

Age Squared  3.498 3.004  3.480 3.010  3.368 3.019  3.343 3.026 

             (0.456) (0.577)  (0.461) (0.587)  (0.544) (0.574)  (0.525) (0.578) 

African 
American(=1) 

 0.494 0.333  0.531 0.316  0.423 0.376  0.483 0.376 

 (0.501) (0.471)  (0.500) (0.465)  (0.497) (0.484)  (0.503) (0.484) 

Hispanic(=1)  0.145 0.320  0.154 0.328  0.268 0.279  0.236 0.276 

             (0.353) (0.467)  (0.361) (0.470)  (0.445) (0.449)  (0.427) (0.447) 

Other Non- 
white Race 

 0.026 0.004  0.0196 0.005  NA NA  NA NA 

 (0.159) (0.062)  (0.139) (0.061)  NA NA  NA NA 

Poor or Fair 
Health Status            

 0.117 0.102  0.115 0.093  0.072 0.062  0.0787 0.0602 

 (0.322) (0.303)  (0.319) (0.291)  (0.260) (0.241)  (0.271) (0.238) 

Mother's Age 
for child birth            

 23.15 24.24  23.11 24.40  23.77 24.75  23.53 24.80 

 (5.601) (5.813)  (5.497) (5.838)  (5.713) (5.977)  (5.590) (5.977) 

Mother 
Working            

 0.621 0.658  0.641 0.664  0.691 0.654  0.719 0.649 

 (0.486) (0.475)  (0.480) (0.472)  (0.465) (0.476)  (0.452) (0.477) 

Single Mother 
            

 0.301 0.422  0.335 0.408  0.258 0.383  0.258 0.387 

 (0.459) (0.494)  (0.473) (0.492)  (0.440) (0.486)  (0.440) (0.487) 

Mother:  
College+            

 0.119 0.151  0.134 0.157  0.052 0.170  0.056 0.173 

 (0.325) (0.358)  (0.342) (0.364)  (0.222) (0.376)  (0.232) (0.379) 

Mother High 
School            

 0.325 0.307  0.340 0.309  0.268 0.279  0.270 0.277 

 (0.469) (0.461)  (0.474) (0.462)  (0.445) (0.449)  (0.446) (0.448) 

Income per 
Person (Log) 

 7.960 7.581  7.922 7.571  8.640 7.683  8.638 7.666 

 (2.312) (2.035)  (2.346) (2.077)  (1.036) (1.920)  (1.106) (1.948) 

PIAT Score  23.42 35.78  25.27 36.99  29.90 35.69  29.450 36.15 

             (24.44) (32.47)  (25.73) (32.81)  (28.70) (32.84)  (30.19) (33.00) 

Rural(=1)  0.203 0.204  0.191 0.208  0.237 0.235  0.225 0.236 
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             (0.402) (0.403)  (0.393) (0.406)  (0.428) (0.424)  (0.420) (0.425) 

South(=1)  0.444 0.451  0.469 0.445   0.443 0.449  0.506 0.454 

  (0.498) (0.498)  (0.500) (0.497)  (0.499) (0.498)  (0.503) (0.498) 

No. of OBSs   385 2,071   409 1,869  97 2,362   89 2,225 
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Table B2 
Estimates of the SNAP effects on children’s weight measures using a full sample including both 
male and female 

  Measure I   Measure II (Standardized) 

 Obese BMI  Obese BMI 

 LLR NNM LLR NNM   LLR NNM LLR NNM 

  Panel A: Both Male and Female (12≤age≤20) 

One-year  -0.004 0.000 -0.135 -0.153  -0.009 -0.008 -0.144 -0.151 

Participation (0.013) (0.016) (0.174) (0.229)  (0.014) (0.016) (0.183) (0.206) 

Two-year  0.017 0.021 0.021 0.000  0.019 0.019 0.002 -0.026 

Participation (0.016) (0.019) (0.203) (0.246)  (0.015) (0.019) (0.216) (0.259) 

Three-year  0.012 0.018 -0.184 -0.280  0.014 0.024 -0.171 -0.271 

Participation (0.017) (0.020) (0.238) (0.260)  (0.017) (0.020) (0.238) (0.274) 

 Panel B: Both Male and Female (12≤age≤17) 

One-year  -0.024 -0.038 -0.084 -0.252  -0.023 -0.035 -0.197 -0.394 

Participation (0.022) (0.031) (0.312) (0.407)  (0.021) (0.030) (0.292) (0.413) 

Two-year  -0.005 0.000 -0.201 -0.172  0.012 0.024 -0.219 -0.175 

Participation (0.031) (0.039) (0.453) (0.563)  (0.032) (0.043) (0.434) (0.531) 

Three-year  0.012 0.022 0.063 0.512  0.005 0.016 0.048 0.503 

Participation (0.038) (0.046) (0.399) (0.530)   (0.035) (0.044) (0.388) (0.528) 

 Panel C: Both Male and Female (18≤age≤20) 

One-year  0.006 0.011 0.276 0.435  0.006 0.010 0.317 0.458 

Participation (0.018) (0.022) (0.333) (0.375)  (0.018) (0.022) (0.339) (0.349) 

Two-year  -0.012 -0.017 0.052 -0.027  -0.003 -0.008 0.070 -0.011 

Participation (0.021) (0.024) (0.345) (0.389)  (0.021) (0.026) (0.355) (0.400) 

Three-year  0.035 0.030 -0.001 -0.017  0.031 0.027 0.021 -0.013 

Participation (0.024) (0.026) (0.381) (0.456)   (0.023) (0.028) (0.401) (0.450) 

Notes:  
Standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. 

We present in the table local linear matching (LLM) with bandwidth = 0.1 and nearest neighbor 

matching (NNM) with 5 neighbors. We add a female indicator to the baseline score function.  
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Table B3 
Summary of the estimation results using the NLSY97 and different definitions of SNAP 
participation and weight measures  

 OLS Dependent Variable 

Measures of SNAP participation BMI Level Change in BMI 

A dummy variable indicating any SNAP 
participation in past year* 

Positive and 
statistically significant 

Not statistically 
significant 

   

Months of participation* Positive and 
statistically significant 

Not statistically 
significant 

   

Half-time SNAP participation† Not statistically 
significant 

Not statistically 
significant 

Measures of SNAP participation Obese Status Change in Obese Status 

A dummy variable indicating any SNAP 
participation in past year* 

Positive and 
statistically significant 

Not statistically 
significant 

   

Months of participation* Positive and 
statistically significant 

Not statistically 
significant 

   

Half-time SNAP participation† Not statistically 
significant 

Not statistically 
significant 

Notes: 
* These two variables are used in previous studies to measure SNAP participation.  
† This variable measures the intensity of SNAP participation and is used in this study.  
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Table B4 
Definitions of state-level instrumental variables 

Variable Description 

Benefits issued through 
electronic benefit 
transfer* 
 

Percentage of FSP benefits issued by electronic benefit transfer 

Broad-based categorical 
eligibility rules 

Measures how the State uses broad-based categorical eligibility to 
increase or eliminate the asset test and/or to increase the gross income 
limit for virtually all SNAP applicants. There are 3 possibilities, in order 
of decreasing strictness: no broad-based categorical eligibility, asset limit 
is increased but not eliminated, and asset limit is eliminated 
 

Call center Measures the availability of call center service within the state. There are 
3 possibilities, in order of decreasing availability: call center available 
Statewide, call centers available on in select parts of the State, no call 
center 
 

Combined application 
project 

The State operates a Combined Application Project for recipients of 
Supplemental Security Income (SSI), so that SSI recipients are able to 
use a streamlined SNAP application process (1=yes, 0=no) 
 

Combined 
disqualification process 

The State disqualifies SNAP applicants or recipients who fail to 
perform actions required by other means-tested programs, primarily 
Temporary Assistance for Needy Families (TANF). 
 

Employment of 
biometric technology* 

Measures whether or not states employ biometric technology to identify 
participants (1=yes, 0=no) 
 

Immigrant child 
eligibility rules* 

Measures the average strictness of state eligibility rules for immigrant 
children. There are 3 possibilities, in order of decreasing strictness: 
immigrant children are not eligible, immigrant children are partially 
eligible, immigrant children are fully eligible 
 

Immigrant elderly 
eligibility rules* 

Measures the average strictness of state eligibility rules for elderly 
immigrants. There are 3 possibilities, In order of decreasing strictness: 
elderly immigrants are not eligible, elderly immigrants are partially 
eligible, elderly immigrants are fully eligible 
 

Immigrant adult 
eligibility rules* 

Measures the average strictness of state eligibility rules for adult 
immigrants. There are 3 possibilities, in order of decreasing strictness: 
adult immigrants are not eligible, adult immigrants are partially eligible, 
adult immigrants are fully eligible 
 

Outreach spending* The sum  of federal, state, and grant outreach spending in nominal 
dollars ($1,000s) 
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Online application rules Measures the availability of online application service within the state. 
There are 3 possibilities, in order of decreasing availability: available 
Statewide, in only select parts of the State, no online application 
 

Recertification period 
for earners* 

Measures how often (in months) families with earners must recertify 
their eligibility 
 

Recertification period 
for non- earners* 

Measures how often (in months) families without earners must recertify 
their eligibility 
 

Recertification period 
for non-earning 
elderly* 

Measures how often (in months) elderly families without earners must 
recertify their eligibility 
 

State FSP participation 
rate* 
 

Percentage of a state’s residents under poverty (family income less than 
100% federal poverty line) enrolled in the FSP 

State unemployment 
rate* 
 

The state’s average unemployment rate 

Telephone interview 
rules for initial 
certification 
 

Measures how the State has been granted a waiver to use a telephone 
interview in lieu of a face-to-face interview at initial certification, 
without having to document household hardship. There are 3 
possibilities, in order of decreasing availability: call center available 
Statewide, call centers available on in selected parts of the State, no call 
center 
 

Telephone interview 
rules for re-certification 
 

Measures how the State has been granted a waiver to use a telephone 
interview in lieu of a face-to-face interview at recertification, without 
having to document household hardship. There are 3 possibilities, in 
order of decreasing availability: call center available Statewide, call 
centers available on in selected parts of the State, no call center 

  

Vehicle asset rules* Measures the average strictness of the state’s vehicle exemption rule. 
There are 3 possibilities, in order of decreasing strictness: at least one, 
but not all, vehicles are exempt, higher than the SNAP standard auto 
exemption, all vehicles are exempt. 

Note:  
* Instrumental variables also used by Robinson and Zheng (2012). 
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Table B5 
Weak instrument tests 
 
B5.1 First-stage Shea’s partial R-squared and F statistics 

 Participation dummy  Participation months 

 Shea’s Partial R-sq. F-stats  Shea’s Partial R-sq. F-stats 

Female samples      

Female (12-20) 0.0059 1.9744  0.0048 1.7005 

Female (<=16) 0.0088 1.2689  0.0094 0.9977 

Female(>16) 0.0075 1.5938  0.0051 1.3904 

      

Male samples      

Male (12-20) 0.0043 2.9558  0.0040 2.1361 

Male(>16) 0.0054 2.6215  0.0054 1.9561 

Male (12-20) 0.0043 2.9558  0.0040 2.1361 

 
B5.2 The critical values of Stock and Yogo’s weak identification tests (Stock and Yogo 2005) 

2SLS relative bias Critical value 
The largest rejection rate of 

a nominal 5% Wald test 
Critical value 

5% 21.31 10% 57.53    

10% 11.49 15% 30.38    

20% 6.36 20% 21.10    

30% 4.56 25% 16.39 

Note:  
The Cragg and Donald (1993) minimum eigenvalue statistic is identical to the F statistic because our 

model contains one endogenous regressor.  

This table contains critical values for two tests that the instruments are weak. The null hypothesis is 

that the set of instruments is weak. Based on the C-D minimum eigenvalue statistic and the critical 

values in the above table, we fail to reject the null hypothesis even for a tolerance of 30% bias and 

the highest rejection rate (25%) of a nominal 5% Wald test.  
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Table B6 

Balancing tests 

   Females  Males 

  
One-year 

Participation  
Two-year 

Participation 

 Three-year 
Participation 

 One-year 
Participation  

Two-year 
Participation 

 Three-year 
Participation 

   Diff.* %bias†  Diff.* %bias†  Diff.* %bias†  Diff.* %bias†  Diff.* %bias†  Diff.* %bias† 

BMI(t) Unmatched 2.093a 32.1  1.959a 31.1  2.232a 35.2  0.504 8.6  0.731 14.0  0.181 3.6 

 Matched -0.078 -1.2  -0.197 -3.1  -0.005 -0.1  -0.197 -3.4  -0.001 0.0  -1.289 -26.0 

Age Unmatched 1.443a 99.3  1.409a 95.6  1.343a 89.9  0.991a 64.8  0.991a 62.4  0.910a 57.9 

 Matched -0.035 -2.4  -0.071 -4.8  0.030 2.0  -0.290 -19.0  -0.051 -3.2  -0.292 -18.6 

Age Squared Unmatched 0.508a 99.0  0.494a 95.0  0.470a 89.0  0.346a 64.2  0.348a 62.3  0.317a 57.4 

 Matched -0.015 -2.9  -0.026 -5.0  0.011 2.0  -0.107 -19.8  -0.021 -3.7  -0.106 -19.2 

African- Unmatched 0.153a 31.4  0.160a 33.0  0.214a 44.4  0.018 3.6  0.047 9.6  0.107a 21.8 

American(=1) Matched 0.042 8.5  0.018 3.8  -0.018 -3.6  -0.040 -8.2  -0.031 -6.3  -0.101 -20.5 

Hispanic(=1) Unmatched -0.161a -38.7  -0.175a -42.2  -0.174a -41.5  -0.014 -3.0  -0.011 -2.5  -0.040 -9.0 

 Matched -0.006 -1.5  -0.024 -5.7  -0.040 -9.5  0.010 2.2  0.000 0.0  0.056 12.9 

Other Non- Unmatched 0.014a 13.0  0.022a 18.3  0.016a 14.8  -- --  -- --  -- -- 

White Race Matched -0.013 -11.8  -0.005 -4.4  0.000 0.0          

Poor or Fair  Unmatched 0.006 1.9  0.015 4.8  0.022 7.1  0.038 14.3  0.010 4.1  0.018 7.2 

Health Status Matched 0.013 4.1  0.008 2.5  -0.002 -0.8  0.020 7.5  -0.021 -8.2  0.000 0.0 

Mother's Age Unmatched -1.038a -18.6  -1.083a -19.0  -1.295a -22.9  -0.180 -3.0  -0.981 -16.8  -1.276a -22.1 

When Child was 
Born 

Matched -0.760 -13.6  0.039 0.7  0.645 11.4  -0.070 -1.2  -0.289 -4.9  -0.180 -3.1 

Mother  Unmatched -0.061b -12.5  -0.037 -7.7  -0.023 -4.9  0.074 16.0  0.037 7.8  0.070 15.1 

Working Matched -0.058 -11.9  -0.005 -1.1  -0.023 -4.7  0.030 6.5  0.031 6.6  0.034 7.3 

Single Mother Unmatched -0.160a -34.1  -0.120a -25.2  -0.073a -15.1  -0.111b -23.7  -0.125b -27.0  -0.129b -27.8 

 Matched 0.010 2.1  -0.045 -9.4  -0.038 -7.8  -0.020 -4.3  -0.010 -2.2  -0.056 -12.1 

Mother College  Unmatched -0.020 -5.8  -0.032 -9.3  -0.023 -6.5  -0.094a -29.7  -0.119a -38.4  -0.117a -37.4 

Or Higher Matched -0.019 -5.5  -0.011 -3.1  0.015 4.2  -0.010 -3.2  0.010 3.3  0.022 7.2 
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Mother High  Unmatched 0.011 2.3  0.018 3.8  0.031 6.6  0.005 1.2  -0.011 -2.5  -0.008 -1.7 

School Matched 0.010 2.1  0.011 2.3  -0.018 -3.7  0.020 4.4  0.000 0.0  0.045 10.1 

Income per  Unmatched 0.259b 11.5  0.379a 17.4  0.351a 15.8  0.924a 55.1  0.957a 62.1  0.972a 61.4 

Person(Log) Matched -0.114 -5.1  -0.051 -2.4  0.078 3.5  0.089 5.3  0.041 2.7  0.136 8.6 

PIAT Score Unmatched -11.715a -41.3  -12.359a -43.0  -11.717a -39.7  -6.000c -19.6  -5.795c -18.8  -6.697c -21.2 

 Matched 1.330 4.7  0.285 1.0  2.740 9.3  2.720 8.9  0.412 1.3  -2.293 -7.2 

Rural (=1) Unmatched -0.025 -6.4  -0.001 -0.3  -0.017 -4.4  -0.031 -7.6  0.003 0.6  -0.012 -2.8 

 Matched -0.029 -7.4  -0.021 -5.2  0.018 4.4  -0.040 -9.6  0.010 2.4  -0.034 -8.0 

South (=1) Unmatched 0.003 0.6  -0.006 -1.3  0.025 5.0  0.036 7.1  -0.006 -1.2  0.052 10.3 

 Matched 0.006 1.3  -0.032 -6.3  -0.010 -2.0  0.000 0.0  0.041 8.3  -0.022 -4.5 

Notes:  
*: Mean differences of variables equal means of the treatment group minus those of the comparison group. The tests are for local linear matching with 
bandwidth=0.1.  
†: The standardized percentage bias is the percentage difference of the sample means in the treatment and comparison groups as a percentage of the 
square root of the average of the sample variances in the treated and control groups 
The differences that are statistically significant are in bold.  
All results are based on Local Linear Matching with bandwidth=0.1. Results from other specifications are similar.  
a p < 0.01, b p < 0.05, c p < 0.10 
 
 



Table B7 
Estimates of SNAP effects on children’s weight measures using different specifications of 
propensity score function 

  
Outcome Measure I 

 
Outcome Measure II 

(Standardized) 

 Obese BMI  Obese BMI 

  LLR NNM LLR NNM  LLR NNM LLR NNM 

Female Alternative Specification I 

One-year 
Participation 

0.003 0.004 0.004 -0.078  0.000 0.006 0.013 -0.123 

(0.016) (0.021) (0.273) (0.329)  (0.017) (0.022) (0.295) (0.351) 

Two-year 
Participation 

0.019 0.032 0.006 0.217  0.028 0.038 -0.027 0.180 

(0.021) (0.025) (0.293) (0.328)  (0.021) (0.024) (0.294) (0.347) 

Three-year 
Participation 

0.013 0.006 -0.153 -0.188  0.018 0.014 -0.138 -0.182 

(0.026) (0.029) (0.309) (0.356)  (0.022) (0.026) (0.332) (0.372) 

Female Alternative Specification II 

One-year 
Participation 

-0.019 -0.021 -0.284 -0.154  -0.023 -0.025 -0.318 -0.212 

(0.015) (0.020) (0.209) (0.252)  (0.015) (0.020) (0.209) (0.263) 

Two-year 
Participation 

0.008 0.008 -0.036 0.061  0.009 0.007 -0.069 0.026 

(0.020) (0.024) (0.248) (0.303)  (0.019) (0.022) (0.255) (0.314) 

Three-year 
Participation 

0.000 -0.004 -0.266 -0.210  0.002 -0.003 -0.257 -0.211 

(0.020) (0.023) (0.266) (0.314)  (0.020) (0.023) (0.280) (0.328) 

Male Alternative Specification I 

One-year 
Participation 

0.018 0.013 0.256 0.040  0.016 0.011 0.286 0.053 

(0.029) (0.034) (0.308) (0.391)  (0.028) (0.035) (0.317) (0.380) 

Two-year 
Participation 

0.035 0.062 0.188 0.369  0.047 0.076 0.234 0.412 

(0.032) (0.039) (0.376) (0.494)  (0.036) (0.043) (0.413) (0.483) 

Three-year 
Participation  

0.010 0.012 -0.186 -0.040  0.008 0.006 -0.137 -0.009 

(0.035) (0.042) (0.402) (0.520)  (0.034) (0.044) (0.460) (0.545) 

Male Alternative Specification II 

One-year 
Participation 

0.032 0.032 0.085 0.284  0.018 0.022 0.114 0.335 

(0.025) (0.028) (0.272) (0.331)  (0.022) (0.028) (0.269) (0.352) 

Two-year 
Participation 

0.033 0.031 -0.139 0.020  0.042 0.039 -0.119 0.049 

(0.027) (0.033) (0.398) (0.496)  (0.031) (0.037) (0.419) (0.459) 

Three-year 
Participation 

0.031 0.045 -0.230 0.048  0.028 0.048 -0.218 0.042 

(0.031) (0.038) (0.413) (0.533)  (0.031) (0.040) (0.453) (0.549) 

Notes: 
Standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. We 
present in the table local linear regression matching (LLR) with bandwidth=0.1 and nearest neighbor 
matching (NNM) with 5 neighbors.   
Alternative specification I adds a square term of pre-treatment BMI and the interaction terms between 
pre-treatment BMI and race/ethnicity variables to the baseline propensity score function. Alternative 
specification II adds income to poverty ratio, MSA central area indicator and all other regional 
dummies to the baseline propensity score function. 
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Table B8  

Estimates of the SNAP effect on children’s weight measures using alternative treatment and 

comparison groups 

 Outcome Measure I   Outcome Measure II (Standardized) 

 Obese BMI  Obese BMI 

 LLR NNM LLR NNM  LLR NNM LLR NNM 

Female Eliminate Those Who Are Previous Participants from The Treatment Group 

One-year  
Participation 

-0.012 -0.020 0.182 -0.109  -0.026 -0.036 0.114 -0.199 

(0.030) (0.039) (0.371) (0.503)  (0.029) (0.037) (0.428) (0.489) 

Two-year  
Participation 

0.036 0.011 0.464 0.433  0.040 0.011 0.426 0.379 

(0.030) (0.034) (0.342) (0.413)  (0.029) (0.035) (0.353) (0.406) 

Three-year  
Participation 

0.040 0.051 -0.120 -0.092  0.039 0.039 -0.091 -0.076 

(0.027) (0.034) (0.352) (0.424)  (0.028) (0.033) (0.335) (0.404) 

Female Eliminate Those Who Are Previous Participants from The Comparison Group 

One-year  
Participation 

-0.022 -0.014 -0.139 0.010  -0.027 -0.017 -0.159 -0.005 

(0.016) (0.020) (0.220) (0.268)  (0.017) (0.020) (0.218) (0.261) 

Two-year  
Participation 

0.007 0.003 0.068 0.059  0.007 -0.002 0.039 0.016 

(0.020) (0.024) (0.254) (0.301)  (0.018) (0.024) (0.258) (0.318) 

Three-year  
Participation 

0.003 -0.007 -0.136 -0.231  0.004 -0.004 -0.121 -0.229 

(0.019) (0.023) (0.245) (0.277)  (0.020) (0.023) (0.256) (0.319) 

Female 
Eliminate Those Who Are Previous Participants from both Treatment & 

Comparison Groups 

One-year  
Participation 

-0.012 -0.020 0.182 -0.109  -0.026 -0.036 0.114 -0.199 

(0.030) (0.039) (0.371) (0.503)  (0.029) (0.037) (0.428) (0.489) 

Two-year  
Participation 

0.036 0.011 0.464 0.433  0.040 0.011 0.426 0.379 

(0.030) (0.034) (0.342) (0.413)  (0.029) (0.035) (0.353) (0.406) 

Three-year  
Participation 

0.040 0.051 -0.120 -0.092  0.039 0.039 -0.091 -0.076 

(0.027) (0.034) (0.352) (0.424)  (0.028) (0.033) (0.335) (0.404) 

Male Eliminate Those Who Are Previous Participants from The Treatment Group 

One-year  
Participation 

0.029 0.043 0.356 0.228  0.005 0.022 0.352 0.233 

(0.040) (0.050) (0.376) (0.506)  (0.034) (0.043) (0.427) (0.536) 

Two-year  
Participation 

0.058 0.033 0.530 0.458  0.057 0.038 0.540 0.473 

(0.043) (0.053) (0.523) (0.636)  (0.046) (0.052) (0.498) (0.652) 

Three-year  
Participation 

0.062 0.063 0.586 0.642  0.060 0.063 0.638 0.688 

(0.049) (0.058) (0.588) (0.706)  (0.048) (0.056) (0.600) (0.715) 

Male  Eliminate Those Who Are Previous Participants from The Comparison Group 

One-year  
Participation 

0.015 0.000 0.110 -0.176  0.004 -0.014 0.138 -0.152 

(0.024) (0.029) (0.247) (0.346)  (0.021) (0.027) (0.257) (0.332) 

Two -year  0.034 0.031 -0.081 0.274  0.043 0.043 -0.059 0.325 
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Participation (0.029) (0.034) (0.374) (0.460)  (0.031) (0.039) (0.396) (0.486) 

Three-year  
Participation 

0.028 0.027 -0.217 -0.167  0.025 0.025 -0.204 -0.128 

(0.032) (0.037) (0.456) (0.546)  (0.031) (0.039) (0.454) (0.549) 

Male 
Eliminate Those Who Are Previous Participants from both Treatment & 

Comparison Groups 

One-year  
Participation 

0.029 0.043 0.356 0.228  0.005 0.022 0.352 0.233 

(0.040) (0.050) (0.376) (0.506)  (0.034) (0.043) (0.427) (0.536) 

Two-year  
Participation 

0.058 0.033 0.530 0.458  0.057 0.038 0.540 0.473 

(0.043) (0.053) (0.523) (0.636)  (0.046) (0.052) (0.498) (0.652) 

Three-year  
Participation  

0.062 0.063 0.586 0.642  0.060 0.063 0.638 0.688 

(0.049) (0.058) (0.588) (0.706)   (0.048) (0.056) (0.600) (0.715) 

Notes:  
Standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. We 
present in the table local linear regression matching (LLR) with bandwidth=0.1 and nearest neighbor 
matching (NNM) with 5 neighbors.  
Specification of propensity score function: Prob(T = 1) = F(pre-treatment BMI, age, age squared, Black, 
Hispanic, other non-white race,  poor/fair health indicator, mother’s age when child was born, 
mother’s working status, single mother indicator, mother college educated, mother high school 
graduate, income per person, PIAT score, rural, south). For male sample, other non-white race is not 
included in the score function due to the fact there is little variation among the treatment group. 
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Table B9  

Estimates of the SNAP effects on children’s weight measures using corrected BMI 

  Outcome Measure I   Outcome Measure II (Standardized) 

 Obese BMI  Obese BMI 

 LLR NNM LLR NNM 
  

LLR NNM LLR NNM 

  Female 

One-year 
Participation 

-0.003 -0.018 -0.202 -0.198  0.008 -0.006 -0.214 -0.199 

(0.022) (0.024) (0.221) (0.287)  (0.021) (0.027) (0.238) (0.266) 

Two-year 
Participation 

0.021 0.032 0.059 -0.023  0.023 0.033 0.026 -0.056 

(0.025) (0.030) (0.256) (0.336)  (0.023) (0.029) (0.283) (0.325) 

Three-year 
Participation 

0.020 0.009 -0.102 -0.273  0.021 0.006 -0.063 -0.231 

(0.027) (0.035) (0.276) (0.330)  (0.027) (0.034) (0.283) (0.340) 

 Male 

One-year 
Participation 

0.026 0.026 0.123 0.012  0.028 0.026 0.170 0.077 

(0.029) (0.036) (0.275) (0.353)  (0.030) (0.035) (0.277) (0.359) 

Two-year 
Participation 

-0.005 -0.014 -0.043 -0.011  0.003 0.002 -0.017 0.048 

(0.035) (0.045) (0.402) (0.515)  (0.035) (0.044) (0.415) (0.529) 

Three-year 
Participation 

0.000 0.004 -0.233 -0.140  -0.013 0.002 -0.181 -0.096 

(0.048) (0.061) (0.476) (0.588)   (0.046) (0.056) (0.513) (0.596) 

Notes:  
Standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. We 
present in the table local linear regression matching (LLR) with bandwidth = 0.1 and nearest neighbor 
matching (NNM) with 5 neighbors.  
Specification of propensity score function: Prob(T = 1) = F(pre-treatment BMI, age, age squared, Black, 
Hispanic, other non-white race,  poor/fair health indicator, mother’s age when child was born, 
mother’s working status, single mother indicator, mother college educated, mother high school 
graduate, income per person, PIAT score, rural, south). For male sample, other non-white race and 
mother college educated are not included in the score function due to the fact there is little variation 
among the treatment group. 
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Table B10  
Estimates of the SNAP effects for SNAP participants who enrolled for at least 50% of the 
time during one, two, or three consecutive years (the control group consists of eligible 
nonparticipants whose household income was less than 150% of the federal poverty line) 

 Measure I   Measure II (Standardized) 

 Obese BMI  Obese BMI 

 LLR NNM LLR NNM   LLR NNM LLR NNM 

  Female 

One-year 
Participation 

-0.014 -0.007 -0.195 -0.099  -0.016 -0.011 -0.242 -0.164 

(0.015) (0.019) (0.198) (0.263)  (0.016) (0.020) (0.208) (0.251) 

Two-year 
Participation 

0.015 0.004 0.112 -0.078  0.014 0.005 0.081 -0.114 

(0.018) (0.023) (0.248) (0.303)  (0.018) (0.023) (0.251) (0.301) 

Three-year 
Participation 

-0.001 -0.007 -0.205 -0.278  0.000 -0.008 -0.193 -0.273 

(0.020) (0.023) (0.264) (0.319)  (0.019) (0.024) (0.256) (0.314) 

  Male 

One-year 
Participation 

0.022 0.013 0.144 0.157  0.009 0.000 0.143 0.139 

(0.023) (0.027) (0.231) (0.300)  (0.021) (0.026) (0.223) (0.295) 

Two-year 
Participation 

0.033 0.034 -0.054 -0.177  0.039 0.042 -0.044 -0.155 

(0.028) (0.033) (0.357) (0.432)  (0.028) (0.036) (0.361) (0.402) 

Three-year 
Participation 

0.038 0.028 -0.221 -0.295  0.038 0.033 -0.220 -0.302 

(0.034) (0.037) (0.415) (0.521)   (0.031) (0.037) (0.431) (0.506) 

Notes:  
Standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. We 
present in the table local linear regression matching (LLR) with bandwidth = 0.1 and nearest neighbor 
matching (NNM) with 5 neighbors.  
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Table B11  
Estimates of the SNAP effects on children’s weight measures (the control group consists of 
participants who enrolled in the SNAP for less than 50% of the time during one, two and three 
consecutive years) 

  Measure I   Measure II (Standardized) 

 Obese BMI  Obese BMI 

 LLR NNM LLR NNM   LLR NNM LLR NNM 

  Female 

One-year 
Participation 

-0.050 -0.061 -0.249 -0.322  -0.055 -0.068* -0.288 -0.359 

(0.032) (0.034) (0.373) (0.421)  (0.032) (0.033) (0.372) (0.430) 

  Male 

One-year 
Participation  

0.032 0.031 -0.374 -0.408  0.021 0.020 -0.272 -0.318 

(0.044) (0.045) (0.554) (0.576)   (0.040) (0.047) (0.556) (0.656) 

Notes:  
Standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. We 
present in the table local linear regression matching (LLR) with bandwidth = 0.1 and nearest neighbor 
matching (NNM) with 5 neighbors.  
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Table B12 
Estimates of the SNAP effects on children’s weight measures (the control group consists of both 
individuals who participate in the SNAP for less than 50% of the time and eligible nonparticipants) 

  Measure I   Measure II (Standardized) 

 Obese BMI  Obese BMI 

 LLR NNM LLR NNM 
  

LLR NNM LLR  NNM 

  Female 

One-year 
Participation 

-0.013 -0.016 -0.240 -0.323  -0.017 -0.018 -0.291 -0.378 

(0.014) (0.019) (0.202) (0.259)  (0.014) (0.019) (0.209) (0.271) 

Two-year 
Participation 

0.010 0.015 -0.055 -0.007  0.013 0.017 -0.078 -0.036 

(0.018) (0.022) (0.243) (0.281)  (0.019) (0.022) (0.252) (0.300) 

Three-year 
Participation 

0.002 -0.008 -0.183 -0.170  0.003 -0.005 -0.159 -0.150 

(0.018) (0.022) (0.261) (0.321)  (0.018) (0.021) (0.247) (0.308) 

  Male 

One-year 
Participation 

0.017 0.027 0.154 0.264  0.005 0.012 0.158 0.269 

(0.022) (0.025) (0.229) (0.303)  (0.021) (0.027) (0.246) (0.297) 

Two-year 
Participation 

0.024 0.039 -0.097 -0.065  0.033 0.04v8 -0.100 -0.068 

(0.027) (0.034) (0.348) (0.437)  (0.030) (0.036) (0.354) (0.453) 

Three-year 
Participation 

0.033 0.016 -0.205 -0.142  0.031 0.014 -0.214 -0.149 

(0.031) (0.039) (0.399) (0.493)   (0.030) (0.036) (0.401) (0.513) 

Notes:  
Standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. We 
present in the table local linear regression matching (LLR) with bandwidth=0.1 and nearest neighbor 
matching (NNM) with 5 neighbors.  
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Figure B1  

Pre- and post-matching propensity score distribution 

  
Female 1-year participation Male 1-year participation 

  

  
Female 2-year participation Male 2-year participation 

  

  
Female 3-Year Participation Male 3-Year Participation 
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II.A. Background of the SNAP  

The SNAP, formerly known as the Food Stamp Program, is the largest nutrition assistance 

program to low-income households and the only food program that does not have demographic 

restrictions in the United States.1 In 2013, an $82.5 billion federal budget allotment was used for the 

SNAP, and 92% was used directly for SNAP benefits. The SNAP provided benefits to more than 22 

million households and 47.6 million Americans. The SNAP benefits to an eligible household depend 

on the size and the gross and net monthly income of  the household as well as the program’s maximum 

monthly benefit levels.2 Approximately 72% of the SNAP participating households had children, and 

approximately one-half of the SNAP participants were children in 2013. Additionally, the SNAP is 

the largest federal program protecting low-income households against food-related hardships. 

Ratcliffe, McKernan, and Zhang (2011) find that the SNAP reduces the likelihood of food insecurity 

by approximately 30%. Mabli and Worthington (2014) report that children in SNAP households 

experience improvements in food security — the probability of children lacking of access to enough 

food for an active and healthy life (i.e. food insecurity) decreased by 1/3.  

Households must meet certain requirements to receive SNAP benefits, including resource and 

income tests, deduction rules, and employment requirements.3 SNAP participation spell varies among 

participants, and some participants move in and out of SNAP participation (Fan 2010). There are at 

least two reasons for this phenomenon. First, food stamp benefits vary according to family size and 

income. The larger the family size and the lower the income, the more benefits are provided per 

                                                           
1 Other food assistance and nutrition programs are used only by certain demographic groups. For 
example, the WIC program is restricted to women with infants or children. Details regarding the 
SNAP are available at http://www.fns.usda.gov/pd/SNAPsummary.htm. 
2 The maximum benefit levels are determined by the USDA annually. The details are available at 
http://www.fns.usda.gov/snap/eligibility.  
3 Specific rules apply for the elderly and disabled as well as for immigrants. The details regarding 
eligibility are available at the USDA website: http://www.fns.usda.gov/snap/apply.  

http://www.fns.usda.gov/pd/SNAPsummary.htm
http://www.fns.usda.gov/snap/eligibility
http://www.fns.usda.gov/snap/apply
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month. Families or individuals who expect to receive a negligible amount of SNAP benefits do not 

have a strong incentive to apply for and remain in the SNAP. Second, the SNAP requires participants 

to recertify periodically to continue receiving SNAP benefits.4 An individual who fails to do so is 

removed from the program. Certification periods range from monthly to every two years. Most 

households that have regular earned income are on a twelve-month recertification period. For seniors 

and people with disabilities, the recertification period could be every 12 to 24 months. Many 

participants forget to or decide not to recertify because the recertification process is cumbersome to 

them.  

II.B. Links between the SNAP and children’s weight measures 

Obesity results from long-term energy imbalance involving food consumption and physical 

activity. Fan (2010) summarizes the theoretical relationships between SNAP participation and weight 

measures (e.g., the BMI and the obesity risk). First, the SNAP might affect weight status of its 

participants. On one hand, the income effect of food stamps and the restriction that food stamp can 

be only used for eligible food items might increase food consumption and energy intake levels for 

some participants (Breunig and Dasgupta 2005, Fan 2010). Some studies also show that SNAP 

participants select high calorie foods instead of healthful foods to meet their caloric needs (Whitmore 

2002). Thus, SNAP participation is expected to have an adverse effect on weight measures of its 

recipients. On the other hand, food stamps reduce out-of-pocket food spending and increase overall 

food expenditures (Hoynes and Schanzenbach 2009). The increased food expenditure resulting from 

SNAP benefits may enable participants to consume more nutritious and less calorically dense foods 

(Darmon, Ferguson, and Briend 2003). From this perspective, SNAP participation could potentially 

improve weight measures.  

                                                           
4 For example, see the recertification requirement for current SNAP participants in the State of New 
York: https://otda.ny.gov/programs/snap/#recert.  

https://otda.ny.gov/programs/snap/#recert
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Second, the administrative practice of SNAP benefits being distributed once a month might be 

linked to binge eating leading to weight gain over time (Zagorsky and Smith 2009, Shapiro 2005). 

Studies find that participating households reduce their energy intake by approximately 12% in the 

fourth week (Wilde and Ranney 2000) or the average calorie intake by 10%-15% over the food stamp 

month (Shapiro 2005). Hastings and Washington (2010) examine scanner data on the household level 

and find the same cycle of food purchase for SNAP benefits recipients. The human body adapts by 

lowering metabolism and reserving calories as fat when eating is resumed (Manore et al. 1991). The 

chronic increases and decreases in food energy intake resulting from the so-called “food-stamp cycle” 

could gradually cause an increase in the BMI or the obesity risk (Kendall, Olson, and Frongillo 1996).  

Both hypotheses explain the mechanism by which the SNAP might affect the BMI and the obesity 

risk of its participants. If SNAP participation has adverse effects on its participants’ weight measures, 

a longer duration and larger benefits would have greater effects..  

II.C. Previous studies investigating the effect of SNAP participation on children’s weight measures 

The literature on the relationship between the SNAP and children’s weight measures provides 

contradictory results (Robinson and Zheng 2012, Schmeiser 2012, Burgstahler, Gundersen, and 

Garasky 2012, Kreider et al. 2012). Robinson and Zheng (2012) find that one additional month of 

SNAP participation leads to a 0.31 point increase in the BMI among overweight girls aged 12-18. No 

statistically significant effect is found among younger girls, aged 5-11, and boys aged 5-11 and 12-18. 

Burgstahler, Gundersen, and Garasky (2012) find a 10% increase in the probability that SNAP 

participation is associated with a 5.7% decrease in the probability of being overweight among children 

aged 2-18. Schmeiser (2012) finds that SNAP participation reduces the BMI percentile and the 

probability of being overweight or obese in young boys and girls aged 5-11 and in adolescent boys 

aged 12-18; however, no statistically significant effect is found among adolescent girls aged 12-18. 

Focusing on the endogeneity of SNAP participation and the underreporting of the participation status, 
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Kreider et al. (2012) conclude that there is substantial ambiguity in the SNAP effects on poor health, 

including the effect on obesity. 

The critical issue in estimating the SNAP effect pertains to self-selection (Currie 2003, Kreider et 

al. 2012, Roy, Millimet, and Tchernis 2012). The participants are not randomly assigned into the 

program because they must meet eligibility criteria and self-select into the program if they are eligible. 

The following three reasons have been widely discussed in the literature to explain eligible 

nonparticipation for the SNAP (Gundersen and Offutt 2005, Kreider et al. 2012): (1) the social stigma 

associated with program participation; (2) the transaction costs during the course of initial application 

and subsequent re-certifications; and (3) the small benefits particularly for relatively higher income 

eligible households — the average monthly SNAP benefit per person was approximately $133 in 

2013.5   

Different estimating strategies have been implemented to deal with the potential endogeneity of 

program participation. The IV approach has been widely used to address the selection problem for 

adult obesity (Kaushal 2007, Meyerhoefer and Pylypchuk 2008, Baum 2011) and childhood obesity 

(Schmeiser 2012, Burgstahler, Gundersen, and Garasky 2012, Robinson and Zheng 2012). Kreider et 

al. (2012) extend the nonparametric partial identification methods to simultaneously account for 

endogenous selection in participation and the underreporting of the participation status. They address 

the selection problem by applying relatively weak nonparametric assumptions to the latent outcomes, 

the selected treatments, and the observed covariates as well as examining the classification errors 

caused by underreporting of participation status. They conclude that commonly cited positive 

relationships between SNAP participation and poor health outcomes might be misleading.6  

                                                           
5 Details are available at http://www.fns.usda.gov/pd/SNAPsummary.htm.  
6 Kreider et al. (2012) show that under the weakest restrictions of their model, there is substantial 
ambiguity concerning the SNAP effect on poor health. Under stronger but plausible assumptions used 
to address the selection and classification error problems, the authors show that identification of the 

http://www.fns.usda.gov/pd/SNAPsummary.htm
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The discrepant results regarding the SNAP effect on childhood obesity might be caused by a 

number of factors. First, the discrepancy might be attributed to different econometric strategies 

employed to deal with the endogeneity of SNAP participation. Some studies have used the IV 

approach, which requires the selected instrumental variables to affect weight measures only through 

the endogenous explanatory variable (Schmeiser 2012, Robinson and Zheng 2012). However, none 

of them reports the first-stage regression results. We conduct the first-stage analysis using the state-

level IVs in previous studies. We find that all first-stage F-statistics are well below 10 and that those 

state-level IVs fail to pass the weak instrument tests (see the detailed discussion in Subsection V.B). 

When the instrumental variables are weak, the IV results tend to be biased and inconsistent (Stock, 

Wright, and Yogo 2002). Other studies have employed more sophisticated econometric approaches 

such as matching techniques and nonparametric partial identification methods. Different econometric 

approaches could produce different estimates, even with experimental data (LaLonde 1986). Second, 

previous studies have used different data sets, including nationally representative data sets such as the 

NSLY79 children samples (Robinson and Zheng 2012, Schmeiser 2012) and self-collected survey data 

(Burgstahler, Gundersen, and Garasky 2012). The difference in the datasets might affect the estimated 

effects. Third, the majority of the previous studies use a binary variable to classify SNAP participation 

(an individual participates in the program or not), and a few studies (e.g., Schmeiser 2012) examine 

the SNAP effect based on the months of SNAP participation. Different measures of SNAP 

participation could also contribute to the discrepancy in the estimates.  

 

                                                           
average treatment effect (ATE) decays rapidly with the true SNAP participation rate for each of the 
health outcomes, self-reported fair/poor general health, childhood obesity, and anemia. And the upper 
bounds of the ATE increases from negative to positive numbers if a small proportion of households 
misreport SNAP participation status.  
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III. DATA 

This study uses the NLSY97 administered by the Bureau of Labor Statistics.7 The NLSY97 panel 

consists of a nationally representative sample of approximately 9,000 youths, 12 to 16 years of age, as 

of December 31, 1996. The NLSY97 consists of two subsamples. A cross-sectional sample of 6,748 

respondents represents non-institutionalized youths in the United States. A supplemental sample of 

2,236 respondents oversamples Hispanic or Latino and black youths. The same respondents have 

been surveyed annually since 1997. Because this study focuses on childhood obesity, we focus on the 

first seven rounds, from 1997 through 2004. A total of more than 5,200 12- to 20-year-old respondents 

are included in this study. 

The NSLY97 instruments consist of several main questionnaires, including the youth 

questionnaire and the household income update.8  The following factors comprise the NLSY97: 

employment; schooling; participation in training programs; income, assets, and program participation 

in a number of government assistance programs; family formation such as marriage, fertility, and child 

care; family background; expectations of certain events occurring in the next year, by the time they 

turn 20, and by the time they reach 30; attitudes, behaviors, and time use; health; environmental 

variables describing the respondent’s permanent residence; and event history variables summarizing 

the timing of a variety of major life events for each respondent. Appendix A includes the NSLY97 

questions used to create the variables for this study.  

                                                           
7 See the overview of the NLSY97 at http://www.bls.gov/nls/handbook/2005/nlshc2.pdf and the 
summary of the variables in each round at http://www.bls.gov/nls/NLSY97variablesummary.pdf. 
The detailed information regarding the survey instruments and each topic covered by the NLSY97 is 
available at https://www.nlsinfo.org/content/cohorts/nlsy97.  
8 The initial round of the NLSY97 used the screener, the household roster and nonresident roster 
questionnaire and the parent questionnaire. The special data collection includes two high school 
surveys conducted in 1996 and 2000, the administration of the CAT-ASVAB (the computer adaptive 
version of the Armed Services Vocational Aptitude Battery) during round 1, and the collection and coding 
of high school transcripts in 2000 and 2004. 

http://www.bls.gov/nls/handbook/2005/nlshc2.pdf
https://www.nlsinfo.org/content/cohorts/nlsy97
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The NLSY97 has several attractive features for this study. First, the respondents were asked to 

report their weight and height in each wave of the interview. The longitudinal structure of the data 

allows us to track the program participation status and changes in weight measures over time. Second, 

because it provides detailed information on the months of SNAP participation and on the benefits 

received, we are able to distinguish between the full-time/frequent and occasional participants, 

examine short- and long-term participation, and calculate the monthly average SNAP benefits. Third, 

the NSLY97 enables us to examine each respondent’s eligibility to participate in the SNAP and 

precisely construct the comparison group of eligible nonparticipants. In particular, the survey asks 

questions of all the respondents regarding their family income and assets. The independent youth 

additionally report in detail other income received including self-employment income, child support, 

interest or dividend payments, or income from rental properties. Fourth, the supplemental sample 

increases the sample size of the treatment and comparison groups, which is likely to improve the 

matching quality. Finally, the data set contains a rich set of demographic characteristics that are 

potentially correlated with SNAP participation and weight measures.   

We create two weight measures, including the BMI and an indicator for obesity. The BMI is 

calculated based on each respondent’s reported weight in pounds and height in inches in every wave 

of the interview.9 A respondent is classified as obese if his/her BMI is at or above 30. We also calculate 

the actual age in months based on each respondent’s birth date and the interview date. The longitudinal 

structure of the NLSY97 allows us to determine precisely how much each respondent’s BMI or obesity 

status changed over time.  

We use the detailed SNAP participation information in the NLSY97 to create variables to 

measure the intensity and duration of SNAP participation (see Appendix A.2 for the detailed questions 

                                                           
9 We first change inches and pounds to meters and kilograms. Then we calculate the individual’s BMI 
as the weight measured by kilograms divided by the square of the height measured by meters.  
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that we used to create these variables). The duration of participation is important because the weight 

outcome is a long-term balance of food/energy intake and expenditure. We focus on one-, two- and 

three-year time frames. The participation intensity is measured by the percentage of time an individual 

enrolled in the SNAP or the average monthly benefits a participant received. The full-time participants 

enrolled in the SNAP all the time and received more benefits than the part-time participants. An 

average full-time participating household received $3,935 ($1,190 per person) compared with $1,491 

($437 per person) for the part-time participating household in our data. Participation intensity is used 

to define the treatment group in our empirical analyses.  

 

IV. Methodology 

IV.A. Difference-in-difference propensity score matching 

This study employs propensity score matching (PSM) to deal with the selection bias. 10 The 

propensity score is defined as the conditional probability of receiving a treatment given pre-treatment 

characteristics. It is a convenient way to summarizing the information from the pre-treatment variables 

because controlling for the differences in the pre-treatment observables is challenging when there are 

many pre-treatment variables (the curse of dimensionality). One underlying assumption of the PSM 

estimators is that all the variables driving self-selection are observable to the researcher and that the 

assignment to treatment is independent of the outcomes conditional on the covariates (so called 

ignorability i.e. Rosenbaum and Rubin 1983). A PSM approach uses the observables to adjust for 

possibly confounded treatment assignments by regrouping the observations. To control for the 

temporally invariant differences in the outcomes between the participants and nonparticipants, we 

                                                           
10 See Abadie and Imbens (2002), Hahn (1998), Heckman, Ichimura and Todd (1998, 1997), 
Heckman et al. (1998), and Hirano, Imbens and Ridder (2003) for a detailed discussion of propensity 
score matching techniques.  
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employ the DID matching estimator defined by Heckman, Ichimura and Todd (1997) and Heckman 

et al. (1998). This type of estimator matches on the basis of the differences in the outcomes and uses 

the same weighting functions as the cross-sectional matching estimators.  

The basic idea of matching is to impute counterfactual outcome for the program participants 

using eligible nonparticipants with the same propensity score. Matching has several advantages over 

other non-experimental evaluation techniques. First, matching does not impose a functional form 

restriction in estimating the conditional expectation of the outcome variable, which is usually not 

justified by economic theory nor by the data used (Smith and Todd 2005, Dehejia and Wahba 1998). 

Dehejia and Wahba (1998) and Smith and Todd (2005) compare matching and regression estimates 

constructed using the same explanatory variables. Their results suggest that avoiding these functional 

form restrictions could reduce bias.11 Second, matching could impose a common support requirement. 

The poor overlap in support between the treated and the comparison group raises questions regarding 

the robustness of the parametric methods that rely on the functional form to extrapolate outside the 

common support (Caliendo and Kopeinig 2008). Third, the dimensionality of the observable 

characteristics is high in our study. A PSM approach is particularly useful under such circumstances 

because it provides a weighting mechanism that produces unbiased estimates (Dehejia and Wahba 

1998).   

Certain systematic differences between the participants and nonparticipants might remain even 

after conditional on the observables for the cross-sectional matching estimators. Such differences 

violate the identification conditions required for the matching estimators. We take advantage of the 

panel structure of the NLSY97 to implement the difference-in-difference (DID) matching estimator.  

                                                           
11 Matching, in some sense, represents a much more flexible functional form than any specific linear 
or non-linear relationships between weight measures and SNAP participation, and hence reduces the 
bias caused by an incorrect function form.  
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Let be the weight outcome if an individual participates in the SNAP and  be the weight 

outcome if the individual does not. Let t and t’ denote the time periods before and after the program 

participation and i denote the individual. The sample average treatment effect for the treated 

individuals (SATT) is the SNAP effect on the weight measure for the participants: 

 

where  and the weights  depend on the matching algorithm employed. �̂�0 is the weight 

measure of the matched untreated individuals.  

Theoretically, all the PSM estimators should yield the same results asymptotically. As the sample 

size goes to infinity, the different matching algorithms become closer to comparing only exact matches 

(Smith 2000). Yet, the selection of the matching estimator could be important for a small sample 

(Heckman, Ichimura, and Todd 1997). The performance of different matching estimators varies case-

by-case and depends largely on the available data structure (Zhao 2003). If the size of the comparison 

group is large, using multiple matches produces more precise estimates than using one match. In 

practice, it is sensible to try different matching estimators. If the matching results differ significantly, 

further investigation might be needed to reveal additional information regarding the source of the 

disparity (Bryson, Dorsett, and Purdon 2002). 

We apply the following widely used matching algorithms: the nearest neighbor matching (NNM) 

and the local linear regression matching (LLR). The NNM estimator is the most straightforward 

matching estimator. Every treated unit is compared with one or more units from the comparison 

group with the most similar propensity score.12 We impose the common support restriction, and each 

                                                           
12 The NNM estimator could be biased if the distance between the “best” matches is actually far apart. 
The caliper-matching estimator imposes a tolerance level on the maximum propensity score distance 
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match is weighted equally. The LLR is a generalized version of kernel matching. It uses a kernel-

weighted average over multiple persons in the comparison group as the counterfactual outcome of 

the treated observation. Fan (1992) shows that the LLR converges faster and is more robust to 

different densities of data than the kernel matching.  

To test the SNAP effects on the weight measures, we need estimate the standard errors for the 

estimators. Calculating the analytical standard errors is cumbersome, and bootstrapping is frequently 

used to obtain the standard errors for the matching estimators (e.g., Heckman, Ichimura, and Todd 

1997, Black and Smith 2004, Sianesi 2004, Caliendo and Kopeinig 2008). Each bootstrap sample is a 

random sampling with replacement from the original data set. We draw 500 bootstrap samples and 

estimate 500 average treatment effects for the treated individuals. The distribution of these means 

approximates the sampling distribution (and thus the standard error) of the population mean.  

IV.B. Defining the treatment group and the comparison group 

To avoid comparing the SNAP participants with non-eligible individuals who have more 

resources and are less likely to have food insecurity problems, only eligible nonparticipants are 

included in the comparison group. A respondent is classified as an eligible nonparticipant if his/her 

household income is below 130% of the federal poverty line and if he/she does not participate in the 

SNAP.13  

The NSLY97 data show that the amount of the SNAP benefits is positively related to the SNAP 

participation intensity. If the SNAP has significant effects on the weight measures, we would expect 

the full-time participants to be affected more than the part-time participants. Thus, if we do not find 

                                                           
so that it avoids bad matches. We find that the NNM matching estimators are very similar to the 
caliper-matching estimators for our data set. 
13 The NSLY97 provides income and asset information. However, the asset information for children 
and adolescents is not as accurate as that for adults. Thus, we use the income criteria for the eligible 
nonparticipants. We exclude the NLSY97 respondents whose household income was above 130% of 
the federal poverty line, which significantly reduces the sample size of the comparison group.  
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significant effects among the full-time participants, the SNAP is less likely to affect weight measures 

of its participants. Although the full-time participants would comprise an ideal treatment group, the 

NLSY97 has very few full-time SNAP participants. 14  Relative to the more than 2,000 eligible 

nonparticipants, 55, 29, and 18 male respondents are full-time participants in the one-, two- and three-

year periods, respectively. The corresponding numbers for females are 160, 133 and 92, respectively. 

The limited number of full-time participants in the treatment group, particularly in the male cohorts, 

raises the question of the matching quality. To improve the matching quality, we define the treatment 

group as participants who enrolled in the SNAP for at least 50% of the time (hereafter, 50%-time 

participants), which results in 344, 413 and 441 female respondents and 114, 108 and 100 male 

respondents in one-, two- and three-year periods, respectively. We also define our treatment group 

differently as robustness checks: (a) by creating an alternative treatment variable based on the monthly 

average SNAP benefits (see the details in Section VI.E) and (b) by including only full-time participants 

in the treatment group (see the details in Section VI.F). 

Figure 1 illustrates the obesity prevalence and the BMI for the SNAP participants and eligible 

nonparticipants. Consider females and one-year duration as an example. As shown in Fig. 1A, 

compared with the eligible nonparticipants, the full-time participants have a statistically higher BMI 

by 2-3 units and higher obesity prevalence by approximately 7-8 percentage points. The corresponding 

number for the 50%-time SNAP participants are 2-3 units for the BMI and 4 percentage points for 

the obesity prevalence. The full-time participants have a statistically higher prevalence of obesity than 

the 50%-time participants; however, no statistically significant difference in the BMI is found between 

these two participating groups. Fig. 1B shows similar patterns for males, with the following 

differences. First, the BMI difference between the participants and the eligible nonparticipants is 

                                                           
14 There are only 148/52 full-time female/male participants for one-year duration. For two- and three-
year durations, the numbers decrease significantly and matching becomes infeasible.  
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smaller by one unit. Second, the obesity prevalence for the 50%-time participants is lower than that 

for the eligible nonparticipants for one- and two-year participation.  

IV.C. Selection of the matching variables 

Our selection of the matching covariates depends on theoretical considerations, the regression 

analyses, and the data availability. A total of 16 (15) matching variables are included for the female 

(male) sample. First, the individuals’ socio-demographic information includes age, race and ethnicity 

background, an indicator of self-reported health conditions, and a measure of academic achievement. 

The BMI is age-dependent among children and adolescents. The prevalence of obesity exhibits 

significant disparities across races (Fan, Jin, and Khubchandani 2012). Racial background controls for 

certain genetic factors and diet habits that might affect the weight status.15 The academic achievement 

for each respondent is measured by the Peabody Individual Achievement Test (PIAT) in math and 

reading in the NLSY97. The PIAT is among the most widely used brief assessments of academic 

achievement, with demonstrably high test-retest reliability and concurrent validity. The PIAT largely 

reflects cognitive ability (Carneiro, Meghir, and Parey 2013, Palermo and Dowd 2012), which might 

affect weight management efforts and strategies. We also include the pre-treatment BMI, which to 

some degree controls for unobserved biological differences (e.g., genetic factors) affecting the BMI.  

We include parental and family characteristics that have been used in studies of childhood obesity. 

The mother’s education and employment status and a binary variable indicating whether the 

respondent lives in a single-mother family or not are included to reflect the family environment, 

parental awareness of nutrition, and dietary habits. We would expect per capita household income to 

reflect household resources such as food availability. We also include a rural-urban dummy to capture 

                                                           
15 The ethnic background for other races (non-black, non-Hispanic and non-white) is not included for 
the male sample because of the lack of variation.  
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the difference in public transportation and the food environment. A region indicator (South vs. the 

other regions) to reflect regional differences such as dietary preferences is also included.  

Although we select eligible nonparticipants for the comparison group who presumably are more 

comparable to the SNAP participants, notable differences remain in the pre-intervention 

characteristics between the participants and eligible nonparticipants. Table 1 shows the summary 

statistics of the treatment and control groups for the one-year period. Compared with the eligible 

nonparticipants, the 50%-time SNAP participants are one year older, more likely to be African 

American and less likely to be Hispanic, and more likely to have poor or fair health status and a lower 

PIAT score. The mothers of the SNAP participants are less likely to be employed and to have at least 

some college education. The SNAP participants are less likely to be from a single-mother family. Table 

1 also shows one important distinction in terms of the pre-treatment BMI: the SNAP participants 

have a higher BMI than the eligible nonparticipants before the treatment — approximately two units 

higher for the females and less than one unit higher for the males. The differences in the pre-

intervention characteristics between participants and eligible nonparticipants for the 2- and 3-year 

periods are similar (see Table B1 in Appendix B).  

 

V. EMPIRICAL RESULTS 

V.A. DID-PSM results 

The baseline treatment group consists of participants enrolled in the SNAP for at least 50% of 

the time, and the baseline comparison group includes eligible nonparticipants. The dependent 

variables are unconditional differences in weight measures, specifically the BMI and the obesity status, 

before and after SNAP participation (Outcome Measures I in Table 2). We conduct the analysis 

separately for males and females for the following reasons. First, the literature shows that the SNAP 

effect differs by gender, and most studies find a significant effect on the female participants and no 
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effect on the male participants on adult obesity (Meyerhoefer and Yang 2011). Second, the studies on 

childhood obesity show that boys and girls are dramatically different in terms of body development, 

weight perception, and weight management strategies (Fan, Jin, and Khubchandani 2012).  

Because the duration between two consecutive interviews differs across the respondents, we 

standardize the duration into 12, 24, and 36 months and create changes in weight measures during the 

standardized period (Outcome Measures II in Table 2).16 For all the estimations, we impose common 

support to avoid the outliers in the propensity score distribution and reduce bias (Heckman, Ichimura, 

and Todd 1997). To further avoid bias caused by outliers of the self-reported height and weight, we 

drop those who have unrealistic changes in BMI from the treatment and comparison groups.17 The 

standard errors are based on bootstrapping with 500 repetitions and 100% sampling.  

We use five, ten, fifteen and twenty neighbors in the comparison group to match every treated 

individual in the NNM and different fixed bandwidths (0.06, 0.1, 0.15, and 0.2) in the LLR. The results 

based on the NNM and LLR algorithms are remarkably similar. This finding is exactly as predicted by 

the theory — when the sample size is large enough, all the matching algorithms produce the same 

results (Smith 2000). Table 2 summarizes the results of five neighbors and bandwidth of 0.1.18  

Column 1 of Table 2 shows the number of observations used by matching algorithms from the 

treatment and comparison groups. Compared with the sample sizes in Tables 1, only a few 

                                                           
16 Because each respondent was surveyed in different dates, the duration between two survey times 
are different for each individual. For example, the time between two continuous interviews could 
range from 5 months to 18 months among the respondents. We standardized the changes in weight 
measure for 12, 24, and 36 months. For example, if an individual’s BMI changed by 0.5 from one 
interview to the next and the time between two interviews was 6 months, we construct a standardized 
12-month BMI change equal to 0.5×(12/6)=1.  
17 We drop several outliers whose BMI increases or decreases by more than 20, 40 and 60 units in a 
one-, two-, and three-year period. For a person of 6 feet high, a 20-unit change in the BMI indicates  
a change of 148 pounds in body weight.  
18 Because of the space limit, we are not presenting the results from the other parameters. They are 
available upon request.  
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observations are off support and excluded from the matching. In the case of Outcome Measure 1, in 

which the dependent variable is the unconditional difference in the BMI or obesity status before and 

after SNAP participation, columns 2, 3, 6 and 7 show the estimated SNAP effects on the change in 

the obesity risk. Every estimate is a percentage point change in the obesity risk representing the 

difference between the probability of becoming obese for an average SNAP participant and that for 

an average eligible nonparticipant. Similarly, columns 4, 5, 8 and 9 summarize the SNAP effect on the 

BMI change. None of the 48 estimates in Table 2 is statistically significant at the 5% level, indicating 

SNAP participation has no effect on the BMI and the obesity risk for both males and females in one-

, two- and three-year periods. Similarly, no statistically significant effect is found for Outcome Measure 

II. The overall findings show that the SNAP has no statistically significant effect on the BMI or the 

obesity risk among 12- to 20-year-old SNAP participants. We conclude that the SNAP is not 

responsible for the higher prevalence of childhood obesity in low-income households in the United 

States.  

Separate analyses by gender result in small sample sizes, particularly for the male cohorts. Given 

that the main results reported in Table 2 are qualitatively and quantitatively similar for males and 

females, we pool the male and female cohorts to increase the sample size and re-estimate the SNAP 

effect. We also include a female indicator as an extra matching variable. The results are consistent with 

the main results in Table 2 (see Panel A of Table B2 in Appendix B). 

V.B. Comparison with the previous studies 

This study differs from previous studies in the following aspects. First, we focus on the change 

in the BMI or the obesity status instead of the BMI level or the obesity status to avoid the confounding 

effects of time-invariant factors. We also control for the previous BMI, which is associated with both 

observable and unobservable factors that could affect the BMI in the past. Second, utilizing the 

detailed SNAP participation information, we measure the participation intensity, based on the 
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percentage of time that a participant enrolled in the SNAP or the monthly SNAP benefits per capita 

during a specified period. Third, we employ a semi-parametric DID matching technique. Such 

technique does not assume a specific relationship between weight measures and SNAP participation 

to avoid potential bias caused by the incorrect functional form specifications.  

To illustrate why our results differ from previous studies, we conduct the following experiments 

using the NLSY97. First, we regress the BMI/obesity status on SNAP participation variables used in 

previous studies. In each regression, the dependent variable is either the BMI or the obesity status. 

The independent variable of  interest is SNAP participation that is either a binary indicator with a 

value of  one indicating SNAP participation in previous year and zero otherwise or a continuous 

variable representing how many months a respondent enrolled in the SNAP in the previous year. We 

also control for the baseline matching variables. As shown in Table B3 in Appendix B, we find that 

regressing the BMI or the obesity status on both types of SNAP participation variable yields positive 

and significant SNAP effects. However, the estimates become statistically insignificant when we use 

the change in the BMI or the obesity status as the dependent variable. This result suggests the 

importance of controlling for time-invariant factors and indicates that using the level of the BMI or 

the obesity status generates upward biased results. When we use the half-time participation variable as 

the variable of interest, the statistical significance of estimates also disappears. Both innovations, using 

the difference in weight measures and focusing on SNAP participation intensity, reduce the magnitude 

and the statistical significance of  the estimated SNAP effects. When we use both change in weight 

measures and the half-time SNAP participation variable, the estimated SNAP effects are statistically 

insignificant and the magnitude is close to zero. In conclusion, both changes in weight measures and 

a careful measurement of SNAP participation contribute to our results.  

Second, several earlier studies use instrumental variables to deal with the endogeneity of SNAP 

participation. To be valid instruments, excluded exogenous variables must be sufficiently correlated 
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with the endogenous variable but uncorrelated with the error term. If instruments are only weakly 

correlated with the endogenous variable, the 2SLS estimator is biased toward the OLS estimator and 

inference based on the standard errors reported can be severely misleading (Staiger and Stock 1997, 

Stock, Wright, and Yogo 2002, Hirano, Imbens, and Ridder 2003). Since we are more concerned about 

the positive effects of the SNAP on childhood obesity, we focus on Robinson and Zheng (2012), 

which find positive SNAP effects for certain age cohorts. We construct a similar set of instrumental 

variables based on the SNAP policy database.19 We conduct the weak instruments tests and present 

results in Appendix Table B5. We find the instrumental variables are only weakly related to the 

endogenous variable. First, none of the Shea’s partial R-squared is greater than 0.01, which indicates 

the instrumental variables have negligible explaining power towards the endogenous variable. Second, 

none of the first stage F statistics is greater than 3. Stock, Wright, and Yogo (2002) suggest that the F 

statistic should exceed 10 for inference based on the 2SLS estimator to be reliable when there is one 

endogenous regressor. Third, we fail to reject the null hypothesis that the set of instrumental variables 

is weak based on Stock and Yogo’s tests (Stock and Yogo 2005). The results clearly indicate that the 

state-level SNAP rules are weak instruments for SNAP participation. A potentially valid instrumental 

variable for SNAP participation is the ratio of acceptances to applicants at the county- or state-level. 

However such an instrumental variable is not available to researchers on a public use basis. Since a 

valid instrumental variable is hard to come by, a semi-parametric econometric approach could reduce 

the potential bias caused by the endogeneity of SNAP participation.  

In conclusion, all three techniques, using the change in weight measures, focusing on SNAP 

participation intensity, and employing a semi-parametric approach to deal with endogeneity of  SNAP 

participation, affect the results. The experiments we conduct confirm that using changes in weight 

                                                           
19 The SNAP policy database is available at http://www.ers.usda.gov/data-products/snap-policy-
database.aspx. See Table B4 in Appendix B for a list of the state-level instrumental variables.  

http://www.ers.usda.gov/data-products/snap-policy-database.aspx
http://www.ers.usda.gov/data-products/snap-policy-database.aspx
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measures matter most and the difference in the results stems from different econometric techniques, 

not different data.  

 

VI. MATCHING QUALITY AND ROBUSTNESS ANALYSES 

To check the matching quality, we conduct balancing tests of the covariates and compare the 

propensity score distributions between the treatment and comparison groups before and after 

matching for each outcome variable. Thirty-one of 48 pairs of matching covariates for the female 

subsamples and 17 of 45 pairs for the male subsamples are statistically significant at the 5% level 

before matching. After matching, none of the differences between the groups remains statistically 

significant, and the magnitude of the differences decreases dramatically (see Table B6 in Appendix B). 

The propensity score distributions by gender and duration differ significantly between the treatment 

and comparison groups before matching, but they almost completely overlap after matching (see Fig. 

B1 in Appendix B). We conclude that matching is effective in eliminating the differences between the 

treatment and comparison groups. We provide a series of robustness analyses below for the main 

matching results 

 

VI.A. Different specifications of the propensity score equation 

A matching estimator might be sensitive to the selections of the propensity score specification 

(e.g. Heckman, Ichimura, and Todd 1997, Smith and Todd 2005). Our results would be less convincing 

if they are sensitive to the propensity score specification. We use two alternative specifications for the 

robustness check. First, to test whether the matching results are sensitive to non-linearity of the 

propensity score equation, we add a square term of the pre-treatment BMI and the interaction terms 

between the pre-treatment BMI and the race/ethnicity variables. Second, to show whether the 

matching results are sensitive to the extra matching variables in the propensity score equation, we add 

the following matching variables: income to poverty ratio, the MSA central area indicator, and all other 
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regional dummies. None of the estimated SNAP effects based on the alternative specifications is 

statistically significant (see Table B7 in Appendix B). Thus, consistent with the main results, alternative 

specifications show little evidence that SNAP participation positively or negatively affects the BMI or 

the obesity risk of adolescents. 

VI.B. Alternative treatment and comparison groups 

Some individuals in the treatment and comparison groups might have participated in the SNAP 

prior to the study period. Including the previous SNAP participants in the treatment or comparison 

group could be potentially problematic if the SNAP alters the individuals’ consumption patterns and 

eating habits, which in turn affects the weight measures. The SNAP effects would be underestimated 

if the SNAP causes binge eating in some adolescents in the comparison group who had previously 

enrolled in the SNAP. If the SNAP participants gained weight and became obese before 1997 (the 

first survey year) and their BMIs had been stable ever since, the treatment effects would be 

underestimated. We therefore exclude those eligible nonparticipants who had prior SNAP 

participation from the comparison group and drop those who previously received SNAP benefits 

from the treatment group. We re-estimate the treatment effects on all the outcomes using the refined 

treatment and comparison groups and the baseline propensity score equation. The results are similar 

— none of the estimated SNAP effects is statistically significant (see Table B8 in Appendix B).  

VI.C. Covariate matching 

Whereas the PSM imputes the missing potential outcomes using the estimated propensity score, 

the covariate matching (CVM) estimator is not based on assumptions regarding either treatment 

assignment or the relationship between the covariates and outcomes. In CVM, every treated unit is 

matched to a number of units in the control group, based on the distance measured by the vector 
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norm . Let  be the vector norm with the positive definite matrix V,20 and the 

CVM defines  as the distance between the vector x and z, where x and z represent the 

covariates for a treated unit and a potential match.21 We re-estimate the treatment effects using the 

baseline comparison and treatment groups as well as the same set of matching variables for the DID-

PSM. As shown in Table 3, none of the estimated SNAP effects is statistically significant. The CVM 

results further confirm SNAP participation is not responsible for the higher BMI and obesity 

prevalence among adolescent participants. 

VI.D. Inverse Probability-weighted Estimator 

Matching algorithms typically use a proportion of the population to construct the comparison 

group, which might constrain their ability to generalize the results. An alternative econometric method 

applies an inverse propensity score estimator to adjust for the confounding factors (Horvitz and 

Thompson 1952, Hirano, Imbens, and Ridder 2003, Tan 2010, Wooldridge 2007). An inverse 

probability-weighted (IPW) estimator places a non-zero weight on all the observations. Each weight 

is the inverse of the estimated probability that an individual receives a treatment (in this case, enrolls 

in the SNAP). The outcomes of the individuals who likely receive a treatment have a significant weight 

(close to one). The outcomes of the individuals who unlikely receive a treatment have a much less 

weight (close to zero). The IPW estimators use the weighted averages of the observed outcome 

                                                           
20 We use the diagonal matrix, of which the diagonal elements are the inverses of the variances of Xi 
(the element of the set of covariates), as our weighting matrix V. The weighting matrix V accounts 
for the difference in the scale of the covariates. 
21 A detailed discussion on covariate matching is presented by Abadie and Imbens (2002) and Abadie 
et al. (2004). The simple matching estimator would be biased in the finite samples when the matching 
is not exact. Abadie and Imbens (2002) develop a bias-corrected matching estimator, adjusting the 
difference within the matches for the differences in their covariate values. Although, theoretically, 
matching the multidimensional covariates could lead to substantial bias, the matching approach 
combined with bias adjustment often reduces bias significantly.  
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variables to estimate the means of the potential outcomes. The weights account for the missing data 

inherent in the potential-outcome framework. We re-estimate the treatment effects using the IPW 

estimators and present the results in Table 4. None of the estimates is statistically significant, which is 

remarkably consistent with the DID-PSM results. We are less concerned about the generalization of 

the main results — the SNAP does not cause the participating children to gain extra weight or become 

obese compared with the eligible nonparticipants.    

VI.E. SNAP participation based on the benefits received 

We are concerned that the length of participation does not necessarily reflect the treatment 

intensity for some participants. Some participants might remain in the program for a long period and 

only receive $20 benefits every month. The NLSY97 shows that the monthly benefit distributions 

have large standard deviations. Some participants receive more than $400 whereas others receive 

several dollars every month. The median monthly benefits per capita are $31 for males and $47 for 

females during our sample period.  

To address this concern, we experiment with an alternative definition of treatment intensity, 

based on the amount of SNAP benefits received by the participants. We define the treatment group 

as the participants who receive more benefits than the median level of the benefit distribution of the 

same gender. The comparison group is defined as usual — eligible nonparticipants. As shown in Table 

5, none of the estimates is statistically significant, which is consistent with the main results.  

VI.F. Full-time SNAP participants 

Ideally, we would use full-time participants for the treatment group because they are most likely 

to be affected by the SNAP. Unfortunately, as we discussed above, there are very few full-time 

participants, particularly male participants. Because of the small number of full-time participants, we 

estimate the SNAP effect only for the case of one-year participation (55 males and 110 females are 
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one-year full-time participants). We apply the baseline comparison group and the propensity score 

specification to the full-time participants. As shown in Table 6, none of the estimates is statistically 

significant.  

VI.G. Correct for self-reported BMI 

Self-reported measurement errors are common in survey data. The measurement error in the self-

reported heights and weights in the NLSY97 is a concern. Researchers have shown that self-reported 

weights are directly related to the respondent’s overweight status and that heights are generally over-

reported (Rowland 1990). They also find that bias and unreliability increase positively with the 

magnitude of overweight and age, with overweight females more likely to underreport weight than 

overweight males. Following Fan (2010), we address this issue by estimating self-reported error 

correction equations with data from the NHANES 2000-2008,22 which includes self-reported and 

doctor-measured height and weight measurements. We calculate the BMI and obesity status using the 

predicted outcomes rather than the self-reported outcomes and re-estimate the SNAP effect on the 

weight measures. The results are consistent with the main results — SNAP participation has no 

statistically significant effects on the BMI and the obesity risk even when we adjust the possible 

underestimation of the obesity/BMI (see Table B9 in Appendix B). 

VI.H Discussion regarding unobservables 

One of the critical assumptions for the PSM technique is conditional independence — the 

treatment status is independent conditional on the observables. The unobservables could potentially 

affect the treatment status, such as SNAP participation. Social stigma is hypothesized to be one of the 

reasons why a large proportion of eligible individuals select not to apply for SNAP benefits 

(Gundersen and Offutt 2005, Kreider et al. 2012). We examine the potential influences of 

                                                           
22 The NHANES 2000-2008 was conducted during 2000-2008, which is the most closely related to 
our sample period. 
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unobservables in the following ways. First, instead of using the BMI and the obesity status, we use the 

changes in those weight measures during a one-, two-, or three-year period as our dependent variables 

to control for the time invariant unobservables such as genetic factors. Second, we estimate the SNAP 

effect by gender, time frame, and participation intensity. If there are systematic differences in the 

unobservables pertaining to SNAP participation between males and females or among the participants 

with different duration/intensity, separate analyses facilitate controlling for these potential 

unobservables. Third, we experiment with alternative comparison groups so that they are likely to be 

similar to the treatment group in terms of the observables and the potential confounding 

unobservables. We include individuals who are barely ineligible for the program in the comparison 

group and re-estimate the SNAP effect. As shown in Table B10 in Appendix B, no statistically 

significant effect is found for SNAP participation on childhood obesity.  

We conduct additional experiments focusing on the potential unobservables that might differ 

between the SNAP participants and the eligible nonparticipants such as social stigma. First, we define 

the treatment (comparison) group as the SNAP participants who enrolled for more (less) than 50% 

of the time during a one-year period. Hypothetically, the treatment and comparison groups should be 

similar in terms of the unobservables (e.g., social stigma) because they all elect to apply for and enroll 

in the SNAP. If it is true that SNAP increases the BMI or the obesity risk for its participants, the 

SNAP effect is expected to be greater for those who enrolled in the SNAP for a longer period of time 

and the estimates should be positive and significant. As shown in Table B11 in Appendix B, we find 

no evidence that, compared with the short-term SNAP participants, the long-term participants are 

gaining more weight or becoming more obese. The sample size of this newly defined comparison 

group decreases significantly as we examine the 2-year or 3-year participation, which makes estimating 
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the average treatment effect for the treated unpractical. 23  Second, we construct an alternative 

comparison group consisting of the individuals who enrolled in the SNAP for less than 50% of the 

time and the eligible nonparticipants. As shown in Table B12 in Appendix B, we find no evidence the 

SNAP causes weight gain or obesity. We conclude that it is less likely that our main results are affected 

by the unobservables.  

 

VII. CONCLUSIONS 

The SNAP is the largest federal nutrition program with the intended purpose of reducing 

undernourishment/hunger and improving food security in low-income American households. More 

than half of the SNAP participants are children and adolescents from low-income households. 

Because of the higher prevalence of obesity in SNAP children participants than in their counterparts, 

researchers, policy makers, and the public have begun to hypothesize that the SNAP has contributed 

to childhood obesity in low-income SNAP participants. Estimating the SNAP effect on the obesity 

risk and the BMI is challenging for the following reasons. First, there is no controlled random 

experiment because the participants must meet eligibility requirements, and it is illegal to deny an 

application randomly. In addition, the SNAP eligibility and benefit levels do not vary across regions. 

Second, the intensity, duration and benefit amount vary significantly across households and 

individuals. An accurate estimation of the SNAP effect on weight measures requires an accurate 

measurement of SNAP participation. Third, the BMI changes over a certain period of time and not 

overnight. The trend of the BMI is individual-specific predominantly because of metabolism 

                                                           
23 In the case of one-year participation, the sample size for the treatment and comparison groups is 
331 and 211, respectively. The corresponding sample sizes are 365 and 113 for two-year participation 
and 384 and 108 for three-year participation, respectively. For two- and three-year participation, the 
sample size of the comparison group is less than 1/3 that of the treatment group. 
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differences and eating/exercise behaviors. Few panel data sets, other than the NLSY97, are available 

that collect the BMI information of children and adolescents over time.  

This study uses the DID-PSM technique and the NLSY97 to investigate whether SNAP 

participation increases the BMI and the obesity risk in adolescent participants. The NLSY97 is the 

best available data set because it provides solutions to the challenges we discussed above. Specifically, 

the NLSY97 collects the self-reported body weight and height measurements over time, which allows 

us to examine the changes in the BMI and the obesity risk after controlling for the time-invariant 

confounding factors as well as the pre-treatment BMI. Second, the NLSY97 collects detailed 

information regarding SNAP participation and the benefits received, which allows us to accurately 

define the treatment group by the participation intensity, duration, and benefits received. The detailed 

income information allows us to define relatively accurate eligible nonparticipants. Finally, the 

NSLY97 collects rich information on the personal characteristics and environmental variables that are 

correlated with the SNAP participation and weight measures.  

We find little evidence that the SNAP positively or negatively affects the BMI or the obesity status 

of its child participants. Our results hold for various robustness checks, for short-, intermediate-, and 

long-term time frames, and for the participating children with varying participation intensity (e.g., full-

time vs. part-time). This study suggests that the positive or negative effects of the SNAP might be 

caused by a series of inaccurate measurement issues including the participation intensity and duration 

as well as differences in the methodologies employed to control for the endogeneity of SNAP 

participation. This study also highlights aspects that future researchers should consider when 

evaluating the SNAP effect on childhood obesity. First, SNAP participation should be more carefully 

examined because, according to the NLSY97, not all the participants receive equal treatment and the 

differences in the SNAP benefits are significant. A dummy variable indicating participation or not 

might generate biased estimates. Second, examining the changes in the weight measures allows 
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researchers to control for important unobservables (e.g., genetic factors) that might contribute to 

childhood obesity. The SNAP, as the largest nutrition program in the United States, is not responsible 

for the childhood obesity epidemic. The disparity in the prevalence of childhood obesity between low-

income households and high-income households in the United States is likely to originate beyond 

federal nutrition programs such as the SNAP. Proposed SNAP changes, such as more frequent benefit 

distribution and a focus on fresh fruits and vegetables, are likely to be ineffective in reducing childhood 

obesity, although they might induce SNAP participants to develop healthier dietary habits. The SNAP 

reaches millions of children in low-income households, and these results provide a solid basis for the 

proposed reinvigoration of the SNAP by the task force on childhood obesity established by President 

Obama in February 2010.  
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Table 1 

The pretreatment characteristics between the SNAP participants enrolled for at least 50% of the time and 
the eligible nonparticipants during the one year period 

 

Female   Male 

Participants Eligible non-participants  Participants Eligible non-participants 

Change in BMI 0.425 0.630  0.577 0.574 

 (2.944) (2.860)  (2.405) (2.448) 

Change in Obesity 0.0473 0.0507  0.0680 0.0368 

 (0.213) (0.219)  (0.253) (0.188) 

BMI(t) 26.53 24.44  24.83 24.32 

 (7.090) (5.912)  (6.587) (5.057) 

Age 18.75 17.31  18.32 17.33 

 (1.223) (1.650)  (1.409) (1.643) 

Age Squared 3.532 3.024  3.376 3.030 

            (0.443) (0.575)  (0.505) (0.572) 

African  0.495 0.342  0.398 0.380 

American(=1) (0.501) (0.474)  (0.492) (0.486) 

Hispanic(=1) 0.155 0.316  0.262 0.276 

            (0.362) (0.465)  (0.442) (0.447) 

Other Non- 0.0189 0.00481  -- -- 

white Race (0.136) (0.0692)    

Poor or Fair  0.110 0.105  0.0971 0.0587 

Health Status            (0.314) (0.306)  (0.298) (0.235) 

Mother's Age when 23.08 24.12  24.51 24.69 

Child was Born            (5.398) (5.783)  (5.955) (5.957) 

Mother Working 0.596 0.657  0.728 0.654 

            (0.491) (0.475)  (0.447) (0.476) 

Single Mother 0.265 0.425  0.272 0.383 

            (0.442) (0.494)  (0.447) (0.486) 

Mother College  0.129 0.150  0.0680 0.162 

or Higher            (0.336) (0.357)  (0.253) (0.368) 

Mother High  0.319 0.308  0.282 0.276 

School            (0.467) (0.462)  (0.452) (0.447) 

Income per  7.835 7.576  8.585 7.661 

Person(Log) (2.452) (2.033)  (1.348) (1.951) 

PIAT Score 23.31 35.02  29.44 35.44 

            (23.86) (32.19)  (28.32) (32.79) 

Rural(=1) 0.177 0.202  0.204 0.235 

            (0.382) (0.401)  (0.405) (0.424) 

South(=1) 0.451 0.448  0.485 0.450 

 (0.498) (0.497)  (0.502) (0.498) 

Observations No. 317 2,287   103 2,503 
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Table 2 

Estimates of the SNAP effect on children’s weight measures for those who enrolled in the program for at least 50% of the time during the one-, 

two- and three-year periods 

  Outcome Measure I   Outcome Measure II (Standardized) 

 # of Treated/ 
Comparison 

Obese BMI  Obese BMI 

 LLR NNM LLR NNM  LLR NNM LLR NNM 

 Female 

One-year Participation 312/2287 -0.017 -0.017 -0.241 -0.042   -0.020 -0.019 -0.267 -0.063 

 (0.015) (0.019) (0.211) (0.266)  (0.015) (0.019) (0.217) (0.274) 

Two-year Participation 380/2071 0.013 0.013 -0.011 -0.001  0.012 0.009 -0.045 -0.044 

 (0.020) (0.023) (0.247) (0.300)  (0.019) (0.022) (0.257) (0.305) 

Three-year Participation 400/1869 0.007 0.001 -0.199 -0.238  0.009 0.006 -0.190 -0.235 

 (0.020) (0.024) (0.268) (0.308)  (0.020) (0.024) (0.277) (0.306) 

 Male 

One-year Participation 100/2503 0.016 0.016 0.117 0.004  0.004 0.002 0.144 0.019 

 (0.024) (0.028) (0.259) (0.335)  (0.021) (0.028) (0.251) (0.342) 

Two-year Participation 97/2362 0.035 0.021 -0.073 -0.152  0.044 0.031 -0.051 -0.099 

 (0.028) (0.034) (0.382) (0.480)  (0.032) (0.038) (0.407) (0.489) 

Three-year Participation 89/2225 0.029 0.049 -0.215 -0.193  0.026 0.045 -0.203 -0.181 

 (0.032) (0.038) (0.443) (0.531)   (0.032) (0.039) (0.455) (0.572) 

Notes:  
The standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. In the table, we present the local linear 
regression matching (LLR) with bandwidth=0.1 and the nearest neighbor matching (NNM) with 5 neighbors.  
Specification of propensity score function: Prob (T = 1) = F (the pre-treatment BMI, age, age squared, Black, Hispanic, other non-white race, 
poor/fair health indicator, mother’s age when child was born, mother’s working status, single mother indicator, mother college educated, mother 
high school graduate, income per person, PIAT score, rural, south). For the male sample, other non-white race is not included in the score function, 
because there is little variation among the treatment groups. 
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Table 3  

Estimates of the SNAP effect on children’s weight measures using covariate matching  

 
Outcome Measure I 

 
Outcome Measure II 

(Standardized) 

 Obese BMI  Obese BMI 

 N=1 N=5 N=1 N=5  N=1 N=5 N=1 N=5 

 Female 

One-year 
Participation 

-0.014 -0.025 -0.193 -0.321  -0.018 -0.028 -0.267 -0.379 

(0.021) (0.016) (0.260) (0.205)  (0.021) (0.016) (0.265) (0.211) 

Two-year 
Participation 

0.000 -0.013 -0.155 -0.148  0.006 -0.016 -0.186 -0.194 

(0.025) (0.021) (0.281) (0.235)  (0.025) (0.021) (0.281) (0.236) 

Three-year 
Participation 

-0.026 -0.010 -0.240 -0.065  -0.027 -0.008 -0.240 -0.060 

(0.026) (0.021) (0.287) (0.235)   (0.026) (0.021) (0.289) (0.236) 

 Male 

One-year 
Participation 

0.027 0.026 -0.044 -0.031   0.013 0.017 0.053 0.028 

(0.028) (0.025) (0.316) (0.249)  (0.027) (0.022) (0.317) (0.249) 

Two-year 
Participation 

0.018 0.005 -0.220 -0.230  0.029 0.016 -0.161 -0.196 

(0.038) (0.032) (0.418) (0.320)  (0.040) (0.034) (0.419) (0.324) 

Three-year 
Participation 

0.010 -0.003 -0.211 -0.450  0.010 -0.004 -0.180 -0.426 

(0.039) (0.031) (0.473) (0.372)   (0.040) (0.031) (0.479) (0.376) 

Notes: 
The matching variables include the pre-treatment BMI, age, age squared, Black, Hispanic, other non-
white race, poor/fair health indicator, mother’s age when child was born, mother’s working status, 
single mother indicator, mother college educated, mother high school graduate, income per person, 
PIAT score, rural, south. For the male sample, other non-white race is not included in the score 
function, because there is little variation among the treatment groups. 
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Table 4 

Estimates of the SNAP effects on children’s weight measures using inverse probability weighting 

 
Measure I 

  
Measure II 

(Standardized) 

 Obese BMI  Obese BMI 

 Female 

One-year Participation -0.005 0.001  -0.007 -0.008 

 [0.014] [0.209]  [0.014] [0.213] 

Two-year Participation -0.009 -0.249  -0.008 -0.265 

 [0.018] [0.271]  [0.017] [0.273] 

Three-year Participation 0.023 -0.379  0.028 -0.369 

 [0.020] [0.318]  [0.020] [0.323] 

 Male 

One-year Participation 0.018 0.197  0.015 0.241 

 [0.023] [0.269]  [0.023] [0.278] 

Two-year Participation 0.026 -0.233  0.025 -0.229 

 [0.032] [0.428]  [0.032] [0.450] 

Three-year Participation -0.032 -0.857  -0.035 -0.865 

 [0.024] [0.465]   [0.024] [0.492] 

Notes:  
The standard errors are in parentheses.  
Specification of the propensity score function: Prob (T = 1) = F (the pre-treatment BMI, age, age 
squared, Black, Hispanic, other non-white race, poor/fair health indicator, mother’s age when child 
was born, mother’s working status, single mother indicator, mother college educated, mother high 
school graduate, income per person, PIAT score, rural, south). For the male sample, other non-white 
race and mother college educated are not included in the score function, because there is little variation 
among the treatment groups. 
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Table 5 

Estimates of the SNAP effects on the children’s weight measures for the intensive SNAP 

participants based on the amount of benefits received 

 Outcome Measure I  Outcome Measure II (Standardized) 

 Obese BMI  Obese BMI 

 LLR NNM LLR NNM  LLR NNM LLR NNM 

 Female 

One-year 
Participation 

-0.010 -0.002 -0.241 -0.123  -0.021 -0.010 -0.293 -0.184 

(0.018) (0.022) (0.217) (0.280)  (0.017) (0.022) (0.246) (0.299) 

Two-year 
Participation 

0.019 0.004 -0.032 0.019  0.019 0.001 -0.067 -0.025 

(0.019) (0.023) (0.249) (0.300)  (0.018) (0.024) (0.233) (0.288) 

Three-year 
Participation 

0.018 0.004 -0.062 -0.175  0.019 0.004 -0.058 -0.180 

(0.017) (0.021) (0.233) (0.271)  (0.017) (0.020) (0.232) (0.280) 

  Male 

One-year 
Participation 

0.024 0.032 -0.025 0.099   0.022 0.032 0.057 0.148 

(0.029) (0.033) (0.286) (0.389)  (0.027) (0.033) (0.301) (0.393) 

Two-year 
Participation 

0.032 0.028 -0.205 -0.051  0.039 0.034 -0.171 0.007 

(0.029) (0.031) (0.354) (0.411)  (0.026) (0.033) (0.357) (0.437) 

Three-year 
Participation  

0.021 0.040 -0.106 -0.112  0.030 0.046 -0.079 -0.089 

(0.024) (0.028) (0.365) (0.445)   (0.026) (0.030) (0.373) (0.478) 

Notes:  
The standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. 
In the table, we present the local linear regression matching (LLR) with bandwidth=0.1 and the nearest 
neighbor matching (NNM) with 5 neighbors.  
Specification of the propensity score function: Prob (T=1)=F (the pre-treatment BMI, age, age 
squared, Black, Hispanic, other non-white race, poor/fair health indicator, mother’s age when child 
was born, mother’s working status, single mother indicator, mother college educated, mother high 
school graduate, income per person, PIAT score, rural, south). For the male sample, other non-white 
race is not included in the score function, because there is little variation among the treatment groups. 
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Table 6  

Estimates of the SNAP effect on children’s weight measures for full-time participation 

  Outcome Measure I   Outcome Measure II (Standardized) 

 # of Treated/ 
Comparison  

Obese BMI  Obese BMI 

 LLR NNM LLR NNM  LLR NNM LLR NNM 

 Female 

One-year Participation 148/2063 -0.013 -0.014 0.107 0.092  -0.019 -0.024 0.115 0.089 

          (0.020) (0.024) (0.265) (0.348)  (0.019) (0.027) (0.278) (0.366) 

 Male 

One-year Participation 52/2205 0.010 0.008 -0.170 -0.287  0.009 0.000 -0.105 -0.274 

          (0.029) (0.036) (0.349) (0.467)  (0.030) (0.034) (0.359) (0.417) 

Notes: 
The standard errors in parentheses are calculated with 500 bootstrap repetitions with 100% sampling. In the table, we present the local linear matching 
(LLR) with bandwidth=0.1 and the nearest neighbor matching (NNM) with 5 neighbors.  
Specification of the propensity score function: Prob (T = 1) = F (the pre-treatment BMI, age, age squared, Black, Hispanic, other non-white race, 
poor/fair health indicator, mother’s age when child was born, mother’s working status, single mother indicator, mother college educated, mother 
high school graduate, income per person, PIAT score, rural, south). For the male sample, other non-white race and mother college educated are not 
included in the score function because there is little variation among the treatment groups. 
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Figure 1. Weight measures between the eligible nonparticipants and the participants in one-, two- 

and three-year periods 

A. Female cohort 

 

B. Male cohort 

 

 

 

 


