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eAppendix. Additional Information About Search Strategy for Casino Information 
 
Information about the presence of casinos, tribal ownership, opening date, expansion dates and number of slot machines 
was gathered from a variety of sources, similar to previous nationwide studies. Tribal affiliation, opening date, and the 
number of slots in 1999 all came from the legal State-Tribe compacts. We checked this against a list of current casinos 
and tribal affiliations from another reputable source, the National Indian Gaming Association. Number of current slots 
for each casino was pulled from websites catering to casino-visitors, primarily the Indian gaming website, 
500nations.com. For tribes that had more current slots than indicated in the 1999 state-tribe compacts, we used archived 
newspaper articles from LexusNexus and Google News, searching for the casino name, tribe name, and/or words 
“open*” “expand” or “renovate” to determine when the casino opened or expanded. For openings, after 1999, we 
checked these against state-tribe compact dates. 
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eTable 1. Sensitivity Analyses for District Fixed Effects Regressiona Estimates for the Relationship Between Casino Slot 
Machines Per Capitab and Childhood Overweight/Obesityc Among American Indians, 2001-2012 
 
 Percent Overweight/Obese 

Sensitivity Analysis Beta (95% Confidence Interval) Observations Districts 

Final model 
-0.19*  

(-0.26, -0.11) 22,863 117 

Interpolated Population Value 
-0.21* 

(-0.33, -0.10) 22,863 117 

Cohort Effects as covariates 
-0.19*  

(-0.26, -0.11) 22,863 117 

Pre-2008 only 
-0.17+  

(-0.36,0.03) 12,637 115 

Obesity only 
-0.007  

(-0.08, 0.06) 22,863 117 

Excluding pre-existing casinos 
-0.18* 

(-0.26, -0.10) 18,048 93 

New casinos 
-0.24* 

(-0.41, -0.08) 9,923 79 

Expanded casinos 
-0.17* 

(-0.27, -0.07) 20,625 98 

Imputed overweight/obesity 
-0.18  

(-.30, -0.07) 26,781 117 

Large range of alternative cutpoints for 
extreme values on casino slots per 

capita 
   

50 
-0.15+ 

(-0.31, 0.006) 21,881 117 
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eTable 1. Sensitivity Analyses for District Fixed Effects Regressiona Estimates for the Relationship Between Casino Slot 
Machines Per Capitab and Childhood Overweight/Obesityc Among American Indians, 2001-2012 
 
 Percent Overweight/Obese 

Sensitivity Analysis Beta (95% Confidence Interval) Observations Districts 

87 
-0.18* 

(-0.27, -0.08) 22,894 117 

250 
-0.18* 

(-0.27, 0.08) 22,894 117 

450 
-0.18* 

(-0.27, -0.08) 22,919 118 

750 
-0.17* 

(-0.27, -0.08) 23,302 121 

Limited sample to range of Overlapping 
baseline demographic variable levels for 

districts with casino 
openings/expansion and those without 

openings/expansions 

   

Limited to tribal lands with <80% of 
population in poverty 

-0.18* 
(-0.26,-0.11) 22,515 113 

Median Annual Household income 
>$10,000 and <$100,000 

-0.18* 
(-0.26, -0.10) 21,950 111 

Per Capita Annual Income >$9,000 & 
<$100,000 

-0.19* 
(-0.26, -0.11) 22,683 112 

Tribal Population <2000 
-0.19* 

(-0.26, -0.11) 22,691 115 

 
+p-value<0.10 
*p-value<0.05 
Each row in the table refers to a separate model for a specific sensitivity analyses 
a The statistical models for overweight/obesity were district fixed effects linear probability models. In addition to including child age, sex and district fixed effects (i.e. an indicator 
variable for each district), all models also include indicator variables for each year, an ordered categorical variable for year to provide a linear time trend, and interactions terms 
between district indicator variables and the linear time trend to allow the trend in overweight/obesity to vary by district (coefficients are not shown). All models use robust standard 
errors that also correct for correlated outcomes within individuals and school districts.26 
bCasino slot machines per capita was calculated for each school district in every year and represents the number of slot machines per single-race American Indian living on tribal lands 
within the school district. We divided this number by 10 so that a unit increase in the regression models is equal to an increase of 10 slots per capita. This number could change over 
time for each school district, depending on casino opening and expansion dates. 
cOverweight/obesity was defined as a having a BMIZ ≥85th percentile of the age-and sex-specific 2000 CDC/NCHS Growth Charts19 
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eTable 2. Sensitivity Analyses for District Fixed Effects Regressiona Estimates for the Relationship Between Casino Slot 
Machines Per Capitab and Childhood BMIZc Among American Indian Children, 2001-2012 
 

Sensitivity Analysis Model 
Beta (95% CI) Observations Districts 

Final model 

-0.0025*  
(-0.0046, -0.0023) 22,863 117 

Interpolated Population Value 
-0.0026* 

(-0.0052, -0.00008) 22,863 117 

Cohort Effects as covariates 
-0.0024*  

(-0.0045, -0.00029) 22,863 117 

Pre-2008 only 
-0.0031  

(-0.0076, 0.0013) 12,637 115 

Excluding pre-existing casinos 
-0.0024* 

(-0.0046, -0.0001) 18,048 93 

New casinos 
-0.0043* 

(-0.0084, -0.00037) 9,923 79 

Expanded casinos 
-0.0018  

(-0.0048, 0.0012) 20,625 98 

Imputed BMI 
-0.0026  

(-0.0053, 0.0001) 26,781 117 

Large range of alternative cutpoints for extreme values on 
casino slots per capita    

50 
-0.0016 

(-0.0053, 0.0020) 21,881 117 

87 
-0.0022+ 

(-0.0045, 0.00015) 22,894 117 

250 
-0.0022+ 

(-0.0045, 0.0002) 22,894 117 

450 
-0.002+ 

(-0.0045, 0.00014) 22,919 118 

750 
-0.0021+ 

(-0.0045, 0.0002) 23,302 121 

Limited sample to range of overlapping covariate levels for 
districts with casino openings/expansion and those without 

openings/expansions 
   

Limited to tribal lands with <80% of population in poverty 
-0.0024*  

(-0.0046,-0.00015) 22,515 113 
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eTable 2. Sensitivity Analyses for District Fixed Effects Regressiona Estimates for the Relationship Between Casino Slot 
Machines Per Capitab and Childhood BMIZc Among American Indian Children, 2001-2012 
 

Sensitivity Analysis Model 
Beta (95% CI) Observations Districts 

Median Annual Household income >$10,000 and <$100,000 

-0.0025* 
(-0.0047, -0.00022) 

 
21,950 111 

Per Capita Annual Income >$9,000 & <$100,000 

-0.0024* 
(-0.0047, -0.00019) 

 
22,683 112 

Tribal Population <2000 
-0.0025* 

(-0.0047, -0.00025) 22,691 115 
+p-value<0.10 
*p-value<0.05 
BMIZ: body mass index z-score; CI: Confidence Interval 
Each row in the table refers to a separate model for a specific sensitivity analyses. 
a The statistical models for body mass index z-score were district fixed effects linear regression models; the statistical models for overweight are district fixed effects linear probability 
models. In addition to including child age, sex and district fixed effects (i.e. an indicator variable for each district), all models also include indicator variables for each year, an ordered 
categorical variable for year to provide a linear time trend, and interactions terms between district indicator variables and the linear time trend to allow the trend in BMIZ to vary by 
district (coefficients are not shown). All models use robust standard errors that also correct for correlated outcomes within individuals and school districts.26 
bCasino slot machines per capita was calculated for each school district in every year and represents the number of slot machines per single-race American Indian living on tribal lands 
within the school district. We divided this number by 10 so that a unit increase in the regression models is equal to an increase of 10 slots per capita. This number could change over 
time for each school district, depending on casino opening and expansion dates. 
c Body Mass Index z-scores were age- and sex-specific and calculated using the 2000 Centers for Disease Control (CDC) growth charts  
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eTable 3. Child Fixed Effects Regressiona Estimates for the Relationship Between Casino Slot Machines Per Capitab and 
Childhood BMIZc and Overweight/Obesityd Among American Indian Children, 2008-2012 
 
 BMIZ Percent Overweight/Obesity 

 
Beta  

(95% CI) 
Beta  

(95% CI) 

Change in BMIZ per increase of 1 slot per capita  
-0.012+ 

 (-0.025, 0.001) 
0.14  

(-0.52, 0.79) 
Observations 10,011 10,011 

Number of  Students 7,778 7,778 
+p-value<0.10 
*p-value<0.05 
BMIZ: Body Mass Index; CI: Confidence Interval 
a The statistical models for body mass index z-score were child fixed effects linear regression models; the statistical models for overweight/overweight are child fixed effects linear 
probability models. In addition to including child fixed effects (i.e. an indicator variable for each child), all models also include indicator variables for each district and each year, an 
ordered categorical variable for year to provide a linear time trend, and interactions terms between district indicator variables and the linear time trend to allow the trend in 
BMIZ/overweight/obesity to vary by district (coefficients are not shown). All models use robust standard errors that also correct for correlated outcomes within individuals and school 
districts.25 
bCasino slot machines per capita was calculated for each school district in every year and represents the number of slot machines per single-race American Indian living on tribal lands 
within the school district. We divided this number by 10 so that a unit increase in the regression models is equal to an increase of 10 slots per capita. This number could change over 
time for each school district, depending on casino opening and expansion dates.  
cBody Mass Index z-scores were age- and sex-specific using the 2000 Centers for Disease Control (CDC) growth charts.  
dOverweight/obesity was defined as a having a BMIZ ≥85th percentile of the age-and sex-specific 2000 CDC/NCHS Growth Charts. 
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eTable 4. District Fixed Effects Regressiona Estimates for the Relationship Between Casino Slot Machines Per Capitab 
and Childhood BMIZc and Overweight/Obesityd Among White Children to Assess Spillover Effects, 2001-2012 
 
 BMIZ Percent Overweight/Obesity 

 
Beta  

(95% CI) 
Beta  

(95% CI) 

Change in BMIZ per increase 1 slots per capita 
-.0004 (-0.002, 0.0008) 0.00008 (-0.0002, 0.0004) 

Observations 366,771 366,771 
Number of School Districts 117 117 

 
BMIZ: Body mass index z-score; CI: Confidence Interval 
a The statistical models for body mass index z-score were district fixed effects linear regression models; the statistical models for overweight/obesity are district fixed effects linear 
probability models. In addition to including child age, sex and district fixed effects (i.e. an indicator variable for each district), all models also include indicator variables for each year, an 
ordered categorical variable for year to provide a linear time trend, and interactions terms between district indicator variables and the linear time trend to allow the trend in 
BMIZ/overweight/obesity to vary by district (coefficients are not shown). All models use robust standard errors that also correct for correlated outcomes within individuals and school 
districts.26 
b Casino slot machines per capita was calculated for each school district in every year and represents the number of slot machines per single-race American Indian living on tribal 
lands within the school district. We divided this number by 10 so that a unit increase in the regression models is equal to an increase of 10 slots per capita. This number could change 
over time for each school district, depending on casino opening and expansion dates. 
cBody Mass Index z-scores were age- and sex-specific using the 2000 Centers for Disease Control (CDC) growth charts.  
dOverweight/obesity was defined as a having a BMIZ ≥85th percentile of the age-and sex-specific 2000 CDC/NCHS Growth Charts. 
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eTable 5. Analyses of Missing BMI Valuesa: Linear Probability Model of Having a Missing BMI Value 
 
 BMIZa 
 Beta (95% CI) P value 

Casino slot machines/10 per capita 0.00 (-0.01, 0.01) 0.82 
Age (months) 0.00 (0.00, 0.00) <0.001* 

Male 0.00 (-0.01, 0.00) 0.32 
_Itestyear2_2 -0.03 (-0.05, -0.01) 0.01* 
_Itestyear2_3 -0.03 (-0.05, 0.00) 0.02* 
_Itestyear2_4 -0.04 (-0.06, -0.02) <0.001* 
_Itestyear2_5 0.01 (-0.01, 0.03) 0.34 
_Itestyear2_6 -0.01 (-0.03, 0.01) 0.45 
_Itestyear2_7 -0.03 (-0.05, -0.01) <0.001 
_Itestyear2_8 -0.05 (-0.07, -0.03) <0.001* 
_Itestyear2_9 -0.05 (-0.07, -0.03) <0.001* 

_Itestyear2_10 -0.12 (-0.14, -0.10) <0.001* 
_Itestyear2_11 -0.16 (-0.18, -0.14) <0.001* 
_Itestyear2_12 -0.13 (-0.15, -0.10) <0.001* 

_Idistrict__ 0.00 (0.00, 0.00)  
_Idistrict__ 0.04 (-0.02, 0.11) 0.20 
_Idistrict__ 0.14 (-0.02, 0.29) 0.08+ 
_Idistrict__ 0.04 (-0.03, 0.11) 0.25 
_Idistrict__ -0.01 (-0.08, 0.06) 0.79 
_Idistrict__ 0.39 (0.32, 0.46) <0.001* 
_Idistrict__ 0.30 (0.17, 0.43) <0.001* 
_Idistrict__ 0.08 (-0.01, 0.18) 0.09+ 
_Idistrict_ 0.03 (-0.10, 0.17) 0.61 

_Idistrict__ 0.14 (0.06, 0.22) <0.001* 
_Idistrict__ 0.03 (-0.03, 0.09) 0.34 
_Idistrict__ -0.03 (-0.11, 0.05) 0.47 
_Idistrict__ 0.05 (-0.03, 0.12) 0.21 
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eTable 5. Analyses of Missing BMI Valuesa: Linear Probability Model of Having a Missing BMI Value 
 
 BMIZa 
 Beta (95% CI) P value 

_Idistrict__ 0.02 (-0.06, 0.10) 0.63 
_Idistrict__ 0.05 (-0.03, 0.14) 0.20 
_Idistrict__ -0.03 (-0.10, 0.04) 0.36 
_Idistrict__ 0.31 (0.22, 0.39) <0.001* 
_Idistrict__ -0.01 (-0.10, 0.07) 0.78 
_Idistrict__ 0.04 (-0.03, 0.12) 0.28 
_Idistrict__ -0.04 (-0.20, 0.13) 0.65 
_Idistrict__ -0.03 (-0.13, 0.07) 0.57 
_Idistrict__ 0.01 (-0.10, 0.12) 0.82 
_Idistrict__ -0.06 (-0.39, 0.27) 0.72 
_Idistrict__ 0.13 (0.06, 0.19) <0.001* 
_Idistrict__ 0.28 (0.17, 0.38) <0.001* 
_Idistrict__ 0.04 (-0.03, 0.11) 0.23 
_Idistrict__ -0.03 (-0.13, 0.08) 0.62 
_Idistrict__ 0.40 (0.27, 0.53) <0.001 
_Idistrict__ 0.02 (-0.04, 0.09) 0.48 
_Idistrict__ -0.07 (-0.14, 0.01) 0.10 
_Idistrict__ -0.01 (-0.08, 0.06) 0.71 
_Idistrict__ 0.69 (0.60, 0.77) <0.001 
_Idistrict__ 0.06 (-0.20, 0.31) 0.67 
_Idistrict_ 0.60 (0.52, 0.69) <0.001 

_Idistrict__ 0.00 (-0.15, 0.15) 0.99 
_Idistrict__ 0.09 (-0.03, 0.20) 0.15 
_Idistrict__ -0.01 (-0.07, 0.06) 0.87 
_Idistrict_ 0.09 (0.00, 0.19) 0.06 

_Idistrict__ 0.05 (-0.03, 0.14) 0.24 
_Idistrict__ 0.08 (0.02, 0.15) 0.02 
_Idistrict__ 0.08 (0.00, 0.15) 0.05 
_Idistrict__ 0.04 (-0.05, 0.14) 0.37 
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eTable 5. Analyses of Missing BMI Valuesa: Linear Probability Model of Having a Missing BMI Value 
 
 BMIZa 
 Beta (95% CI) P value 

_Idistrict__ 0.33 (0.25, 0.42) <0.001 
_Idistrict_ 0.10 (0.00, 0.20) 0.05 

_Idistrict__ 0.18 (-0.04, 0.41) 0.11 
_Idistrict__ 0.42 (0.34, 0.50) <0.001 
_Idistrict__ 0.04 (-0.03, 0.11) 0.25 
_Idistrict__ 0.15 (-0.04, 0.34) 0.13 
_Idistrict__ -0.01 (-0.14, 0.13) 0.94 
_Idistrict__ 0.01 (-0.14, 0.15) 0.93 
_Idistrict__ -0.09 (-0.30, 0.12) 0.40 
_Idistrict__ 0.18 (0.08, 0.27) <0.001 
_Idistrict__ 0.51 (0.22, 0.80) <0.001 
_Idistrict__ 0.04 (-0.08, 0.17) 0.48 
_Idistrict_ 0.03 (-0.08, 0.13) 0.59 

_Idistrict__ 0.03 (-0.03, 0.10) 0.33 
_Idistrict__ 0.14 (0.07, 0.21) <0.001 
_Idistrict__ 0.05 (-0.09, 0.19) 0.50 
_Idistrict__ 0.02 (-0.07, 0.10) 0.72 
_Idistrict__ 0.04 (-0.07, 0.15) 0.46 
_Idistrict__ -0.01 (-0.09, 0.07) 0.77 
_Idistrict__ 0.12 (0.03, 0.20) 0.01 
_Idistrict__ 0.00 (0.00, 0.00)  
_Idistrict__ 0.05 (-0.01, 0.12) 0.12 
_Idistrict__ 0.13 (0.06, 0.20) <0.001 
_Idistrict__ 0.01 (-0.07, 0.09) 0.80 
_Idistrict__ -0.02 (-0.08, 0.05) 0.62 
_Idistrict__ 0.04 (-0.02, 0.11) 0.21 
_Idistrict__ 0.00 (-0.11, 0.11) 0.99 
_Idistrict__ 0.09 (0.02, 0.16) 0.01* 
_Idistrict__ 0.06 (-0.02, 0.13) 0.15 
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eTable 5. Analyses of Missing BMI Valuesa: Linear Probability Model of Having a Missing BMI Value 
 
 BMIZa 
 Beta (95% CI) P value 

_Idistrict__ 0.00 (-0.06, 0.07) 0.98 
_Idistrict__ 0.00 (0.00, 0.00)  
_Idistrict__ 0.06 (-0.01, 0.14) 0.10 
_Idistrict__ 0.04 (-0.03, 0.11) 0.32 
_Idistrict__ 0.06 (-0.01, 0.14) 0.10 
_Idistrict__ 0.01 (-0.06, 0.08) 0.77 
_Idistrict__ 0.17 (-0.08, 0.42) 0.18 
_Idistrict__ 0.72 (0.61, 0.82) <0.001* 
_Idistrict__ 0.06 (-0.03, 0.14) 0.18 
_Idistrict__ 0.07 (0.00, 0.15) 0.07+ 
_Idistrict__ 0.15 (0.08, 0.22) <0.001* 
_Idistrict__ 0.15 (0.03, 0.26) 0.01* 
_Idistrict__ 0.42 (0.35, 0.50) <0.001* 
_Idistrict__ 0.18 (0.09, 0.28) <0.001* 
_Idistrict__ 0.03 (-0.04, 0.10) 0.44 
_Idistrict__ 0.19 (0.12, 0.26) <0.001* 
_Idistrict__ 0.01 (-0.06, 0.08) 0.80 
_Idistrict__ 0.20 (0.06, 0.34) 0.01* 
_Idistrict__ 0.01 (-0.06, 0.09) 0.72 
_Idistrict__ -0.03 (-0.13, 0.07) 0.57 
_Idistrict__ -0.09 (-0.20, 0.01) 0.09+ 
_Idistrict__ -0.01 (-0.09, 0.06) 0.75 
_Idistrict__ 0.06 (-0.01, 0.13) 0.09 
_Idistrict__ 0.11 (0.04, 0.19) <0.001* 
_Idistrict__ 0.13 (-0.16, 0.42) 0.39 
_Idistrict__ 0.27 (0.20, 0.33) <0.001* 
_Idistrict__ 0.50 (0.30, 0.71) <0.001* 
_Idistrict__ 0.85 (0.21, 1.50) 0.01* 
_Idistrict__ 0.01 (-0.18, 0.21) 0.89 
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eTable 5. Analyses of Missing BMI Valuesa: Linear Probability Model of Having a Missing BMI Value 
 
 BMIZa 
 Beta (95% CI) P value 

_Idistrict__ 0.21 (0.08, 0.34) <0.001* 
_Idistrict__ -0.11 (-0.48, 0.27) 0.58 
_Idistrict__ 0.03 (-0.11, 0.16) 0.72 
_Idistrict__ 0.04 (-0.05, 0.12) 0.38 
_Idistrict__ -0.01 (-0.15, 0.13) 0.89 
_Idistrict__ -0.03 (-0.20, 0.13) 0.69 
_Idistrict_ 0.18 (0.07, 0.29) <0.001* 

_Idistrict__ -0.01 (-0.08, 0.07) 0.87 
_Idistrict__ -0.07 (-0.14, 0.01) 0.10 
_Idistrict__ -0.16 (-0.61, 0.30) 0.51 
_Idistrict__ -0.03 (-0.48, 0.43) 0.91 
_Idistrict_ -0.02 (-0.23, 0.20) 0.89 

_Idistrict__ 0.00 (0.00, 0.00)  
_Idistrict__ 0.00 (0.00, 0.00)  
_Idistrict__ -0.14 (-0.33, 0.05) 0.14 
_Idistrict__ 0.27 (0.11, 0.43) <0.001* 
_Idistrict__ -0.01 (-0.65, 0.64) 0.99 
_Idistrict_ -0.02 (-0.16, 0.12) 0.78 
_Idistrict_ 0.01 (-0.05, 0.08) 0.73 

_Idistrict__ 0.00 (0.00, 0.00)  
_Idistrict__ 0.00 (0.00, 0.00)  
_Idistrict__ 0.13 (0.04, 0.22) 0.01* 
_Idistrict__ -0.06 (-0.16, 0.04) 0.23 
_Idistrict__ -0.10 (-0.55, 0.36) 0.68 

_cons -0.22 (-0.29, -0.15) <0.001* 
 

aThe analysis of missing BMI was included to determine whether slots per capita was associated with the probability of having a missing BMI and/or which other 
factors might be associated with missing BMI. We model missing BMI as the outcome as a function of slots per capita, time and district. We found that slots per 
capita was not associated with missing BMI, but time and district were. The coefficients on time suggest that missing BMI became less likely as time went by. 
Some districts were more likely than others to have missing BMI measurements. District identification numbers are suppressed.  
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