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FIGURE 6. The % of Overweight and Obesity Children 2- 4 Years of Age by Race and 

Ethnicity, NC-NPASS, 2010. From NC-NPASS. (2010). Data on Childhood Overweight. 

Retrieved October 22, 2011, from 

http://www.eatsmartmovemorenc.com/Data/ChildAndYouthData.html. 

Used with permission. 
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Statistical power calculation analysis 

 The three areas that influenced statistical power to determine if any real or detectable 

difference in treatment effect existed in the sample population were the alpha level, the effect 

level and the sample size (MacCallum, Browne, Sugawara, 1996).  The power of the statistical 

test determined the probability that the test would invalidate the null hypothesis as a type II error 

as determined by parameters of the alternative hypothesis (MacCallum, Browne, Sugawara, 

1996).   The type II error also referred to as the false negative rate (β) power is equal to 1- β.  

The general value for power is .80 (80%).   

 

Table 2 

Statistical Hypothesis Testing Theory 

Null Hypothesis (H0) 

Decision True False 

Fail to reject H0 

Correct decision 

p = 1   

Type II error 

p =  

Reject H0 

Type I error 

p =  

Correct decision  

p = 1   

 

Note. Tabachnick, B.G., & Fidell, L.S. (2001).  Using multivariate statistics (4thed.). Needham 

Heights, MA: Allyn & Bacon. Used with permission. 

 

For this research to be considered statistically informative, an a - priori power analysis 

was used to determine the sufficient sample size needed to run multiple regression analyses of 

the data to examine the predictive nature between the predictor variables and the criterion 

variable BMI (Lindell & Whitney, 2001).  A statistical power calculator was used to determine 
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the minimum number of participants needed for the study and was calculated by using parameter 

values for the probability level (0.01), anticipated effect size (0.15), the desired statistical power 

level (.80), and the number of predictor variables (6).  Based on the aforementioned parameter 

values, the minimum required sample size for this study was calculated to be (N = 134).  

Additionally, the probability level was increased to 0.01 from the standard .50 in order to 

increase the power of the test and to decrease the chance of a type II error; and additionally to 

increase the chances of rejecting the null hypotheses (MacCallum, Browne, Sugawara, 1996).  

To increase the confidence level of the study to 95%, this researcher used a larger sample size (N 

= 433). 

Explanatory Variables 

 Twenty – six explanatory environmental variables were used to determine the 

influence of the built environment on early childhood obesity as described in Table5. below.  

Each explanatory variable was considered a direct extension of simply regression and added 

one term to the structural equation. An interaction between any two explanatory variables 

where a relationship was determined due to the effects of one on the outcome, based on the 

value of the other was recorded. 
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Table 3 

Explanatory Environmental Variables 

Explanatory Environmental Variables 

Name Variable Number Variable Description 

EdLess9th  (X1) Education: Less than 9th Grade 

Ed912NoD (X2) Education: 12th Grade; no diploma 

EdHighSch (X3)
 Education: High School Diploma 

EdSomColl (X4) Education: Some College 

EdAssoc (X5) Education: Associates Degree 

EdBachlrs (X6) Education: Bachelor’s Degree 

EdGradDgre (X7) Education: Graduate Degree 

EdPctHSHir (X8) Education: High School or Higher 

EdPctBchHi (X9) Education: Bachelor’s Degree & Higher 

PctVac (X10) Percent Unoccupied 

PctOcc (X11) Occupancy Rate 

PctOwnOcc (X12) Housing Percent Owner Occupied 

PctRentOcc (X13) Percent Renter Occupied 

VALUEMEDN (X14) Housing:  Median Home Value 

PctYr39Ear (X15) Housing:  Homes Built 1939 or Earlier 

PctYr90_99 (X16) Homes Built 1990-1999 

CTRelig (X17) Religious Institution 

CTFFood (X18) Fast Food Establishment 

CTConvSt (X19) Convenience Store 

CTDayCare (X20) Day Care Facilities 

CTGroc (X21) Grocery Store 

CTHealthC (X22) Health Care Facility 

CTHosp (X23) Hospitals 

CTSchools (X24) Schools (K-12) 

CTRecArea (X25) Park Facility 

CTCrime (X26) Crimes 

 

Note: Description of Explanatory Variables Used in This Quantitative Research Study. 
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Data Acquisition 

 The primary step in the method section of this study was to acquire the secondary 

datasets.  Those were needed to perform analysis, conversion and to produce built environment 

data for GIS mapping.  Numerous attempts were made to acquire the full sets of secondary GIS 

data from the University of Michigan researchers who completed the CEHI (2011) GIS project 

(secondary data) planned for use in this study.  A version of the census data from the CEHI (2011) 

was eventually obtained by extracting it from an earlier GIS web based map project retrieved 

from the website http://cehi.snre.umich.edu/share/capmap and was then copied into a GIS format 

as a layer and stored as a geodatabase file.  The data for the CEHI (2011) maps were collected at 

individual tax parcel levels then aggregated and displayed at a Census block level. The attribute 

data for each layer (census block) was manually updated to reflect five equal percentile 

classification intervals to coincide with the previous online web map version located at 

http://cehi.snre.umich.edu/share/capmap. This data only reflected a range or average of values; 

therefore no accurate and reliable systematic analysis could be performed on the data. A GIS 

map was created for each of those layers for purposes of demonstrating the geographic 

distribution of the specified resources for the study area in Durham County, Durham North 

Carolina. 

All other Census data for this study was acquired from the U.S. Census Bureau 

American Fact Finder website for the year 2010. The study’s sixteen zip codes for Durham 

County were narrowed down to seven due to the small sample size in those zip codes that 

could compromise the anonymity of those children who participated in the WIC program in 

http://cehi.snre.umich.edu/share/capmap
http://cehi.snre.umich.edu/share/capmap
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those zip code areas. Zip Codes having less than ten children in the obese category were 

redacted (Table 6.). The remaining seven zip codes were displayed in aggregated ZIP Code 

Tabulation Areas [ZCTAs] which better matched the census tract areas inside Durham 

County NC.  All Census tabular datasets downloaded were for Durham County, Durham, 

North Carolina (2010) at the census tract level. Once downloaded those tables were imported 

into the project file geodatabase then associated and joined to the Census Tract polygon 

features so data could be represented on GIS maps. 
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Table 4 

Number and Percent of Obese Children 2 through 4 Years of age in Durham County by Zip Code, 

North Carolina‐NPASS 2010 

 

 

Durham County Zip Code 

of Child's Residence 

 

Obese Children on WIC at or below 

185% Federal Poverty 

Level 

>=95th 

Percentile 

 

Total Number * 

 

Percent Rate 

27701 

 

 

55 294 18.7% 

27703 91 447 20.4% 

27704 78 422 18.5% 

27705 

 

 

61 273 22.3% 

27707 89 423 21.0% 

27712 12 69 17.4% 

27713 33 197 16.8% 

County Total* 433 2,201 19.7% 

 

Note. Chart Created From Data Retrieved from the NC‐NPASS 2010 of 2 -4 Year Old Children 

Who Visited WIC Clinics in Durham County, North Carolina During WIC Certification Visit.  

Crime data for this study was obtained from the Durham Police Department’s website 

( http://www.durhampolice.com/crimemapper.cfm).  

http://www.durhampolice.com/crimemapper.cfm
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The data was extracted as text then placed into a database format to import into a GIS.  

There were 14,471 crime incidents responded to by the Durham Police throughout 2010.   

Once in GIS, the databases of records were geocoded based on incident address fields and 

given a spatial coordinate for each record. This iterative process was dependent on the 

integrity of the address field and of the 14,471 crime incidents recorded, geographic locations 

were found for 13,323 crime incidents. The incidents were summarized per count of 

occurrences per census tract, mapped and were associated with each census tract accordingly. 

Data analysis testing inside GIS 

 The intent of this study was to use quantitative regression analysis to account for the 

multiple explanatory environmental variables that were hypothesized to influence (BMI) 

obesity.  The regression method was also thought to offer the flexibility in examining the data 

for relationships with more than one explanatory variable (Cohen, Cohen, West, & Aiken, 

2003).  In this study, observed relationships could be either linear or nonlinear; the explanatory 

variables could be either quantitative or qualitative in nature and the effects of a solitary 

variable or several variables were taken into account by using the multivariate regression 

method with or without effects on other predictive variables (Cohen, Cohen, West, & Aiken, 

2003).   

One of the goals of the project was to use Spatial Statistic tools within Esri ArcGIS 10.2 

software to determine relationship and spatial correlation between childhood obesity data and 

certain environmental variables. The software package was an application product from the 

Environmental System Research Institute (ERSI). Datasets from the environmental 
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variables were first projected and imported into a single file geodatabase the Exploratory 

Regression Tool (ERT) which evaluated the dependent variable (PCTObese95:  Percent obese 

children 2-4yrs old greater or equal to 95 percentile) and informed which explanatory variables 

could be considered to yield a properly specified regression model. Results from this test 

consistently showed a very weak model determined to be from the different data sample sizes. 

Hence, the dependent (secondary obesity data) was only available at a larger/coarse ZCTA area, 

in comparison to all explanatory (environmental) variable were at a smaller/finer, census tract 

level. The obesity data (grouping variable) was also only available at a zip code level, therefore 

too coarse a data to perform proper GIS spatial analysis with the finer census tract level data 

(test variables).  

Summary 

In summary, this researcher purported that a multiple variant regression model was the 

best statistical method to model the risk of neighborhood obesogenic factors on early childhood 

obesity in Durham, County, and North Carolina.  That statistical method was determined over 

other statistical models because of the inferences that could be drawn from the concurrent 

observation and examination of more than one outcome variable at a time. The application of 

multivariate statistics to analyze secondary data from the 2010 NC – NPASS and from the 

Durham, County 2011 CEHI geographic information systems surveillance was presumed to 

demonstrate the burdens and correlations of obesogenic neighborhood conditions on urban 

children’s BMI that impeded their natural opportunities for outdoor activity (Gorden- Larsen, et. 

al., 2000; Baker et. al., 2006; Cohen, et. al., 2006; Morland, et. al., 2006).  Consequently, 

regression analysis testing within GIS Spatial Statistic tools within Esri ArcGIS 10.2 software 



90 

 

 

indicated that the population sample size was too small and thus too weak to utilize regression 

outcomes to determine relationship and spatial correlation between childhood obesity data and 

certain environmental variables. When all datasets were properly projected and imported into a 

single file geodatabase the Exploratory Regression Tool was used. This tool evaluated the 

dependent variable (PCTObese95:  Percent obese children 2-4yrs old 95th percentile) and 

reported which candidate explanatory variables could be considered to yield a properly specified 

regression model. Results from this test consistently showed a very weak model due to the 

variance from the different data sample sizes. The dependent (obesity data) was only available at 

a larger/coarse ZCTA area, in comparison to all exploratory (environmental) variables which 

were at a smaller/finer, census tract level. 

Hence, this researcher chose to use the county specific secondary data from Durham, 

County North Carolina 2010 NC – NPASS and the North Carolina 2011 CEHI GIS surveillance 

of neighborhood conditions early in the study and confirmed its viability at a point in time.  The 

North Carolina 2011 CEHI GIS surveillance had become unattainable well into the study. The 

researcher examined the viability of using other children’s health datasets such as the National 

Longitudinal Survey of Adolescent Health, Area Resource File, Behavior Risk Factor 

Surveillance System, National Health and Nutrition Examination Survey, National Health 

Interview Survey, National Longitudinal Survey of Youth, Socioeconomic Monitoring System, 

Youth Risk Behavior, but those were not specific to the Durham County geographic area of 

study on the built environment. 

Child -participant protections in this study were decidedly not needed because this study 

used only secondary data and public GIS data; no human participants were contacted and or 
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identified as part of this study.  In addition, the statistical power calculation analysis parameter 

values calculated the minimum required sample size for this study to be (N = 127).  Hence, this 

researcher chose (N = 433) as the subset of 2 – 4 year old children from the NC – NPASS (2010) 

included in this study.  Although the researcher chose to use the higher sample size, that too 

proved to be too small a number when extrapolated over larger/coarse ZCTA area; the dependent 

(obesity) was only available at a larger/coarse ZCTA area, in comparison to all exploratory 

(environmental) variables which were at a smaller/finer, census tract level. 

Lastly, this researcher assumed that the secondary data used for this study accurately 

represented children age 2 - 4 that were at the 185% level of poverty; that the children had BMI 

greater or equal to the 95 percentile for gender and age; and that the children were subsequently 

considered obese.  The research also presumed that the archived data originally collected had 

met all of the ethical criteria: respect for person, beneficence and justice (The Belmont Report, 

1979).  The assumption that confidentialities and protection of child participants had been upheld 

in this secondary research study was inherent in the nature of the archived data (NIH, 1998).  In 

addition, the use of BMI for age as a standard formula for childhood obesity was purported to be 

a valid measure that could be replicated across like populations to determine childhood obesity. 
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Chapter 4: Results 

The scope of this project was to use GIS tools and software support research to determine 

correlations between early childhood obesity and environmental variables within Durham 

County, North Carolina. I used the GIS geocoding process to organize, visualize, analyze, 

present, and comprehend complex layers of built environment data that were further overlaid by 

ZCTA locations in map form. The intention of the GIS process was to explore the public health 

relational trends between early childhood obesity and built environment variables which were 

not readily apparent in traditional research on the built environment and early childhood obesity.  

The study scope of the GIS project used 7 of the originally intended16 zip code 

tabulation areas (ZCTA); 27701, 27703, 27704, 27705, 27707, 27712, and 27713. The zip codes 

27702, 27706, 27708, 27709, 27710, 27711, 27715, 27717, and 27722 were not converted to 

ZCTAs since the numbers of 2- to 4-year-old obese children in those geographic areas were too 

limited with fewer than 10 obese children and were redacted to protect the confidentiality of 

those children. The intended frequency count of the sample size of  2- to 4-year-old children who 

resided in Durham County by zip code and whose BMI for age was more than 95th percentile 

during their WIC Clinic visit in census year 2010 was (N=433), which was reduced to an actual 

(N=419). Fourteen (N=14) children were redacted due to the discretionarily small geographic zip 

code area which could have compromised and breeched their confidentiality. 

Data from the NC‐NPASS (2010) collected in WIC clinics during WIC certification visits 

in Durham County were analyzed for correlations with geographic environmental variables, 

defined at the census tract level from the 2010 census bureau and from manually updated GIS 
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study on the build environment conducted by the Children’s Environmental Health Initiative 

(CEHI) and University of Michigan. 

Test for Homogeneity of Variances 

BMI for age and gender was the criterion variable in this study. Associations between 26 

neighborhood-level conditions (independent environmental variables) and BMI were determined 

through use of test for homogeneity of variances: the Levene's test for equality of variances { 

 } between variables and t test hypothesis testing for the differences between two 

means (Table 5). The independent environmental variables included a combination of census 

tract (2010) data and selected data collected by the CEHI Community Assessment Project (2012) 

overlaid on GIS mapping by zip code (N=7/16) and was further populated with BMI levels (≥ 

95%) from the study population (N=419/433) who participated in the Durham County, North 

Carolina (2010) WIC program.   

The Levene’s Test for Quality of Variance 

Neighborhood – level conditions that were assumed  to adversely affect BMI levels in the 

research population were categorized by non-spatial Grouping Samples t-Tests using IBM SPSS 

software. That test compared the means between two unrelated groups on the same continuous, 

grouping variable. The Levene’s Test for Equality of Variances was used to determine if the two 

conditions had about the same or different amounts of variability between scores was also used. 

An Alpha value greater than.05 indicated that the variability in the two conditions was about the 

same. That the scores in one condition did not vary too much more than the scores in the second 

condition indicated that the variability in the two conditions was not significantly different. The 

Levene’s Test for Equality of Variances determined if any assumptions of the t-test were met. 

http://www.real-statistics.com/wp-content/uploads/2012/12/residuals-levene-test.png
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The t-test assumed that the variability of each group was approximately equal. If the significance 

(Sig. or p value) was less than Alpha α = .05, then the null hypothesis was rejected, hence if the 

variability of the two groups was equal, that implied that the variances were unequal.  

Ordinary Least Squares and Exploratory Regression Tool    

The study’s 26 demographic obesogenic variables were tabulated by ZCTAs per the 

Durham County neighborhood zip codes used in this study. The obeseogenic variables were 

further quantified and codified for purposes of cross-tabulation and comparison of variance, as 

recommended by Singleton and Straits (2005). Contingency tables included the ordinary least 

squares [OLS] spatial statistic test results in ArcGIS 10.2 software and the exploratory regression 

tool [ERT]. The OLS provided a global model to gain an understanding of the variables. The 

dependent variable was set as (PCTObese95: Percent obese children 2-4yrs old 95th percentile) 

and all other data/layers were inputted as explanatory variables. The results from the OLS test 

demonstrated that the probability and robust probability p values were higher than expected; 

therefore, accepting the null hypothesis showed that coefficients from the variables were not 

helping the model. Those results coincided with and confirmed earlier spatial testing that the 

dependent variable data was too small a sample size to perform effective spatial analysis with 

larger census level tract explanatory variable data. The histograms below and scatter plots 

whereby + B4 X4 + B5 X5 + B6 X6, etc., were considered as a direct 

extension of simply regression and interactions between any two explanatory variables where a 

relationship was recorded (Figures 7 to 10).   

Y A B X B X B X'   1 1 2 2 3 3
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Histograms and Scatterplots 

The ERT histograms and scatterplots showed a very low R2 value that denoted a weak 

model performance for linear regression analysis. Hence, the R2 value suggested the expected 

correlations and explanatory values for the dependent variable BMI levels greater than or equal 

to the 95th percentile failed and failed to provide the strength of relationship between the 

explanatory variables and the dependent variable desired for this study. Consequently, strong 

relationships failed to appear as diagonals in the regression line as shown in the histogram and 

scatterplot figures (Figures 7, 8, 9, 10).  
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Figure 7. “Variable Distributions and Relationships Using Spatial Statistic Tools Within Esri 

ArcGIS 10.2 Software to Determine Relationship and Spatial Correlation Between Childhood 

Obesity Data and Certain Environmental Variables,” by Eureka C. Daye 
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Figure 8. “Variable Distributions and Relationships Using Spatial Statistic Tools Within Esri  

ArcGIS 10.2 Software to Determine Relationship and Spatial Correlation Between Childhood 

Obesity Data and Certain Environmental Variables,” by Eureka C. Daye 
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Figure 9. “Variable Distributions and Relationships Using Spatial Statistic Tools Within Esri 

ArcGIS 10.2 Software to Determine Relationship and Spatial Correlation Between Childhood 

Obesity Data and Certain Environmental Variables,” by Eureka C. Daye 
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Figure 10. “Variable Distributions and Relationships Using Spatial Statistic Tools Within Esri 

ArcGIS 10.2 Software to Determine Relationship and Spatial Correlation Between Childhood 

Obesity Data and Certain Environmental Variables,” by Eureka C. Daye 
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Below (Table5) showed the results from the Grouping Samples t-Tests which were 

configured with the cut-point of 18.7%, the median value of the seven ZCTA areas. 

          

          Table 5 

 Group Statistics 

 

Group Statistics 
 

 
PCTOBESE95 N Mean Std. Deviation Std. Error Mean 

EdLess9th >= 19.3 29 3.96 4.88 .907 

< 19.3 35 7.44 5.19 .877 

Ed912NoD >= 19.3 29 7.30 6.69 1.242 

< 19.3 35 11.71 7.24 1.224 

EdHighSch >= 19.3 29 19.40 11.22 2.083 

< 19.3 35 21.52 8.06 1.362 

EdSomColl >= 19.3 29 16.17 5.13 .954 

< 19.3 35 18.56 5.56 .940 

EdAssoc >= 19.3 29 6.72 4.41 .818 

< 19.3 35 6.11 3.01 .508 

EdBachlrs >= 19.3 29 25.40 12.08 2.243 

< 19.3 35 19.33 10.18 1.721 

EdGradDgre >= 19.3 29 21.08 11.05 2.051 

< 19.3 35 15.31 11.48 1.941 

EdPctHSHir >= 19.3 29 88.74 9.79 1.817 

< 19.3 35 80.85 11.52 1.947 

EdPctBchHi >= 19.3 29 46.46 20.50 3.807 

< 19.3 35 34.63 20.92 3.536 

PctVac >= 19.3 29 8.97 8.28 1.538 

< 19.3 35 13.76 9.68 1.636 

PctOcc >= 19.3 29 91.03 8.29 1.538 

< 19.3 35 86.24 9.68 1.636 

 PCTOBESE95 N Mean Std. Deviation Std. Error Mean 
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PctOwnOcc >= 19.3 29 56.44 31.54 5.856 

 < 19.3 35 50.94 24.80 4.192 

PctRentOcc >= 19.3 29 43.56 31.54 5.856 

< 19.3 35 49.06 24.80 4.192 

VALUEMEDN >= 19.3 29 192848.28 88666.44 16464.945 

< 19.3 35 155131.43 68597.98 11595.176 

PctYr39Ear >= 19.3 29 4.52 9.17 1.703 

< 19.3 35 11.65 15.24 2.576 

PctYr90_99 >= 19.3 29 19.55 12.64 2.348 

< 19.3 35 14.21 12.89 2.1788 

CTRelig >= 19.3 29 4.83 3.73 .693 

< 19.3 35 6.80 4.44 .751 

CTFFood >= 19.3 29 1.07 1.438 .267 

< 19.3 35 .66 1.027 .174 

CTConvSt >= 19.3 29 1.03 1.322 .246 

< 19.3 35 1.46 1.704 .288 

CTDayCare >= 19.3 29 2.38 2.527 .469 

< 19.3 35 2.86 2.534 .428 

CTGroc >= 19.3 29 1.14 1.217 .226 

< 19.3 35 1.00 1.188 .201 

CTHealthC >= 19.3 29 5.48 8.288 1.539 

< 19.3 35 5.17 12.874 2.176 

CTHosp >= 19.3 29 .17 .539 .100 

< 19.3 35 .17 .747 .126 

CTSchools >= 19.3 29 1.59 2.027 .376 

< 19.3 35 1.69 2.139 .362 

CTRecArea >= 19.3 29 .38 .820 .152 

< 19.3 35 .69 .796 .135 

CTCrime >= 19.3 29 167.24 150.247 27.900 

< 19.3 35 242.09 146.480 24.760 

        

          Note.  Chart Created From Statistical Data Used in this Study. 
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Grouping Samples t-Test Results List and Narrative 

The below list is a narrative of the Grouping Samples t-Tests used in this study to 

determine significance. The first Independent Samples t-Test was configured with obesity 

percentage rate as “Grouping Variable” with the cut-point of 18.7%, the median value of the 

seven ZCTA areas. The 26 independent variables were input as the “Test Variable”, each with an 

Alpha of .05. This configuration produced “statistical significance” only on test variables (% 

Vacant, % Occupied, % Owner Occupied, % Renter Occupied, % Housing built 1939 or earlier). 

It was then configured with the “mean” rate of 19.3%. This produced “statistical significance” on 

test variables (% Education less than 9th grade, % Education 9-12 no degree, % Education 

Bachelor’s Degree, % Education Graduate Degree, % Education High School or higher, % 

Education Bachelor’s Degree or higher, % Housing Vacant, % Housing Occupied, % Housing 

built 1939 or earlier, Count of Crimes).   

 H0: μ HIGHER OBESITY TRACTS
 = μ TESTED VARIABLE TRACTS    

 H1: μ HIGHER OBESITY TRACTS 
≠ μ TESTED VARIABLE TRACTS    

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with Education less than 9th grade (EdLEss9th) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 1.035; p = .313 

Equal Variances ARE assumed at the Alpha = 0.05 level. 
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Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

M = Mean, s = Standard Deviation, t = Degrees of freedom, p = p value associated  

with test, α = alpha level 95% conf. 

An equal variances t test PASSED to reveal a statistically reliable significance 

 between the mean percentage of higher obese children (M = 3.959, s = 4.883) and lower  

Obese children per census tract (M = 7.443, s = 5.186), t (62) = 2.747, p = .008, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with Education 9th – 12th Grade No Degree  

 (Ed912NoD) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .896; p = .348 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test PASSED to reveal a statistically reliable significance between 

 the mean percentage of higher obese children (M = 7.297, s = 6.686) and lower obese  
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Children per census tract (M = 11.714, s = 7.240), t (62) = 2.515, p = .015, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with High School Diploma (EdHighSch) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 2.220; p = .141 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 19.403, s = 11.216)  

and lower obese children per census tract (M = 21.523, s = 8.055), t (62) = .878, 

 TS = F = .356; p = .553 

ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative p = .383, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 
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Test Variable:  Education: Percent with Some College Education (EdSomColl) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

Equal Variances Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 16.166, s = 5.134) and  

lower obese children per census tract (M = 18.557, s = 5.557), t (62) = 1.773,  

p = .081, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with Associates Degree (EdAssoc) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 3.090; p = .084 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 6.721, s = 4.407) and  
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lower obese children per census tract (M = 6.114, s = 3.007), t (62) = .652, 

 p = .517, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with Bachelor’s Degree (EdBachlrs) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .645; p = .425 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test PASSED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 25.397, s = 12.080)  

and lower obese children per census tract (M = 19.326, s = 10.182), t (62) = 2.182,  

p = .033, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with Graduate Degree (EdGradDgre) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 
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H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .277; p = .600 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test PASSED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 21.079, s = 11.045)  

and lower obese children per census tract (M = 15.306, s = 11.484) t (62) = 2.037,  

p = .046, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with High School Diploma or higher (EdPctHSHir) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 1.232; p = .271 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test PASSED to reveal a statistically reliable significance  
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between the mean percentage of higher obese children (M = 88.741, s = 9.785) and 

 lower obese children per census tract (M = 80.849, s = 11.517), t (62) = 2.918, 

 p = .005, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Education: Percent with High School Diploma or higher (EdPctBchHi) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .007; p = .935 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test PASSED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 46.455, s = 20.502) 

 and lower obese children per census tract (M = 34.629, s = 20.916), t (62) = 2.272, 

p = .027, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Percent Vacant Homes (PctVac) 

Results for Levene’s Test for Equality of Variances: 



109 

 

 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 1.380; p = 0.245 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test PASSED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 8.966, s = 8.284) and  

lower obese children per census tract (M = 13.758, s = 9.680), t (62) = 2.102, p = .040,  

α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Percent Occupied Homes (PctOcc) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 1.380; p = .245 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 
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An equal variances t test PASSED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 91.033, s = 8.284) and  

lower obese children per census tract (M = 86.241, s = 9.680), t (62) = 2.102,  

p = .040, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Percent Owner Occupied Homes (PctOwnOcc) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 3.739; p = 0.058 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 56.438, s = 31.537) and 

 lower obese children per census tract (M = 50.937, s = 24.801), t (62) = .781, 

 p = .438, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Percent Owner Occupied Homes (PctRentOcc) 
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Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 3.739; p = .058 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 43.562, s = 31.537) and 

 lower obese children per census tract (M = 49.063, s = 24.801), t (62) = .781, p = .438, 

 α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Median Value of Housing ($) (ValueMedn) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .392; p = .533 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 
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H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 192848.28, s = 88666.440)  

and lower obese children per census tract (M = 155161.43, s = 68597.984), t (62) = 1.918,  

p = .060, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Percent Homes Built in 1939 or Earlier (PctYr39Ear) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 8.190; p = .006 

Equal Variances ARE NOT assumed at the Alpha = 0.05 level. 

Results for Welch t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test PASSED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 4.517, s = 9.1696) and  

lower obese children per census tract (M = 11.654, s = 15.240), t (62) = 2.311, 

 p = .024, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 
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Test Variable:  Housing: Percent Homes Built between 1990 - 1999 (PctYr90_99) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .002; p = .962 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 19.548, s = 12.644)  

and lower obese children per census tract (M = 14.214, s = 12.889), t (62) = 1.665, 

 p = .102, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Religious Institutions in Census Tract (CTRelig) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 1.833; p = .181 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 
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H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 4.83, s = 3.733) and lower 

 Obese children per census tract (M = 6.80, s = 4.444), t (62) = 1.898, p = .062, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Fast Food Establishments in Census Tract (CTFFood) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 1.090; p = .301 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 1.07, s = 1.438) and lower 

 Obese children per census tract (M = .66, s = 1.027), t (62) = 1.334, p = .187, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Convenience Stores in Census Tract (CTConvSt) 
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Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = 1.030; p = .314 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 1.03, s = 1.322) and lower 

 Obese children per census tract (M = 1.46, s = 1.704), t (62) = 1.091, p = .280, α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Day Care Centers in Census Tract (CTDayCare) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .476; p = .493 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 
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An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 2.38, s = 2.527) and 

 lower obese children per census tract (M = 2.86, s = 2.534), t (62) = .752, p = .455, 

 α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Grocery Stores in Census Tract (CTGroc) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .283; p = .597 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 1.14, s = 1.217) and  

lower obese children per census tract (M = 1.00, s = 1.188), t (62) = .457, p = .649, 

 α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Health Care Centers in Census Tract (CTHealthC) 
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Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .652; p = .422 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 5.48, s = 8.288) and 

 lower obese children per census tract (M = 5.17, s = 12.874),   t (62) = .112, p = .911, 

 α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Hospitals in Census Tract (CTHosp) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .009; p = .923 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 
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H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance 

 between the mean percentage of higher obese children (M = .17, s = .539) and  

lower obese children per census tract (M = .17, s = .747),    t (62) = .006, p = .995, 

 α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Schools in Census Tract (CTSchools) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .004; p = .951 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = 1.59, s = 2.027) and  

lower obese children per census tract (M = 1.69, s = 2.139),   t (62) = .190, p = .850,  

α = .05.  

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 
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Test Variable:  Housing: Count of Recreational Areas in Census Tract (CTRecArea) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .530; p = .469 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 

H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

An equal variances t test FAILED to reveal a statistically reliable significance  

between the mean percentage of higher obese children (M = .38, s = .820) and lower 

 obese children per census tract (M = .69, s = .796),    t (62) = 1.512, p = .136,  

α = .05.   

 

 Grouping Variable: Obesity percentage rate of 2-4 year old children (95th percentile) 

Test Variable:  Housing: Count of Crimes in Census Tract (CTCrime) 

Results for Levene’s Test for Equality of Variances: 

H0: σ1
2 = σ2

2   Null Hypothesis: Variance one IS equal to Variance two 

H1: σ1
2 ≠ σ2

2   Alternative Hypothesis: Variance one is NOT equal to Variance two 

TS = F = .459; p = .501 

Equal Variances ARE assumed at the Alpha = 0.05 level. 

Results for Pooled t’ Test for Equality of Means: 
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H0: μ1
2 = μ 2

2   Null Hypothesis: Mean one IS equal to Mean two 

H1: μ 1
2 ≠ μ 2

2   Alternative Hypothesis: Mean one is NOT equal to Mean two 

and equal variances t test PASSED to reveal a statistically reliable significance 

 between the mean percentage of higher obese children (M = 167.24, s = 150.247)  

and lower obese children per census tract (M = 242.09, s = 146.48), t (62) = 2.011, p = .049, 

 α = .05.   

 

Overall, the 26 independent variables of the built environment were inputted as the “Test 

Variables” and each with an Alpha of .05 produced  “statistical significance” on a small subset of 

test variables % Vacant, % Occupied, % Owner Occupied, % Renter Occupied, % Housing built 

1939 or earlier. The test was also configured with the “mean” rate of 19.3%. That produced 

“statistical significance” on test variables % Education less than 9th grade, % Education 9-12 no 

degree, % Education Bachelor’s Degree, % Education Graduate Degree, % Education High 

School or higher, % Education Bachelor’s Degree or higher, % Housing Vacant, % Housing 

Occupied, % Housing built 1939 or earlier, Count of Crimes. 

One of the most difficult parts of this study was to acquire the proper datasets GIS data 

from the University of Michigan and CEHI (2011), the entity involved in an original GIS project 

for the same location, Durham County, North Carolina.  Those datasets were needed to perform 

analysis, conversion and to import individual layers for mapped GIS.  Many attempts were made 

to acquire the full sets of GIS data from the University of Michigan and CEHI (2011) but to no 

advantage.   Therefore, a consolidated version of the data was obtained by extracting those 
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geographic data (points, lines, polygons) in KMZ  - zip file format from an earlier CEHI (2011) 

GIS web based mapped project (http://cehi.snre.umich.edu/share/capmap).   

The KMZ data provided limited information in the associated attribute fields. Each KMZ 

file extracted was copied into a GIS format as a layer. Those layer files from the earlier CAP-

CEHI study were stored in a feature dataset inside a file geodatabase. The data were originally in 

a Geographic Coordinate System with a North American 1983 Datum. Each layer needed to be 

spatially re-projected into a “projected” coordinate system. The final projected coordinate system 

was NAD 83 State Plane North Carolina. To perform accurate spatial analysis in GIS data, layers 

needed to be in the same projected coordinate system that could transfer geographic data from 

the Earth’s three-dimensional spheroidal surface and transform it to create a flat map. The data 

for those maps were collected at individual tax parcel levels then aggregated and displayed at a 

Census block level. The attribute data for each layer (census block) was manually updated to 

closely reflect five equal percentile classification intervals or quantiles to coincide with the 

previous online CEHI (2011) web map version. That data only reflected a range or average of 

values; therefore no systematic regression analysis could be performed on the data. 

Notwithstanding,  those manually updated built environment variables from the 

Children’s Environmental Health Initiative CEHI (2011) which included convenience stores, day 

care facilities, fast food establishments, grocery stores, health care facilities, park facilities, 

religious institutions and schools (k- 12) were plotted and mapped using GIS showed significant 

clustering in several ZCTAs per BMI which negated the researcher’s assumption that Durham 

County had diminished resources in the study’s prescribed ZCTAs.  Those structured 

observations in specific ZCTAs did not support the researcher’s hypothesize on early childhood 



122 

 

 

obesity since they showed numerous resources when compared to either lower or higher BMI 

percentages from the NC – NPASS (2010) data (see Appendixes 29 through 37).    
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Chapter 5: Discussion, Conclusions and Recommendations 

Discussion 

The purpose of this research project was to examine the influence of 26 built environment 

explanatory variables on the independent early childhood obesity variable through GIS analysis 

with converted and imported individual data layers and produced GIS geospatial maps. Secondary 

data analysis from the Children’s Environmental Health Initiative (CEHI) (2011) and the North 

Carolina Nutrition and Physical Activity Surveillance System (NC-NPASS, 2010) as well as 

from 2010 U.S. Census bureau were data sources mapped through the geospatial methodology. 

The most noteworthy complication of the study was to obtain the original GIS data sets from the 

study to perform analysis, conversion and to import individual layers of data to produce GIS maps.   

Although the CEIH (2011) study was public retrospective information for a period of 

time during the course of this dissertation process, the principals of the study from the University 

of Michigan in the end pulled and made proprietary their metadata from their GIS project 

contingent on impending grant monies. Many attempts were made to acquire full sets of GIS data 

from the University of Michigan CEHI (2011) GIS study that was already configured at the 

census block level and already in a spatial GIS format and would have provided thorough results 

as well as would have reduced upfront costs for GIS software and consultation. Hence, a 

consolidated version of the data was eventually obtained by extracting it in KMZ or zip drive 

format from an earlier CEIH (2011) GIS web-based map project.  Compiling the extracted KMZ 

data through this approach provided limited information in the associated attribute fields which 

was another learned challenge in using GIS in the acquisition of detailed data from secondary 

sources.   
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Method Implications 

The use of secondary geospatial data sources for this public health study proved 

challenging since the metadata sets needed for this study required access to CEIH (2011) 

complex aggregate and embedded spatial data and coordinates.  Not knowing all of the steps 

taken by the original researchers in their GIS project particularly in effort to precisely replicate 

and to meet the intentions of this dissertation study on secondary data analysis of childhood 

obesity and the built environment in GIS was hampered.  The secondary data from CEHI (2011) 

was subsequently copied into a GIS format as layers. Those layer files were stored in a 

geodatabase and each layer was further spatially re-projected into a “projected” geographic 

coordinate system.    

Moreover, to perform accurate spatial analysis in GIS data/layers required the same 

projected coordinate system used by CEIH (2011) to transfer geographic data from the Earth’s 

three-dimensional spheroidal surface and to transform it to create flat maps. The data for the 

maps designed for this study were collected at individual tax parcel levels then aggregated and 

displayed at a Census block level. The attributed data for each layer (census block) was then 

manually updated to closely coincide with the previous CEHI (2011) online web map version 

data retrieved from http://cehi.snre.umich.edu/share/capmap. This data reflected a range or 

average of values; therefore no systematic analysis could be performed on the data.  GIS maps 

were however created for each of these layers of built environment domains. 

The census data for the study was acquired from the U.S. Census Bureau (2010) American 

Fact Finder website the census tract level. The projects seven ZCTA’s coincided with the 

Durham County, North Carolina NC – NPASS (2010) BMI for children 2 - 4 years old.  Two 
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ZCTAs areas, however, were slightly overlapped into Orange County and into Chatham County 

which potentially skewed the study area. The census tract data per ZCTA was downloaded and 

imported into the project’s geodatabase then joined to the census tract polygon features and 

represented inside a GIS. 

The 14,471 crime data records reported throughout 2010 and used in this study were 

acquired from Durham Police Department’s website.  This data was extracted as text then 

introduced into a database format to import into a GIS.  Once in GIS, the database of records was 

geocoded based on incident address fields and given a spatial coordinate for each record. This 

iterative process weighted heavily on the integrity of the addresses from whence crime reports 

originated and the repetitious approach located and created geographic points for 13,323 of the 

14,471 crime incidents in Durham County reported during 2010.  1,148 crime reports were not 

verifiable based on missing information from the physical address.  The crime incidents were further 

summarized to obtain a count of occurrences per census tract, and associated with each tract 

accordingly. 

GIS Statistical Implications and Conclusions 

In order to project and import all datasets into a single geodatabase for statistical analysis, 

the Exploratory Regression Tool (Figures 6 - 9) was used to determine which regression analysis 

testing inside the GIS format would best evaluate the relationships and spatial correlation between 

the dependent variable childhood obesity (PCTObese95: Percent obese children 2-4yrs old 95th 

percentile) and explanatory variables to yield a specified regression model.  However, because 

the dependent variable (obesity data) was at a larger/coarse ZCTA area, in comparison to all 

explanatory (environmental) variables which were at a smaller/finer, census tract level, the 
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Exploratory Regression Tool inside the GIS project continually showed a very weak model for 

regression analysis, hence substantiation of cause and effect could not be determined between the 

criterion and explanatory variables. 

On the whole, statistical significance for a subset of built environment variables were 

determined through the use of non-spatial Grouping Samples t-Tests (Table.7) which compared 

the means between two unrelated groups on the same continuous, grouping variable and The 

Levene’s Test for Equality of Variances (Table.6) was used to determine if any two conditions 

had about the same or different amounts of variability between scores.  The IBM SPSS software 

was used for those purposes with an Alpha value greater than.05.   The first Independent Samples 

t-Test was configured with obesity percentage rate as “Grouping Variable” with the cut-point of 

18.7%, the median value of the seven ZCTA areas. The 26 independent variables were inputted 

as the “Test Variable”, each with an Alpha of .05. This configuration produced “statistical 

significance” on test variables: % Vacant, % Occupied, % Owner Occupied, % Renter Occupied, 

% Housing built 1939 or earlier.  When configured the with the “mean” cut - point of 19.3% 

“statistical significance” was produced on test variables: % Education less than  9th grade, % 

Education 9-12 no degree, % Education Bachelor’s Degree, % Education Graduate Degree, % 

Education High School or higher, % Education Bachelor’s Degree or higher, % Housing Vacant, 

% Housing Occupied, % Housing built 1939 or earlier, Count of Crimes. 

GIS Spatial Mapped Data Observations and Conclusions 

 The researcher’s structured observations of similar CEHI (2011) build environment and 

manually updated variable - polygons showed evidence of spatial clustering although those were 
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not overly interpreted since reliable regression assessments were beyond the scope of this study.  

The following observations were made:   

Appendix A29: GIS was used to map crime as an obesogenic variable by census tract.  

Observations showed spatially significant clustering where crime may be associated with early 

childhood obesity in the ZCTA 27701 with 18.7% of children on WIC at or below the 185% 

Federal Poverty level with BMI ≥ 95%; ZCTA 27707 with 21.0% of children on WIC at or 

below the 185% Federal Poverty level with BMI ≥ 95%; and ZCTA 27705 with 22.3% of 

children on WIC at or below the 185% Federal Poverty level with BMI ≥ 95%. 

Appendix A30: GIS was used to map convenience stores as an obesogenic variable by 

census tract.  Observations showed spatially significant clustering where convenience stores may 

be associated with early childhood obesity in ZCTA 27701 with 18.7% of children on WIC at or 

below the 185% Federal Poverty level with BMI ≥ 95%; ZCTA 27707 with 21.0% of children on 

WIC at or below the 185% Federal Poverty level with BMI ≥ 95%; ZCTA 27703 with 20.4% of 

children on WIC at or below the 185% Federal Poverty level with BMI ≥ 95%; and ZCTA 27705 

with 22.3% of children on WIC at or below the 185% Federal Poverty level BMI ≥ 95%. 

Appendix A31: GIS was used to map day care facilities as an obesogenic variable by 

census tract. Observations showed spatially diminished numbers of day care facilities that may 

be associated with early childhood obesity in ZCTA 27712 with 17.4% of children on WIC at or 

below the 185% Federal Poverty level with BMI ≥ 95%.  Appendix 32: Fast Food 

Establishments appeared to have unremarkable clustering in the 7 ZCTAs studied and 

conclusions could not be drawn that fast food establishments were associated with the BMI ≥ 

95% of children ages 2 - 4.  
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Appendix A32: GIS was used to map fast food establishments as an obesogenic variable 

by census tract.  Observations showed spatially significant clustering of grocery stores that may 

be associated with early childhood obesity in ZCTA 27705 with 22.3% of children on WIC at or 

below the 185% Federal Poverty level with BMI ≥ 95% and in ZCTA 27707 where 21.0 % of 

children on WIC at or below the 185% Federal Poverty level with BMI ≥ 95%.   

Appendix A33: GIS was used to map grocery stores as an obesogenic variable by census 

tract.  Observations showed spatially diminished numbers of grocery stores that may be 

associated with early childhood obesity (2) in ZCTA 27712 with 17.4% of children on WIC at or 

below the 185% Federal Poverty level with BMI ≥ 95% and in ZCTA 27713 which had (5) 

grocery stores where 16.8 % of children on WIC at or below the 185% Federal Poverty level 

with BMI ≥ 95%.   

Appendix A34: GIS mapped health care facilities as an obesogenic variable by census 

tract which showed a spatially diminished number of health care facilities which may be 

associated with early childhood obesity (4) in ZCTA 27712 with 17.4% of children on WIC at or 

below the 185% Federal Poverty level with BMI ≥ 95% and in ZCTA 27703 which had 7 

healthcare facilities (5 located at the remote southern end of the ZCTA) where 20.4 % of children 

on WIC at or below the 185% Federal Poverty level with BMI ≥ 95%.   

Appendix A35: GIS was used to map park facilities as an obesogenic variable by census 

tract.  Observations showed spatially diminished numbers of parks that may be associated with 

early childhood obesity 1 park in the ZCTA 27712 with 17.4% of children on WIC at or below 

the 185% Federal Poverty level with BMI ≥ 95%; 5 parks in ZCTA 27705 with 22.3% of 

children on WIC at or below the 185% Federal Poverty level with BMI ≥ 95%; ZCTA 27704 
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with 4 parks and 18.5% of children on WIC at or below the 185% Federal Poverty level with 

BMI ≥ 95%; and ZCTA 27703 with 4 parks and 20.4% of children on WIC at or below the 185% 

Federal Poverty level with BMI ≥ 95%; and ZCTA 27713 with 1 park and 16.8% of children on 

WIC at or below the 185% Federal Poverty level with BMI ≥ 95%. 

Appendix A36: GIS was used to map religious institutions as an obesogenic variable by 

census tract.  Observations showed spatially significant clustering of religious institutions across 

all 7 ZCTAs which could be surmised as not associated with the BMI of children on WIC at or 

below the 185% Federal Poverty level.  

Appendix A37: GIS mapped school (k-12) as an obesogenic variable by census tract 

which showed a spatially diminished number of schools (5) which may be associated with early 

childhood obesity in ZCTA 27712 with 17.4% of children on WIC at or below the 185% Federal 

Poverty level with BMI ≥ 95%.  The additional 6 ZCTAs had a clustering or scatter of schools 

where conclusions could not be drawn about any association with the BMI ≥ 95% of children 

ages 2 - 4.  

Comparison studies on GIS and the built environment on childhood obesity 

Although an emerging technology, GIS when used in studies on the build environment 

and childhood obesity had it challenges to include spatial lags between polygons, errors in data 

replication, problems with precision and accuracy of data and fundamental criteria and 

conceptual problems (Liu, Colbert, Wilson, Yamada & Hoch, 2007; Davidson and Lawson, 

2006; McLafferty, 2002).  Accuracy in the data seemed to be an inherent issue in using GIS and 

the build environment.  McLafferty (2002) found in her annual review on public health that 

practitioners not only found structural barriers when using GIS data but also found significant 
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problems with the consistent utilization and availability of data across practitioners.  McLafferty 

(2002) suggested that practitioners needed to understand that spatial analysis was a useful tool in 

examining and evaluating the needed health care delivery systems and their locations based 

projected need and potential utilization, but also needed to understand that data was not always 

interpreted and applied every time.  Hence, the use of secondary data had a tendency to be 

misinterpretation and therefore not reliable. 

Several studies found that there was a lack understanding in the industry when using GIS 

in the study of the built environment and childhood obesity that there are both scale and 

autocorrelation problems (Thornton, Pearce, and Kavanaugh, 2011). Similar to this study 

completed by the undersigned, several secondary studies found statistical correlations from 

environmental variables that were thought to impede children’s activity levels, however, 

concluded that secondary studies were often non – replicable (McCrorie, Fenton, & Ellaway, 

2014; Krieger et al. 2001; Zhang, Christoffel, Mason & Liu (2006). GIS variables associated 

with risk for early childhood weight and the built environment included aspects of SES levels, 

crime, property values, parks, playgrounds, day cares, restaurants, healthcare entities to name a 

few.  Koleilat (2010) used GIS measures and determined that spatial autocorrelations between 

the distribution of neighborhood parks, food outlets and conditions were associated with early 

childhood obesity in 3 - 4 year old children, but suggested that misinterpretation of data 

relationships could occur due to autocorrelation and non-stationarity problems.     

In addition, a study on the distribution of fast food restaurants by Block, Scribner, & 

DeSalvo, (2004) found that many restaurants were undercounted due to the unique geographic 

areas of the neighborhoods. Krieger et al. (2001) also compared geocoding firms and found 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1247194/#b33-ehp0112-001007
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1247194/#b33-ehp0112-001007
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widely varying geocoding success rates as well as large differences in the accuracy of census 

tract assignments which impeded her study’s accuracy.  Zhang, Christoffel, Mason & Liu (2006) 

likewise used GIS and hierarchically clustered analysis to assess environmental data sources 

across several neighbourhoods in Chicago to determine neighbourhoods best suited for physical 

activity and those neighbourhoods that were not and found that obesogenic conditions The built 

environment data between neighborhoods was very complex when aggregated and when 

represented in polygons and thus widely varied in accuracy and was missing precise GIS spatial 

relationship data .  Matthews (2012) postulated that public health researchers should be careful 

when using the GIS technologies due to the high potential of discrepant use and interpretation of 

data and outcome findings.  

Limitations 

This GIS study had several limitations particularly in establishing causality when using 

secondary spatial data to generate objective measures for large geographic areas.  The intended 

use of the CEHI (2011) GIS data was not fully assessable nor could the manually updated data 

be accurately interpreted since all of the steps taken by the original researchers in their GIS study 

were not known and therefore could not be replicated to the extent needed for this dissertation 

study.  The built environment in GIS was also limited due to the unforeseen proprietary nature of 

the CEIH (2011) data particularly for grant purposes.  In addition, the linear regression model 

based on environmental variables from the CEHI (2011) showed a weak R2 indicative of 

nonlinear relationships and constraints of the secondary data’s latitude and longitude coordinates 

and its spatial digital files and GIS settings and thus could not entirely meet the needs of this 

researcher.  The cost of using GIS and spatial analysis is a limitation since the expense in not 
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only the software, but tutorial course for skill attainment and consultative services can range in 

the thousands of dollars and in this author’s case was over $6,000. 

Recommendations 

 GIS is an important technology in the measure of place variant obesogenic factors of the 

build environment and their influence on children’s BMI and ought to be considered when policy 

priorities related to early childhood obesity are made.  GIS surveillances and interactive maps 

have the potential to drive policy and decision making on neighborhood design and resource 

deployment in geographic areas where SES and race are considered obesogenic variants of the 

built environment (McGinn, Brines, 2008).  GIS could help policy makers and public health 

practitioners better understand spatial and obesogenic cluster patterns in underserved 

neighborhoods to the extent of informing policy and social change.  Federal and state legislation 

also ought to support community leaders and community tasks groups when modifiable 

obesogenic built environment barriers are identified through GIS geospatial mapped analysis and 

those changes can be made to neighborhoods to enhance children’s physical activity, healthy diet 

and general wellness by installing for instance playgrounds, day cares, grocery stores, sidewalks 

and open spaces in the neighborhoods to encourage daily exercise (Roemmich, Epstein, Raja, 

Robinson & Winiewicz, 2006;  Kuo, Bacaicoa, and Sullivan, 1998; McGinn, Brines, 2008). 

Standardized policies, prototypes, definition and GIS user – friendly software are 

recommended to increase the knowledge adaptation, the utilization and ways to operationalize 

data outcomes from this innovative technology. Cost also is a factor in utilizing GIS and can 

largely forestall active research and current studies and ought to be considered.  Funding sources 

should be developed and assessable to public health and industry researches in real time.  Grant 
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monies and research dollars may not vastly apply to this fairly new research technology and thus 

may thwart the widespread use and dissemination of GIS data due to limited resource dollars.  In 

addition, GIS can be extrapolated to map interdependent disease clusters, crime clusters, health 

program utilization, and mix land use which all are associated with the complexities of early 

childhood obesity.  

Since methodological challenges posed significant challenges in the literature in studies 

that used GIS technology, the glossary of terms and definitions as they apply to public health 

should be taken into account.  In addition, standardized protocols, too, should be considered 

which could provide processes and systems on how to functionally utilize GIS in public health 

studies.   
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Appendix A1 
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Appendix A2 

Percent Renter Occupied 
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Percent Unoccupied 
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Appendix A4 

Average Housing Damage 
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Appendix A5 

Average Property Disorder 
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Appendix A6 

Average Security Measures 
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Appendix A7 

Average Public Nuisances 
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Appendix A8 

Average Crime Incidences 
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Appendix A9 

Percent in Poverty 
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Appendix A11 

Percent Non-Hispanic Black 

 
 

 



220 

 

 

Appendix A12 

Housing:  Median Home Value 
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Appendix A13 

Housing: Percent Renter Occupied 
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Appendix A14 

Housing Percent Owner Occupied 
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Appendix A15 

Occupancy Rate 
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Appendix A16 

Housing: Vacancy Rate 
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Appendix A17 

Housing: Below Poverty Level 
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Appendix A18 
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Appendix A19 

Homes Built 1990 - 1999 
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Appendix A20 

Education: Less than 9th Grade 
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Appendix A21 

Education: 12th Grade No Diploma 
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Education: Some College 
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Bachelor’s Degree of Higher 
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Appendix A30 

Convenience Stores 
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Appendix A31 

Day Care Facilities 
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Appendix A32 

Fast Food Establishments 
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Appendix A33 

Grocery Stores 
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Appendix A34 

Health Care Facilities 
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Appendix A35 
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Appendix A36 

Religious Institutions 
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Schools K – 12 
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Table B1 

Independent Samples Tests 

 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

EdLess9th Equal variances assumed 1.035 .313 -2.747 62 .008 -3.4842 1.2686 -6.0200 -.9484 

Equal variances not assumed   -2.762 60.950 .008 -3.4842 1.2613 -6.0064 -.9620 

Ed912ND Equal variances assumed .896 .348 -2.515 62 .015 -4.4177 1.7567 -7.9293 -.9062 

Equal variances not assumed   -2.534 61.237 .014 -4.4177 1.7434 -7.9037 -.9318 

EdHighSh Equal variances assumed 2.220 .141 -.878 62 .383 -2.1194 2.4138 -6.9445 2.7057 

Equal variances not assumed   -.852 49.585 .398 -2.1194 2.4884 -7.1186 2.8798 

EdSomCl Equal variances assumed .356 .553 -1.773 62 .081 -2.3916 1.3486 -5.0874 .3042 

Equal variances not assumed   -1.787 61.230 .079 -2.3916 1.3385 -5.0679 .2846 

EdAssoc Equal variances assumed 3.090 .084 .652 62 .517 .6064 .9305 -1.2536 2.4664 

Equal variances not assumed   .629 47.896 .532 .6064 .9634 -1.3308 2.5436 

EdBachlrs Equal variances assumed .645 .425 2.182 62 .033 6.0708 2.7822 .5093 11.6324 

Equal variances not assumed   2.147 54.979 .036 6.0708 2.8275 .4044 11.7372 

EdGradgr Equal variances assumed .277 .600 2.037 62 .046 5.7736 2.8346 .1074 11.4398 

Equal variances not assumed   2.044 60.591 .045 5.7736 2.8241 .1258 11.4214 

EdPctHr Equal variances assumed 1.232 .271 2.918 62 .005 7.8928 2.7044 2.4868 13.2989 

Equal variances not assumed   2.964 61.951 .004 7.8928 2.6631 2.5692 13.2164 

EdPctBHi Equal variances assumed .007 .935 2.272 62 .027 11.8266 5.2055 1.4209 22.2323 

Equal variances not assumed   2.276 60.229 .026 11.8266 5.1956 1.4346 22.2186 

PctVac Equal variances assumed 1.380 .245 -2.102 62 .040 -4.791387073 2.279216138 -9.347475214 -.235298932 

Equal variances not assumed   -2.133 61.922 .037 -4.791387073 2.245940495 -9.281069990 -.301704156 

PctOcc Equal variances assumed 1.380 .245 2.102 62 .040 4.791387073 2.279216138 .235298932 9.347475214 

Equal variances not assumed   2.133 61.922 .037 4.791387073 2.245940495 .301704156 9.281069990 

PctOwnc Equal variances assumed 3.739 .058 .781 62 .438 5.5008 7.0422 -8.5764 19.5779 

Equal variances not assumed   .764 52.661 .448 5.5008 7.2022 -8.9472 19.9488 

PctRentc Equal variances assumed 3.739 .058 -.781 62 .438 -5.5008 7.0422 -19.5779 8.5764 

Equal variances not assumed   -.764 52.661 .448 -5.5008 7.2022 -19.9488 8.9472 
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VALUEN Equal variances assumed .392 .533 1.918 62 .060 37716.847 19661.768 -1586.466 77020.161 

Equal variances not assumed   1.873 52.106 .067 37716.847 20138.086 -2691.230 78124.924 

PctYr39ar       Equal variances assumed 8.190 .006 -2.210 62 .031 -7.1370 3.2290 -13.5916 -.6825 

  Equal variances not assumed   -2.311 56.989 .024 -7.1370 3.0880 -13.3208 -.9533 

PctYr9099 Equal variances assumed .002 .962 1.662 62 .102 5.3340 3.2090 -1.0808 11.7488 

Equal variances not assumed   1.665 60.213 .101 5.3340 3.2032 -1.0729 11.7408 

CTRelig Equal variances assumed 1.833 .181 -1.898 62 .062 -1.972 1.039 -4.050 .105 

Equal variances not assumed   -1.930 61.983 .058 -1.972 1.022 -4.016 .071 

CTFFood Equal variances assumed 1.090 .301 1.334 62 .187 .412 .309 -.205 1.029 

Equal variances not assumed   1.293 49.424 .202 .412 .318 -.228 1.052 

CTConvSt Equal variances assumed 1.030 .314 -1.091 62 .280 -.423 .388 -1.197 .352 

Equal variances not assumed   -1.117 61.766 .268 -.423 .378 -1.179 .334 

CTDayCe   Equal variances assumed .476 .493 -.752 62 .455 -.478 .636 -1.748 .793 

Equal variances not assumed   -.752 59.866 .455 -.478 .635 -1.749 .793 

CTGroc Equal variances assumed .283 .597 .457 62 .649 .138 .302 -.465 .741 

Equal variances not assumed   .456 59.261 .650 .138 .302 -.467 .743 

CTHealtC Equal variances assumed .652 .422 .112 62 .911 .311 2.772 -5.231 5.853 

Equal variances not assumed   .117 58.689 .907 .311 2.665 -5.023 5.645 

CTHosp Equal variances assumed .009 .923 .006 62 .995 .001 .166 -.331 .333 

Equal variances not assumed   .006 60.940 .995 .001 .161 -.321 .323 

CTSchoos Equal variances assumed .004 .951 -.190 62 .850 -.100 .525 -1.148 .949 

Equal variances not assumed   -.191 60.847 .849 -.100 .522 -1.143 .944 

CTRecAa   Equal variances assumed .530 .469 -1.512 62 .136 -.306 .203 -.711 .099 

Equal variances not assumed   -1.508 59.115 .137 -.306 .203 -.713 .100 

CTCrime Equal variances assumed .459 .501 -2.011 62 .049 -74.844 37.212 -149.230 -.458 

Equal variances not assumed   -2.006 59.221 .049 -74.844 37.302 -149.480 -.208 
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Table B2 

Summary of Variable Significance 

 

 

 

 

 

 

 

 

 

Summary of Variable Significance 
 

Variable 

 

% Significant 

 

% Negative 

 

% Positive 

 

PCTBELOWPO 

 

0.77 

 

98.46 

 

1.54 

 

CTSCHOOLS1 

 

0.77 

 

63.08 

 

36.92 

 

EDHIGHSCH 

 

0.00 

 

1.54 

 

98.46 

 

PCTRENTOCC 

 

0.00 

 

83.08 

 

16.92 

 

VALUEMEDN 

 

0.00 

 

68.46 

 

31.54 

 

PCTYR39EAR 

 

0.00 

 

3.85 

 

96.15 

 

CTRELIG1 

 

0.00 

 

90.00 

 

10.00 

 

CTFFOOD1 

 

0.00 

 

80.00 

 

20.00 

 

CTHEALTHC1 

 

0.00 

 

43.08 

 

56.92 

 

CTCRIME1 

 

0.00 

 

66.15 

 

33.85 
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CURRICULUM VITAE 

EUREKA C. DAYE 

HEALTHCARE EXECUTIVE 

CAREER PROGRESSION 

 

 Regional Healthcare Executive & Director of Women’s Health California Correctional 

Health Care Services January 2014 – Present 

 

 Chief Executive Officer, California Correctional Healthcare Services - December 2011– 

January 2014 

 

 Healthcare Consultant & Practice Group (CornuCopia), Owner / CEO 2005 - current   

 Chief Executive Officer / Chief Operating Officer& Administrator, Psychiatric Solutions, 

Inc. - April 2007– August 2010 

 

 Statewide Vice President, Operations & Clinical Services, Behavioral Link, Inc. - March 

2003 – March 2007 

 

 Duke University Fuqua School of Business, Director Health Sector Management - 

August 2001 – February 2003  

 

 North Carolina State University, Assistant Vice Provost for Institutional Equity & 

Diversity - May 2000 – August 2001 

 

 University Nebraska Lincoln, Director Organizational Change Management/ EAP 

Counselor - January 1996 – October 1999  

 

 Vendell Psychiatric Hospitals, Executive Director Clinical Operations - March 1993 – 

December 1995  

 

 Oak Creek Hospital, Executive Director Pediatric and Ancillary Services - May 1989 – 

December 1992  

 

EDUCATION 

 

PhD Public Health, Walden University, Minneapolis, MI 

MPH – 2006 - Public Health, Walden University, Minneapolis, MI 

MA – 1985 - Counseling Psychology, University San Francisco, San Francisco, CA 

BA – 1981 - Psychology, Pepperdine University, Malibu, CA 

https://www.linkedin.com/search?search=&title=Regional+Healthcare+Executive&sortCriteria=R&keepFacets=true&currentTitle=CP&trk=prof-exp-title
https://www.linkedin.com/company/3038230?trk=prof-exp-company-name
https://www.linkedin.com/company/3038230?trk=prof-exp-company-name
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CREDENTIALS 

 

 Licensed Professional Counselor (LPC), State of North Carolina # 4566, NPI 

1346420262  / NC Medicaid Provider – 6102625  

 Licensed Marriage Family Therapist (LMFT), State of North Carolina # 932, NPI 

1346420262 / NC Medicaid Provider - 6102625  

 Certified Correctional Health Professional (CCHP) #77979  

 Licensed Mental Health Practitioner, State of Nebraska # 1128 (Inactive)  

 Licensed Professional Counselor, State of Nebraska # 822 (Inactive)  

 Licensed Marriage Family Therapist, State of Nebraska # 54 (Inactive)  

       *California Licensure in Progress 

 

PROFESSIONAL AFFILIATIONS 

 

 American Public Health Association 

 Academic Consortium on Criminal Justice Health 

 American Corrections Association (ACA)  

 The American Society for Quality (ASQ) 

 Mediation and Dispute Resolution  

 Critical Incident and Stress Management 

 LPC  Association / American Association MFT 

 Continental  Who’s Who Registry of National Business Leaders 

 National Association of Professional Women 

 Delta Sigma Theta Sorority 

http://www.linkedin.com/groups?home=&gid=4513085&trk=anet_ug_hm&goback=%2Enpv_262719080_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_*1_nav*4responsive*4tab*4profile*4pic_*1

