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Type II Diabetes Mellitus (DM) is the 7th leading cause of death in South Carolina1. 

• There are an estimated 450,000 individuals diagnosed with DM in South Carolina 

in 20112.  

• When unmanaged DM can lead to many complications, such as: 

• Cardiovascular diseases 

• Retinopathy 

• Kidney failure3 

• In 2013, the total amount of hospital charges related to DM in South Carolina was 

$321 million1.   

• Studies have shown that food environments with a high number of fast food 

restaurants and convenience stores are associated with increased dietary intake4,5 

and overweight and obesity6.  

• It is important to assess the association between the food environment and DM at 

the macro level in order to further understand how characteristics of the built 

environment contribute to DM prevalence, and how access to food influences 

eating behavior7.  

To examine the relationship between the density of four types of food outlets- fast 

food restaurants, convenience stores, super stores, and grocery stores- and the 

prevalence of county-level diabetes in 2011 in South Carolina.  

Data were obtained from the Centers of Disease Control and Prevention8 and the US 

Department of Agriculture Economic Research Service9. 

Pearson’s Correlation coefficients were computed to assess the crude relationship 

between each food outlet density and DM prevalence. Ordinary Least Squares 

regression models were calculated for DM. Each food outlet density was considered 

separately while adjusting for covariates. Bivariate maps were created to represent 

the geographical distribution of each food outlet density and DM prevalence among 

South Carolina’s counties. 

SAS software, Version 9.3 for Windows (SAS Institute, Cary, NC) was used for 

Pearson’s correlations, and ArcGIS Desktop Version 10.2.2 for Windows 

(Environmental Systems Research Institute, Redlands, CA) was used for regression 

analyses and bivariate maps. 
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CONTACT INFORMATION 

Based upon existing research, it was expected that both convenience stores and 

fast food restaurants would be positively correlated, and super and grocery 

stores would be negatively correlated with DM prevalence. Pearson correlations 

revealed that the density of convenience stores were positively correlated with 

DM, but the density of fast food restaurants were negatively correlated with 

DM. Super stores and grocery stores were not correlated with DM prevalence. 

In contrast to the hypothesis, the density of fast food restaurants and density of 

convenience stores were found to be negatively associated with DM among 

South Carolina’s counties in the adjusted OLS regression analyses. However, 

none of the associations in this study reached statistical significance.  

 

Food Outlet Correlation P-Value 

Fast Food Restaurant -0.45 0.007* 

Convenience Stores 0.54 <0.001* 

Super Stores -0.21 0.16 

Grocery Stores 0.16 0.29 

CONCLUSION 

Overall, findings from this ecological study do not show significant associations 

between any of the four types of food outlets and prevalence of DM. This 

suggests that DM is independent of the built environment and availability of 

resources. DM and other chronic diseases are multi-faceted and influenced at all 

socio-ecological levels. To further understand the impact on DM, future research 

should include components of the built environment, including food outlets and 

recreational spaces, and individual factors in order to construct a thorough, 

comprehensive model of the contextual factors contributing to the increase of 

chronic diseases. Assessing the environmental, social, and cultural determinants 

of chronic diseases is key in establishing health-promoting environments.  By 

understanding the components of the socio-ecological environment that 

influences the risk of DM, the environment can be tailored to promote DM 

prevention and the adoption of healthy dietary behaviors. 

Table 1. Pearson’s Correlation Coefficients Between Density of Food Outlets and 
County-Level Diabetes Prevalence in South Carolina, 2011. 

Model 1 Model 2∆ 

Food Outlet Beta 

Coefficient 

Standard 

Error 

P-Value Beta 

Coefficient 

Standard 

Error 

P-Value 

Fast Food 

Restaurant 
-4.52 1.34 0.002* -0.55 0.90 0.54 

Convenience 

Stores 
5.33 1.24 <0.001* 0.89 0.86 0.31 

Super Stores -31.91 22.31 0.16 -0.40 11.66 0.97 

Grocery 

Stores 
4.61 4.30 0.29 -3.70 2.13 0.09 

Table 2. Multiple-Variable Linear Regression Prediction County-Level Diabetes with Density of 
Food Outlets in South Carolina, 2011. 

Figure 1. Comparing Diabetes Prevalence Among Four Types of Food Outlet Densities in South Carolina, 2011 

*Correlation is significant at the 0.05 level 
N = 46 

*Beta coefficients are significant at the 0.05 level 
N = 46 
∆Model 2 adjusted for obesity, physical inactivity, recreation facility density, unemployment, education, household with no cars and limited access to a 
store, and race 
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