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Abstract Abstract 
Diabetes rates are a problem of growing concern in the U.S. Over 30 million people in the U.S. have been 
diagnosed with diabetes, and over 90 percent of that group has the largely preventable type 2 diabetes. In 
order to thwart the disease that costs the U.S. $245 billion a year, the populations most susceptible to 
diabetes need to be identified and educated. Using data from MEPS, education and several other factors 
have been identified and their relationships with diabetes have been analyzed to target at risk populations 
and outline tactics to educate those in dire need of preventative care. 
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Examining the Impact of Education on 

Diabetes Rates 

 

Introduction 
As healthcare costs continue to rise, the costs are often broken into 

subcategories based on diseases, with diabetes near the top of the list.  A 

whopping $245 billion was spent on diabetes care in 2012 [3].  This number is 

huge considering that type 2 diabetes is largely preventable with non-medicinal 

precautions such as a healthy diet and exercise.  In spite of this, Americans 

continue to lead dangerously unhealthy lives that lead to their premature deaths 

while producing large excess costs along the way.  How much influence 

education has on diabetes needs to be estimated so that insurers and healthcare 

providers can identify their target audience before spending more money on 

diabetes prevention.  A 2013 report by the State of Illinois shows that in Illinois, 

adults with less than a high school education have the highest diabetes rates at 

14.6 percent and those who graduated college have the lowest at 5.5 percent [2].  

Another study done at Virginia Commonwealth University shows that it is not just 

that those with less education are more prone to diseases, it is specifically diseases 

with relatively easy prevention such as diabetes and heart disease [7].  Of adults 

age 20 and older, 35.8 percent are overweight, 25.1 percent are obese, and 4.5 

percent are extremely obese according to data published by the Medical 

Expenditure Panel Survey in 2012 [4].  This means that less than 34 percent of 

American adults are considered to be a healthy weight.   

Data analysis and regression techniques were used in this project to 

determine the relationship between the dependent variable (diabetes diagnosis) 

and the independent variable (highest level of education obtained) while 

controlling for age, race, sex, ethnicity, level of English spoken, and other 

variables.  Data from the Medical Expenditure Panel Survey were used in this 

project to gather information on adult diabetes patients, their backgrounds, and 

their highest level of education obtained to determine the relationship among the 

variables.  Before analyzing the data, I hypothesized that there would be a 

negative correlation between diabetes diagnosis and highest degree of education 

obtained.  From data gathered in the Medical Expenditure Panel Survey, it can be 

seen that obesity and extreme obesity both decrease as level of education 

increases, so I expect diabetes diagnoses to follow the same trend [4].  The 

purpose of this project is to determine if the relationship between diabetes rates 

and education is statistically significant.  This information could be used to 

determine if the populations with no or lower degrees of education should be 
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targeted for preventative diabetes education and information on how to take care 

of your diabetes to reduce national diabetes expenditures.    

Health disparities are everywhere.  While analyzing the data presented in 

this project, we must keep in mind that there is a disparity in overall health based 

on differences in education [1].  As age increases, particularly above 69, the 

probability of survival for a college graduate decreases less than the probability of 

survival of someone with less than a high school degree [1].  There are many 

theories that could explain this discrepancy.  The efficient producer hypothesis 

suggests that better educated individuals are more efficient at taking care of 

themselves and producing better health because lessons or schooling may teach 

students the importance of taking better care of themselves (education influences 

health).  The direct income hypothesis, allostatic load hypothesis, income 

inequality hypothesis, and access to care hypothesis also suggest that education 

level impacts health level [1].  On the other hand, the productive time hypothesis 

suggests that health level influences education level, because bad health leads to 

lower productivity and less time to spend on education [1].  Regardless of which 

factor is independent and which is dependent, we can see that a positively 

correlated relationship exists between education level and health level, and 

diabetes diagnosis is considered in a patient’s level of health.  I expected that this 

study would support the efficient producer hypothesis, and demonstrate that 

higher levels of education positively impact levels of health, and in this case, that 

higher levels of education are negatively correlated with diabetes rates.     

 

Measuring the data 
Gathering data 

  Data for this project were gathered from the Medical Expenditure Panel 

Survey’s file “MEPS Panel 19 Longitudinal Data File.”  Due to the brevity of this 

project, cuts were made to condense the size of this massive data set which 

originally contained 3,489 variables and spanned five time periods.  This study 

will focus on only data gathered in the year 2015, rather than making it a 

longitudinal study and utilizing all five of the different times that data were 

gathered for the original MEPS data file.  Numerous variables were dropped from 

the data set; the variables used in this study will be diabetes diagnosis, region of 

the United States where the patient resides, age at the time of the last survey (only 

patients 18 and older are considered to focus on adult diabetes alone, rather than 

with childhood diabetes), sex, race, ethnicity, student status, how well English is 

spoken by the patient, high blood pressure diagnosis, heart disease diagnosis, 

heart attacks, strokes, and high cholesterol diagnosis.  All of the utilized variables 

can be seen in the Appendix in Figure 1.  The choices of which independent 

variables were to be used in this model were based on which of the variables were 

included in this MEPS data set, which of the variables had the least missing 
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values from the last time period surveyed, and which of the independent variables 

most frequently appeared as statistically significant in previously published 

studies about diabetes rates and education levels in the United States.   In the end, 

18 variables were chosen in hopes that they could help determine the impact of 

different levels of education on diabetes rates.  The levels of highest degree of 

education obtained include: no degree (did not finish high school or obtain GED), 

GED, high school diploma, bachelor’s degree, master’s degree, doctorate degree, 

and other degree.   

 

Cleaning the data 

 The first step in creating this Stata output was to drop the statistically 

insignificant variables, keeping only the variables that I was most interested in.  

Next, we changed the highest degree of education obtained variable to eliminate 

all values that were not an actual level of education (such as did not respond, not 

applicable, etc.), because the goal of this study is to determine the relationship 

between diabetes and education.  The next step was to eliminate all patients under 

the age of 18, so that the study focuses on adult diabetes rather than childhood 

diabetes, which would affect the results, since no child has a high degree of 

education.  The diabetes diagnosis was changed to be a binary variable rather than 

just a categorical variable, as it was originally coded to be in the MEPS data file.  

Finally, the summary statistics of the data can be computed and analyzed while 

specifying indicators at each category for the discrete variables: region, highest 

degree of education obtained, race, and student status, as can be seen in Figure 2.  

After tabulating both diabetes diagnosis and highest degree of education obtained, 

we can move forward while keeping in mind that 10.73 percent of our sample 

patients have diabetes (Figure 3), 20.01 percent of them have no educational 

degree, 48.34 percent have a high school degree or its equivalent, and 31.66 

percent have a bachelor’s degree or higher degree of education (Figure 4). 

 The dependent variable in this model, diabetes diagnosis, is a binary value 

with zero meaning a patient does not have diabetes and one meaning that they 

have diabetes.  Due to the fact that the dependent variable is binary, a nonlinear 

regression model must be used, which is why logit is implemented in Figure 5.  

From these results, we can see that having a bachelor’s degree or higher appears 

to have a strong and statistically significant negative impact on diabetes diagnosis, 

meaning those with higher degrees of education are less likely to have diabetes 

according to this model.  Having a doctorate degree makes someone .9578 times 

less likely to have diabetes than someone who has no degree, and this is 

statistically significant at a confidence level of .01.  Having a master’s degree 

makes someone only.4558 times less likely to have diabetes than someone who 

has no degree.  Having a bachelor’s degree makes someone .4827 times less 

likely to have diabetes than someone without a degree, but having a high school 
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diploma only makes someone .07564 times less likely to have diabetes than 

someone without a degree: a dramatic difference for a few more years of 

education.  The variables how well English is spoken by the patient and coronary 

heart disease diagnosis are not statistically significant at the .05 level. 

 

Examining the impact of education 

From running the margins analysis sas een in Figure 6, we can tell if all 

patients had no degree, the average rate of diabetes would be .118677.  If all 

patients had a doctorate degree, the average rate of diabetes for this sample would 

be .05633.  The biggest difference in margin among the different levels of 

education is between high school diploma recipients and bachelor’s degree 

recipients at .02964.  Another large difference comes between those with master’s 

degrees and those with doctorate degrees, but this may be influenced by the fact 

that only one percent of the sample holds a doctorate degree, so information may 

be insufficient and biased.  Another reason it could be biased is that those with 

doctorate degrees include doctors, who have more information and, most likely, 

more incentive to take care of themselves and prevent diabetes and other health 

maladies.  In Figure 7, I ran a joint test of constituent contrasts; the chi value is 

large, so we fail to reject the null.  While excluding the other degree category, 

which may contain different kinds of degrees that require varying numbers of 

years of schooling, we can see a decrease in diabetes rates with every increase in 

education level from no degree to doctorate degree (Figure 13).   

 

Examining the impact of race 

 Another important factor to consider in this model is race.  In this data file, 

all races are represented at every level of education.  The race categories are not 

mutually exclusive, but because there is no specific breakdown of what other 

races someone is.  If they are listed as Asian with other races, the other races are 

not listed.  Running the model combining mixed race data with those who 

identified with one race did not yield significantly different coefficients.  For this 

reason, I chose to execute the next portion of the test as if race was mutually 

exclusive.  In Figure 8 it can be seen from A, B, and C respectively that the rate of 

diabetes is .1092 for the black portion of the sample, .1473 for the Asian portion 

of the sample, and .0968 for the white portion of the sample.  Typically, African 

Americans have a slightly higher rate of diabetes than Asians, but these results 

may be biased seeing as I did not have enough information and tested them like 

mutually exclusive variables [5].  The rate of diabetes for blacks and whites that I 

found is similar to the rates published by the Center for Disease Control, but the 

rate of diabetes among Asians that I found is much higher than the rate of 9 

percent that the CDC published [5].  
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 In Figure 9, logit was run again, but this time with an interaction variable 

between highest degree of education obtained and high blood pressure diagnosis.  

Then, the margins were run, and in Figure 10 we can see that 20.32 percent of the 

part of the sample with no degree and high blood pressure have diabetes, while 

only 13.81 percent of those with a bachelor’s degree and high blood pressure have 

diabetes.  This may be because those with higher education know how to take 

better care of themselves, to better manage their high blood pressure, and to 

prevent diabetes more successfully. In Figure 11 and Figure 12, the same tests 

were done, but this time using the interaction variable between highest degree of 

education obtained and high cholesterol diagnosis.  The results of these tests are 

lesser than the previous ones, but they point in the same direction: patients with 

higher levels of education who know the importance of taking care of themselves 

are able to better manage their high cholesterol and to prevent diabetes more 

successfully.  

 

Conclusions 
 From running these tests and analyzing the results, we can see that highest 

degree of education obtained has a strong and statistically significant impact when 

comparing those who got at least a bachelor’s degree with those who did not.  

While the rate of diabetes decreases with every jump in education, the “make or 

break point” is the separation between high school graduates and those with a 

bachelor’s degree.  To further analyze this separation of those who went to 

college and those who did not, I temporarily disregard those with other degrees as 

there is no way to further separate it.  Highest degree of education obtained is then 

changed to be a binary variable (patients did obtain a minimum of a bachelor’s 

degree as one and patients did not obtain a minimum of a bachelor’s degree as 

zero).  From Figure 13, it can be seen that getting a bachelor’s degree has a huge 

and statistically significant impact on getting diabetes when compared to those 

without a bachelor’s degree which shows us that college dramatically influences 

the rate of diabetes.  On average, those with bachelor’s degrees are -.4578 times 

less likely to get diabetes when compared to the population without bachelor’s 

degrees. 

 A major issue to consider when studying the health of adults is the 

categorization of weight categories.  The Medical Expenditure Panel Survey uses 

the Body Mass Index (BMI) to categorize adults into underweight, health weigh, 

overweigh, obese, and extremely obese.  While these categorizations do not 

impact diabetes diagnosis, it is important to note, that BMI is often viewed as an 

outdated method of determining health status.  The BMI is a formula developed 

two centuries ago in order to measure obesity in a large population [7].  It is based 

on body measurements of the average man and tends to incorrectly classify those 

who are not average men.  More women are categorized as overweight and obese, 
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because they are not men.  BMI also tends to classify those with significant 

muscle masses (such as professional athletes) as overweight or obese, because 

they are not average (and not always men) [7].  Keeping in mind that the 

categorization of body types is flawed, we are still able to rely on diabetes 

diagnosis as an accurate, but not comprehensive, measure of one’s health.   

 

Recommendations 
While far from perfect, this study does show results that agree with 

published data.  If this study were to be recreated, a few changes could yield more 

information.  It would be beneficial to break the other degree category of 

education down so that it could be further analyzed.  Race should be more 

thoroughly recorded in the data so that mixes of different races can be analyzed.  

Health factors that cause diabetes such as poor diet and lack of exercise are often 

attributed to before someone goes to college, which suggests that there may be 

more a relationship between diabetes rates and whether or not someone is 

projected to go to college from a certain age, but this would require further 

analysis on data not available in this data file.  After thorough analysis, it can be 

concluded that the initial proposed hypothesis is correct, and highest level of 

education obtained does have an impact on diabetes diagnosis.  More specifically, 

whether or not someone obtains a bachelor’s degree (at the minimum) appears to 

have a very large and statistically significant on whether or not someone has 

diabetes.   

Grade schools require numerous health and physical education courses 

throughout the years, so it makes sense that the populations that complete more 

school have lower diabetes rates.  Most universities require a health or personal 

fitness course to be completed prior to graduation.  The impact of these courses 

on the student body’s health should be studied prior to determining the true 

impact of a bachelor’s degree on diabetes rates.  There may be a confounding 

variable that makes young students on the “college bound track” less likely to 

have health issues such as diabetes.    

One possible solution to the diabetes epidemic would be to offer diabetes 

preventative education in public schools at a young age, before students are 

legally old enough to drop out and miss this critical information, and before they 

are old enough to be responsible for their own health via diet and exercise regime.  

To reduce diabetes rates (as well as the national expenditure on diabetes), we 

should invest more in the health education of those without bachelor’s degrees, as 

well as those not projected to go to college and teach them about the importance 

of diabetes prevention and care.  
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Figures 8A, 8B, 8C 
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