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Methods
These methods were adapted from the methodology of Cavanaugh et 

al 2008.The study took place in the Gibson City Area Hospital (GAH) 
System. Seventy patients who have “diabetes mellitus” on their problem 
list participated in a two-part survey. The first portion asked the participant 
demographic information such as age, gender, education, diabetic 
management and symptoms. This information was self-reported. The 
second part was the 15-question Diabetes Numeracy Test (DNT-15) . 
They were given 30 minutes to complete the survey and told they could 
use any calculator that they had on them (phone, iPod, tablet, etc). The 
participant was informed that they could stop the survey at any time. 
Statistical analysis was done using SPSS v22 and Microsoft Excel. 

Results
There were 70 participants who filled out the survey. All of the 

participants had their diabetes managed by their primary care doctor 
who was Family Medicine trained. These values were self-reported 
or looked up in the EMR by the nurse at the facility. The average 
score on DNT-15 was 7.97 with a median score of 8.5. A t-test 
showed statistically significant at the 0.01 level that the scores on 
the DNT-15 were moderately correlated to HbA1c levels with an
R= -0.813 and R2= 0.661. No other variable showed any statistically 
significant correlation with score on the DNT-15.  When comparing 
people who received education from a health care worker on 
diagnosis and those who did not receive education, there was no 
statistically significant difference in the scores or HbA1c. 

Conclusions
Management of diabetes is multifactorial and there are many 

components, some of which are modifiable and some that are not. 
To effectively treat a person with diabetes, a physician has take into 
account each individual’s factors.  There was some correlation 
showing that higher scores on the DNT-15 resulted in lower HbA1c 
levels. However, the coefficient of determination shows that the 
score on the test is not the only factor involved in predicting HbA1c 
because it only accounted for about two-thirds of the changes.  
Moving forward, it is important for health care providers to consider 
the content of the education and make sure it is beneficial and 
covers the needs of the individual. 
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The CDC estimates the prevalence of diabetes in the United States to 
be 29.1 million. Diabetes has significant morbidity and mortality and costs 
$245 billion annually. Diabetes increases a person’s risk for complications 
of end organ damage. These complications include things such as 
neuropathy, blindness, kidney disease, heart disease and impaired wound 
healing. Due to the risks associated with diabetes, there are established 
guidelines to minimize the impact of the disease process including annual 
eye exam, foot exam and HbA1c testing. The HbA1c test assesses a 
person’s overall glucose control from the past few months by indicating the 
amount of red blood cells that have been glycosylated. Controlling HbA1c 
levels has shown to decrease the risks of developing complications. In a 
study comparing the performance for Diabetes Quality Indicators between a 
rural and urban setting, the urban patients had higher performance. 48.6% 
of urban patients had a HbA1c less than 7% as compared to the rural 
patients who only had 33.3%. The urban setting also showed a higher rate 
of people that had a HbA1c level measured in the past 3 months at 55.1% 
while the rural setting reported 47.1%. Low literacy and numeracy has been 
associated with difficulty in properly managing blood sugar levels. This is in 
part related to the fact that medication dosing requires knowledge about 
disease, decision-making ability and simple arithmetic. To help maximize 
the treatment for diabetes, a physician needs to understand the factors that 
affect the patient, and identifying deficiencies in numeracy could provide 
information about how to effectively treat the patient. 

Score Hba1c Age
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DM

7.9714 9.3271 65.2000 16.0286

8.5000 8.9500 66.5000 14.5000

11.00 7.20a 86.00 8.00a

0.00 6.50 28.00 1.00

15.00 13.40 98.00 35.00
25 4.0000 7.7500 47.0000 7.7500
50 8.5000 8.9500 66.5000 14.5000
75 11.0000 10.5750 79.0000 26.5000
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