
Background
• By the year 2030 diabetes diagnoses and associated costs

will increase by at least 50% (Rowley, Bezold, Arikan, Byrne, & Krohe, 

2017).

• About 3 million people annually will be hospitalized for a 

LEA as a complication of diabetes (Center for Disease Control and 

Prevention, 2017).

• LEA patients incur additional health care cost of $200 

thousand as a result of poorly managed diabetes and 

improper foot care (Phillips, 2009).

• Patient level of education is an important predictor of 

increased complications associated with diabetes (United 

States Diabetes Surveillance System, 2015).

• Patients with lower education and poor health literacy 

have greater risk of diabetes complications, including LEA 
(Center for Disease Control and Prevention, 2017).

• Health education materials are recommended to be 

written at a fifth grade reading level (Center for Health Care 

Strategies, 2013).

• Patient education materials written at an inconsistent 

level for the patient’s level of education and health 

literacy and is a possible explanation for the high number 

LEA among patients with diabetes.

Purpose
The purpose of this study was to describe and compare the 
comprehension, understandability and actionability of 
diabetes foot care education materials provided by five 
different electronic health records (EHRs).  
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Methods
• Five EHRs, NextGen, eClinicalWorks, Cerner, Epic, and 

MEDITECH, were identified as the most commonly installed 
systems in primary care.

• Five different Northwest Ohio healthcare facilities provided 
printed out foot care education materials to students in the 
research team.

• The Patient Education Materials Assessment Tool (PEMAT) 
determined understandability and actionability. 

• Simple Measure of Gobbledygook (SMOG) Readability Scale 
determined reading level.

• Five registered nurses (a family nurse practitioner and four NP 
students) independently ranked each of the EHRs for reading 
level, understandability and actionability using SMOG and 
PEMAT.

• Interrater reliability between the five raters on the SMOG and 
PEMAT were consistently high at α>.98. 

Actionability

SMOG Score by EHR

Results
ANOVA with Tukey's LSD post hoc comparisons were used to 
determine if differences (p<.05) existed in readability, 
understandability and actionability among the five patient education 
materials.

NextGen (8.00 +/- .71) was higher than the reading level of Epic 
(6.80 +/- .45) and MEDITECH (7.00 +/- .71).

The reading level of eClinicalWorks and Cerner were not different 
than the reading level of any of the other patient education's 
materials.

The understandability scores were not significantly different among 
the five patient education materials (range 67% - 85%).

The actionability scores of MEDITECH were significantly higher 
(70.00 +/-3.33) than NextGen (60.00 +/- .00) and eClinicalWorks 
(64.00 +/- 4.00).

The actionability of Epic and Cerner were not different than any of 
the other EHRs.

• This information is valuable to providers when providing diabetes foot education materials to patients with varying degrees of 
education and health literacy. 

• Providers may consider using supplemental sources of patient education in addition to diabetes foot education 
materials provided by the five most frequently used EHRs in primary care.

• Providers may want to become familiar with health literacy tools to screen information provided.

• Providers may want to evaluate patients’ individual understanding and self care actions through patient 
demonstration in office. 

Discussion

Conclusion

• Differences between reading level 
and actionability 
were noted among the five EHRs.

• No statistically significance 
difference in understandability.

• MEDITECH has higher action 
ability than Epic and Nextgen.

• Cerner and Epic were similar to 
the other three EHRs.

• Of the five EHRs, MEDITECH’s 
reading level and actionability 
results appeared to exhibit the 
most favorable for 
communicating diabetes foot care 
education.

Understandability by EHR (PEMAT)
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No differences in understandability between the five EHRs

MEDITECH actionability is significantly greater than Nextgen

Framework
Malcom Knowles Theory of Adult Learning explains how 
adults learn differently than children. The theory frames the 
transaction of learning by focusing on knowledge acquisition 
using six principles to address the learner: (1) need to know, 
(2) self-concept, (3) prior experience, (4) readiness to learn, 
(5) orientation to learning, and (6) motivation to learn.
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Nextgen is significantly greater than Epic & MEDITECH 
(indicating highest reading grade level)
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