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Commentary

Diabetes Self-Management Education 
in Health Information Technology

Diabetes mellitus (DM) is a chronic disease with an increas-
ing burden globally. As a chronic disease, it has a signifi-
cant impact on the person and the community in multiple 
ways, both health wise and economically. Diabetes self-
management education (DSME) is the process of facilitat-
ing the knowledge, skill, and ability necessary for diabetes 
self-care. Diabetes self-management support (DSMS) 
refers to the support that is required for implementing and 
sustaining coping skills and behaviors needed to self-man-
age on an ongoing basis.1 Consequently, diabetes self-man-
agement education and support (DSMES) helps to maintain 
the desired self-care behavior change.2-4 It can lead to 
improvement in clinical control of glycemia5-11 and health 
outcomes such as quality of life.12-14 AADE7 Self-Care 
Behaviors,15 first compiled in 1997, play a central role in 
delivering patient-centered DSMES to people with DM for 
more than 20 years. The framework helps providers deliver 
the key points of DSMES in an organized manner to people 
with DM. The AADE7 principles are widely adopted in 
clinical care as well as in the development of protocols and 

programs focused on DSMES. Revisions and updates to 
these principles allowed for adaptation to technological 
advances.16 Many research studies17,18 in diabetes utilized 
the seven principles. However, few research studies have 
investigated the application of AADE7 in the area of health 
information technology (HIT). We want to take this com-
mentary as an opportunity to share our three applied 
research studies, where we employed AADE7 as an evalu-
ation framework for HIT for DM.
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Abstract
There is no validated framework to evaluate health information technology (HIT) for diabetes self-management education 
and support (DSMES). AADE7 Self-Care Behaviors is a patient-centered DSMES designed by the American Association of 
Diabetes Educators (AADE). We developed a codebook based on the AADE7 Self-Care Behaviors principles as an evaluation 
framework. In this commentary, we demonstrate the real-life applications of this codebook through three diabetes research 
studies. The first study analyzed features of mobile diabetes applications. The second study evaluated provider documentation 
patterns in electronic health records (EHRs) to deliver ongoing patient-centered DSMES. The third study analyzed feedback 
messages from diabetes apps. We found that this codebook, based on AADE7, can be instrumental as a framework for 
research, as well as real-life use in HIT for DSMES principles.
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Development

At the University of Missouri Health Care, we formed an 
interdisciplinary team with diverse expertise of several 
distinct but related disciplines—informatics (Kim, 
Narindrarangkura, Ye), endocrinology (Khan), diabetes 
education (Boren), and implementation science (Simoes). 
The principal goal of our research team is to enhance use 
of electronic health records (EHRs) in self-care behaviors 
of people with DM. Our aim was to develop a mechanism 
to allow the clinically relevant evidence-based AADE7 
principles to apply objectively in a research setting. Over 
a period of five years, the team took a stepwise approach 
to develop and apply a framework based on AADE7 prin-
ciples to health information data.

The research team developed and updated the framework 
by consulting the AADE7 guidelines for the most up-to-date 
education items. Each principle was systematically broken 
down into specific statements, and a code assigned to each 
statement. Through an iterative process, a code book was 
created with designated columns for “Category,” “ID,” 
“Statement,” and “Count” each statement (Table 1). Once we 
created the codebook, we explored its use in real-life research 
setting by applying to three research studies focusing on HIT 
in DMES. The results of each study allowed for a detailed 
review of the codebook in a stepwise fashion. We conducted 
revisions to the framework at each step. The sequential stud-
ies led to the current version that captures consistent and 
comprehensive DSMES items for application (Figure 1).

These studies focused on creating and validating the 
codebook for use in a rigorous research setting. Based on 
our experience, we found the codebook was easy to use 
objectively, with excellent interoperator validity. This makes 
it useful not only in HIT-related research but also in real-
world scenarios using digital technology in healthcare out-
comes. New developments in EHR, including the use of 
clinical care pathways and patient portals, are areas where 
this codebook can be incorporated into programs for evalu-
ating outcomes. We invite the utilization of the codebook for 
applying the AADE7 principles to improve clinical out-
comes for people with DM.

Study 1: Application of the Codebook 
for Analysis of Features of Diabetes 
Mobile Application (Mobile Apps)

DSMES is a daily task and requires support between office 
visits on an ongoing basis. People with diabetes can benefit 
from using diabetes apps, and mobile apps are increasingly 
used in this area. However, few studies have evaluated the 
features of diabetes apps against evidence-based guidelines.

In the first study,19 we systematically examined the con-
tent and functionality of current diabetes apps by utilizing a 
multi-step review process of two online stores with major 
market share (iTunes and Google Play). We analyzed and 

classified the features of each app according to the codebook 
developed by the team based on the AADE7 (Table 1). By 
applying the codebook, we confirmed a skewed app develop-
ment trend in 179 eligible apps out of 750 apps searched. The 
majority of the apps were designed to support the principles 
of Healthy Eating (70%), Monitoring (70%), Taking 
Medication (51%), and Being Active (36%), all of which 
require quantitative information. On the other hand, few 
apps supported principles of Problem Solving (20%), 
Healthy Coping (9%), and Reducing Risks (4%), all of which 
need qualitative input to provide management guidance 
based on more patient-entered data.

Study 2: Using the Codebook to 
Evaluate Provider Documentation 
Patterns in EHR Regarding Patient-
Centered DSMES for Long-Term 
Management

For people with diabetes to achieve the clinical and health 
benefits of DSMES, patients and providers must make deci-
sions about DSMES together. The long-term management 
should be patient-centered and take into consideration 
comorbid conditions and social factors.

In the second study,20,21 we investigated whether providers 
delivered DSMES to adults with DM based on patient charac-
teristics. We analyzed clinic notes of adults with diabetes that 
are stored in EHR. We compared DSMES items in clinic notes 
against the codebook based on AADE7 principles. We ana-
lyzed 200 clinic notes randomly selected from 2634 notes of 
adults with diabetes. Two specific sections “History of Present 
Illness (HPI)” and “Impression and Plan (I&P)” were deemed 
to be specific for provider-delivered DSMES and not resulting 
from auto population based on the computer program. A the-
matic analysis of these specific segments using the codebook 
revealed 3735 codes related to DSMES in the 200 notes 
(Figure 2). Monitoring (48%) was addressed most frequently, 
and Healthy Coping (2%) was addressed least frequently 
regardless of patient characteristics, including age, comorbidi-
ties, body mass index (BMI), and HbA1c. The study was lim-
ited to one center so findings cannot be generalized. Current 
studies do show that providers focus on clinical decision-mak-
ing regarding drugs choices, rather than DSMES.22,23 We 
believe this information is thought-provoking and may indi-
cate that in a busy clinic, it is a challenge for providers to 
deliver patient-centered DSMES effectively during the limited 
visit time.24-27 Consequently, the visit time may be fragmented 
and insufficient for providers to educate patients on individual 
DSMES topics. Further studies are needed to assess the clinic 
notes as an educational tool. The 21st Century Cures Act pro-
vides access to clinic notes for all patients.28 This is also an 
opportunity to develop HIT protocol focusing on DSMES 
incorporated into clinic notes and provide an additional educa-
tional tool for patients.
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Table 1.  AADE7-Based Codebook Used for Evaluating Diabetes-Related Health Information Technology.

Category ID Code Count

1. �Healthy 
Eating

1.1 Develop an eating plan (how to plan a week of eating overall or how to plan each meal)  
1.2 Set goals for healthy eating  
1.3 Remind to eat  
1.4 Provide Recipes  
1.5 Count carbohydrates  
1.6 Read food labels  
1.7 Prevent high or low blood sugar  
1.8 Measure each serving (know how much you should eat and don’t overdo it)  
1.9 Monitor eating (record what you eat and how much you eat)  
1.10 Provide knowledge of healthy eating  
1.11 Provide restaurants information  
1.12 Share record of eating through forum or email  

2. Being Active 2.1 Set exercise plan/goal  
2.2 Remind to do exercise  
2.3 Choose activities (think of things you like to do)  
2.4 Start exercising (take it slow – start with five or 10 minutes of the activity and work your way up to 30 

minutes at a time, five days a week)
 

2.5 Do exercise at personal pace (don’t overdo it! While you exercise, you should be able to talk, but not 
sing)

 

2.6 Check blood sugar level before and after exercise  
2.7 Keep track of activities  
2.8 Find a friend to exercise with  
2.9 Take a physical exercise class  
2.10 Join adult leagues  
2.11 Mix activities up (try a few different things so you don’t get bored)  
2.12 Provide knowledge of exercise  
2.13 Share record of exercise through forum or email  

3. Monitoring 3.1 Learn how to use the glucometer  
3.2 Learn tips for the best/easiest way to monitor  
3.3 Learn when to check the blood sugar  
3.4 Learn what the results of blood sugar mean  
3.5 Learn what to do if the results of blood sugar are off target  
3.6 Learn how to record blood sugar results and keep track over time  
3.7 Set goals for blood sugar  
3.8 Monitor blood sugar levels  
3.9 Record the spot of blood sugar testing or insulin injection  
3.10 Provide knowledge of blood sugar  
3.11 Monitor lab test results (other than blood sugar, cholesterol, and urine testing)  
3.12 Monitor vital signs (other than blood pressure and pulse)  
3.13 Monitor heart health (blood pressure, pulse, weight, BMI, and cholesterol level)  
3.14 Monitor kidney health (urine and blood testing)  
3.15 Monitor eye health (eye exams)  
3.16 Monitor foot health (foot exams and sensory testing)  
3.17 Share record of blood sugar through forum or email  

4. �Taking 
Medication

4.1 Learn why take these medications  
4.2 Learn what will these medications do for patients  
4.3 Learn how to fit medications into the schedule  
4.4 Learn the side effects of these medications  
4.5 Learn what to do for side effects of medications  
4.6 Remember to take medications at the right time every day  
4.7 Remind to take medication  
4.8 Manage medication list  
4.9 Calculate recommended insulin dosage  
4.10 Rotate the sites if inject insulin (if the patient injects insulin, rotate the sites every day from the fattier 

part of the patient’s upper arm to outer thighs to buttocks to abdomen)
 

4.11 Record medicine adherence  
4.12 Provide knowledge of medication  
4.13 Share record of medication through forum or email  

(continued)
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Figure 1.  The codebook development and its applications.

Category ID Code Count

5. �Problem 
Solving

5.1 Don’t beat self up (managing diabetes doesn’t mean being “perfect.”)  
5.2 Analyze the day  
5.3 Learn from experience (Figure out how to correct the problem in a way that works best for the 

patient, and apply that to similar situations moving forward)
 

5.4 Discuss possible solutions  
5.5 Try the new solutions (try the new solutions and then evaluate whether they are working for the 

patient)
 

5.6 Use an alert or reminder for abnormal data  
6. �Reducing 

Risks
6.1 Don’t smoke  
6.2 See the doctor regularly (plan to see the doctor about every three months, unless told otherwise)  
6.3 Visit the eye doctor at least once a year  
6.4 See the dentist every six months  
6.5 Take care of the feet  
6.6 Listen to the body (if the patient doesn’t feel well, or something just doesn’t seem right, contact the 

doctor to help figure out what’s wrong, and what the patient should do about it)
 

6.7 Provide knowledge of reducing risks  
6.8 Share information with a diabetes forum or American Diabetes Association website, etc., with the 

patient
 

6.9 Vaccination  
7. �Healthy 

Coping
7.1 Do exercise (when the patient is sad or worried about something, suggest going for a walk or bike ride. 

Research shows when people are active, the brain releases chemicals that make them feel better)
 

7.2 Participate in faith-based activities or meditation  
7.3 Pursue hobbies  
7.4 Attend support groups  
7.5 Thinking positive  
7.6 Being good to self  
7.7 Record mood  
7.8 Share knowledge of healthy coping  

Abbreviation: BMI: body mass index.

Table 1. (continued)

Study 3: Analysis of Feedback Messages 
From Diabetes Mobile Apps Using the 
Codebook

Behavioral change theory-based feedback messages deliv-
ered in diabetes apps can be an effective way to provide 

DSMES to people with diabetes. Based on our experience 
as described in the previous two studies, we found that 
Healthy Coping, an important principle in DSMES, was 
underutilized. We evaluated the codebook to answer a tar-
geted question to address Healthy Coping in mobile app 
messages.
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In the third study,29,30 we focused on Healthy Coping-
related feedback messages from diabetes mobile apps 
against the theoretical framework based on behavioral 
change theories. We used a framework by adopting vali-
dated behavioral change theory-based models and analyzed 
the feedback messages against three dimensions of timing, 
intention, and content (feedback response and feedback 
purpose). The feedback purposes were further categorized 
into seven purposes: warning, suggestion, self-monitoring, 
acknowledging, reinforcement, goal setting, and behavior 
contract. We identified 1749 apps from iTunes and Google 
Play stores, and found 156 eligible apps that generated a 
total of 473 feedback messages. The majority of feedback 
messages generated were about blood glucose under the 
diabetes-related measures domain (219, 46.3%), followed 
by messages about the mood domain (128, 27.0%). Only 
feedback messages on blood glucose under diabetes-related 
measures and mood domains encompassed all seven feed-
back purposes under the content dimension. Overall, few 

feedback messages generated supported the purposes of 
warning (39, 8.3%), suggestion (38, 8.0%), goal setting 
(36, 7.6%), behavioral contract (10, 2.1%), and reinforce-
ment (8, 1.7%) across the three Healthy Coping domains.

Conclusion

We found that our codebook based on AADE7 could be 
instrumental in applying DSMES principles for the purposes 
of health data research and real-world management of people 
with diabetes. With the increasing prevalence of DM, and 
broader adoption of EHR by providers and patients, there is 
a need for evaluation DSMES in people with diabetes in both 
the research and clinical setting. Tools that allow for objec-
tive assessment in a variety of clinical settings may have a 
significant impact on patient-centered care in people with 
DM. We present this codebook based on AADE7 principles 
as a tool for HIT clinical research and incorporation into 
mobile applications and EHR-based clinical care pathways. 

Figure 2.  An example of clinical note analysis against the codebook.
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We invite feedback from the healthcare provider community 
to extend the use of the validated AADE7 principles in a 
broad area of clinical application.
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AADE7, American Association of Diabetes Educators; DM, diabe-
tes mellitus; DSMES, diabetes self-management education and sup-
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technology.
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