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BACKGROUND

Diabetes Education and Technology

Diabetes education has been proven to improve clinical outcomes; however
the number of people receiving diabetes education falls below the Healthy
People 2010 objective of 60% (1, 2). This is not surprising, given that
there are only 15,000 Certified Diabetes Educators in the United States but
there are 23.6 million people living with diabetes in the United States and
1.6 million people newly diagnosed each year (1, 2). In order to improve
this disparity, there is a need for the exploration of new models of diabetes
education (3-7).

The current average for the number of patient visits per day for diabetes
educators Is between 2 and 10 (1, 3). Incorporation of technology into the
existing model of diabetes education delivery has the potential to improve
work flow efficiency, and enhance patient self-efficacy and disease
management (5-9). However, healthcare professionals are often hesitant to
adopt these technologies, citing the following barriers: loss of patient-
provider rapport; increased workload and loss of productivity; and low
patient utilization of technology (10-12).

Technology interventions should therefore attempt to incorporate into the
existing healthcare professional workflow, allow patients and healthcare
professionals to communicate easily, and avoid the need for patients to
adapt to unfamiliar technology (6, 8,10). Due to the ubiquity of the mobile
phone and the ability to reach various populations, technological
Interventions using mobile phones show promise for improving health
outcomes (13-17). However, further research is needed in this area to
understand the efficacy and effectiveness of such interventions on diabetes
education.

OBJECTIVE

The objective of this study Is to examine diabetes educator communication
with patients who used DiabetesManager®, a mobile phone and web-
based technology intervention designed to support diabetes self-
management and enhance clinical efficiency. Detailed methods will be
provided for conducting a content analysis to assess the frequency and
completeness of communication between diabetes educators and patients
and to identify message themes. Additionally, preliminary results are
presented.

METHODS

Data are drawn from a larger randomized clinical trial to assess the impact

of a diabetes communication system (DiabetesManager®) that uses mobile
phones and patient/physician portals to allow patient-specific treatment and
communication (18). Some participants were excluded secondary to issues

of consent.

Participants used In this analysis were intervention patients with poor Type
2 diabetes control (Alc >7.5%) at baseline who received blood glucose
meters with a one year supply of testing material, a mobile phone with a
one-year unlimited data and service plan, study treatment phone software,
and access to the web-based individual patient portal. For one year,
patients were given system-driven automated guidance on blood glucose
values based on disease status and medication regimen, in order to help
them make sense of their blood glucose numbers.
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Table 1. Themes Identified in Messages and Correspondence with AADE 7

Self-Care Behaviors Framework
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DiabetesManager ® Platform

DiabetesManager® is a diabetes coaching system that uses mobile-phone and web-based technology

to support patients with their total diabetes care by providing real-time, automated feedback and
longitudinal data analysis and by facilitating secure electronic communication between healthcare
professionals and patients. In addition to acting as a diabetes self-management coach, the mobile and web
components also serve as an electronic logbook and personal health record system. There is also a web-
based messaging center which serves two primary functions: 1) an inbox for the automated messages that
are driven by the system analytics and 2) a secure messaging system that allows patients to communicate
with healthcare professionals, including diabetes educators.

Role of Diabetes Educators

Diabetes educators periodically viewed patients’ electronic logbook data and system-generated summary
analysis reports. When appropriate, they communicated with patients via a web-based messaging center
that delivered messages directly to the patient portal. Educators were discouraged from making outbound
calls to patients as the primary form of communication. However, patients could reach out to diabetes
educators as often as desired.

Content Analysis

Messages between patients and diabetes educators are analyzed to assess the frequency of communication
between diabetes educators and patients, completeness of message responses, and identify most frequently
occurring themes of message content.

All messages sent between patients and clinicians using the patient portal were compiled into a database.
No unigue identifiers were included in the database, as each patient was assigned a unique patient
identification number and all messages were de-identified. Messages are being coded independently by
two researchers and coding will be assessed for interrater reliability. Each message is coded as either a new
message or a response message, and subsequently coded for up to 4 main content themes. Message
themes were identified by the primary coder and agreed upon by the second coder. Responses to messages
from patient to educator and educator to patient are assessed for completeness of the reply. Completeness
IS determined by whether or not the response addressed 50% or more of the content requested in the
preceding message.

RESULTS

Results for this study are still being analyzed, however some preliminary findings are available. Almost all
of the patients enrolled on the system responded to messaging from diabetes educators. There were several
thousand messages sent using the portal, and several themes arose from these messages (Table 1). Some
themes were mentioned more often than others, such as self-monitoring of blood glucose, use of
medication, and nutrition related to carbohydrates.

Themes Identified in Content Analysis
of Messages

Physical Activity
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Use of Medication

Dietary Supplements/Herbal Remedies

CONCLUSIONS

AADE 7 Self-Care Behaviors
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Qualitative data collected from a technology platform such as DiabetesManager®
can be useful in understanding the way diabetes educators and patients
communicate using technology. Therefore, when analyzing this data it is
Important to use rigorous methods that can be replicated.

Preliminary analysis indicate that patients did utilize the mobile phone and web-
based system to communicate with diabetes educators and some topics and themes
are discussed more often than others. Furthermore, all the themes that arise in the

content analysis fall into the AADE 7 Self-

Care Behaviors framework. This

demonstrates the ability for diabetes educators to cover multiple content areas when
communicating with patients via an electronic messaging center.

Information from this analysis has the potential to inform on how systems such as
this may be utilized to enhance the current model of diabetes education. These
preliminary findings agree with previous research that found that diabetes
education delivered via technology can fall into the guidelines for the AADE 7
Self-Care Behaviors framework (19). This Is important, given the challenge
healthcare professionals will soon face in attempting to reach the rapidly growing

population of diabetes patients.

BIBLIOGRAPHY

. American Association of Diabetes Educators. Diabetes education fact sheet. 2010. http://www.diabeteseducator.org/export/sites/aade/_resources/pdf/Diabetes Education_Fact Sheet

2009.pdf. Accessed April 2010.

. Healthy People 2010. Online Documents. http://www.healthypeople.gov/Document/. Accessed April 2010.
. Peeples M, Austin M. Toward describing practice: The AADE national diabetes education practice survey: Diabetes education in the United States—who, what, where and how. The

Diabetes Educator. 2007;33:424-433.

4. Centers for Disease Control and Prevention. National diabetes fact sheet: General information and national estimates on diabetes in the United States, 2007. Atlanta, GA: U.S. Department of

Health and Human Services, Centers for Disease Control and Prevention, 2008.

5. Celeste-Harris S, Maryniuk M. Educating medical office staff: Enhancing diabetes care in primary care offices. Diabetes Spectrum. 2006;19(2):84-89.
6. Glasgow R, Bull S, Piette JD, Steiner J. Interactive behavior change technology: A partial solution to the competing demands of primary care. American Journal of Preventive Medicine.

2004:27(2):80-87.

. Piette JD. Enhancing support via interactive technologies. Current Diabetes Reports. 2002;2:160-165.
. Piette JD. Interactive behavior change technology to support diabetes self-management: Where do we stand? Diabetes Care. 2007;30(10):2425-2432.
. Cooper H, Cooper J, Milton B. Technology-based approaches to patient education for young people living with diabetes: a systematic literature review. Pediatric Diabetes. 2009;

doi:10.1111]j.1399-5448.2009.00509.x.

10. Bodenheimer T, Grubach K. Electronic technology: a spark to revitalize primary care? JAMA. 2003;290(3):259-264.
11. Neville RG, Marsden W, McCowan C, Pagliari C, Mullen H, Fannin A. A survey of GP attitudes to and experiences of email consultations. Inform Prim Care. 2004;12(4):201-206.
12. Shields A, Shin P, Leu M, Levy D, Betancourt RM, Hawkins D, Proser M. Adoption of health information technology in community health centers: Results of a national survey. Health

Affairs. 2007; 26(5): 1373-1383.

13. Cole-Lewis H, Kershaw T. Text messaging as a tool for behavior change in disease prevention and management. Epidemiologic Reviews. 2010; doi: 10.1093/epirev/mxq004
14. Fjeldsoe BS, Marshall AL, Miller YD. Behavior change interventions delivered by mobile telephone short-message service. Am J Prev Med. 2009;36(2):165-173.
15. Atun RA, Sittampalam SR. A review of the characteristics and benefits of SMS in delivering health care. The Role of Mobile Phones in Increasing Accessibility and Efficiency in Healthcare.

Berkshire, United Kingdom: Vodafone Group Plc; 2006:18-28. (The Vodafone policy paper series 4, no. 4). http://www.vodafone.com/start/misc/public_policy.html). (Accessed October 25,

2000).

16. Krishna S, Boren SA, Balas EA. Healthcare via cell phones: a systematic review. Telemed J E Health. 2009;15(3):231-240.
17. Quinn C, Clough S, Minor J, Lender D, Okafor M, Gruber-Baldini A. WellDoc mobile diabetes management randomized controlled trial: change in clinical and behavioral outcomes and

patient and physician satisfaction. Diabetes Technology & Therapeutics. 2008; 10(3): 160-168.

18. Quinn C, Gruber-Baldini A, Shardell M, Weed K, Clough S, Peeples M, Terrin M, Bronich-Hall L, Barr E, Lender D. Mobile diabetes intervention study: Testing a personalized
treatment/behavioral communication intervention for blood glucose control. Contemporary Clinical Trials. 2009;30:334-346.

19. Zgibor J, Peyrot M, Ruppert K, Noullet W, Siminerio L, Peeples M, McWilliams J, Koshinsky J, DeJesus C, Emerson S, Charron-Prochownik D. Using the American Association of
Diabetes Educators outcomes system to identify patient behavior change goals and diabetes educator responses. The Diabetes Educator. 2007; 33(5):833-838.

*This study was sponsored by WellDoc, Inc. | **Primary author (H. Cole-Lewis) serves in role of independent research consultant to WellDoc, Inc. | ***This project was supported by Award Number T32MH020031 from the National Institute of Mental Health. The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institute Of Mental Health or the National Institutes of Health.




