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SYMPOSIUM

Abstract
Background:
Like many patients with diabetes, Department of Veterans Affairs (VA) patients frequently fall short of self-
management goals and experience multiple barriers to self-care. Health information technologies (HITs) may 
provide the tools that patients need to manage their illness under the direction of their primary care team.

Methods:
We describe several ongoing projects focused on HIT resources for self-management in VA. VA researchers 
are developing HITs that seek to bolster a variety of potential avenues for self-management support, including 
patients’ relationships with other patients, connections with their informal care networks, and communication 
with their health care teams.

Results:
Veterans Affairs HIT research projects are developing services that can address the needs of patients with 
multiple challenges to disease self-care, including multimorbidity, health literacy deficits, and limited treatment 
access. These services include patient-to-patient interactive voice response (IVR) calling systems, IVR assessments 
with feedback to informal caregivers, novel information supports for clinical pharmacists based on medication 
refill data, and enhanced pedometers.

Conclusion:
Large health care systems such as the VA can play a critical role in developing HITs for diabetes self-care. 
To be truly effective, these efforts should include a continuum of studies: observational research to identify 
barriers to self-management, developmental studies (e.g., usability testing), efficacy trials, and implementation 
studies to evaluate utility in real-world settings. VA HIT researchers partner with operations to promote the 
dissemination of efficacious services, and such relationships will be critical to move HIT innovations into 
practice.
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Introduction

The Department of Veterans Affairs (VA) health care 
system supports the largest network of applied health 
services researchers outside of the National Institutes of 
Health. VA investigators address a broad range of health 
care problems but emphasize research that can improve 
the health and health care of veterans. As many as 20% 
of VA patients have diabetes (more than one million 
individuals),1 and the system serves as an ideal laboratory 
for developing health information technologies (HITs) 
that can improve diabetes self-management support.  
The purpose of this article is to describe some examples 
of ongoing VA HIT research that may enhance diabetes 
self-care, especially for patients with complex chronic 
conditions and limited access to traditional health 
services. More general reviews of HIT in the VA are 
available elsewhere.2,3

The Need for Self-Management HIT among 
Diabetes Patients in the VA
Veterans Affairs patients are, on average, some of the 
sickest in the country. Almost all have at least one 
chronic health problem and many have three or more.4,5 
Addressing the complexity of these patients’ care high-
lights some of the weakest links in processes critical 
to quality diabetes self-management support: treatment 
coordination, effective patient education, promoting and 
helping sustain health behavior changes, and ensuring 
effective communication between patients and their 
health care teams. These challenges would be daunting 
under the best of circumstances, but are made even more 
difficult by the additional risk factors present among 
diabetes patients in the VA, enumerated next.

Health Literacy Deficits 
As many as 62% of VA patients have inadequate functional 
health literacy.6,7 Health literacy deficits affect diabetes 
patients’ health, self-care, and health care costs even 
when cofactors such as education, income, age, and race 
are controlled.8,9 Diabetes patients with low health literacy 
have more than twice the risk of retinopathy and nearly 
three times the risk of cerebrovascular disease compared 
to those with adequate literacy levels.8 Unfortunately, 
clinicians often do not recognize health literacy problems; 
one study reported that VA physicians underestimated 
African-American patients’ health literacy problems more 
than half of the time.10 Perhaps as a consequence of the 
gap between patients’ literacy levels and standard self-
management resources, most patients remember as little 

as 50% of what they are told during outpatient visits.11–14 
Those with the greatest need for health education (e.g., 
individuals with health literacy deficits) are often the 
least likely to absorb, process, and retain information.15–17

Health literacy deficits can significantly limit the utility 
of many information technologies for diabetes self-
management support. While access to the Internet is 
increasing among older adults18 and Web-based diabetes 
education systems can be ideal for many patients, those 
with health literacy deficits often lack the ability to use 
computers and text-based communication as resources 
for their self-care. Given this reality, VA investigators are 
developing a range of HIT applications for diabetes self-
management support, including those in which patients 
have little or no direct contact with technologic tools or 
computer interfaces. 

Multimorbidity 
Comorbid heart disease, depression, and other conditions 
are common among VA diabetes patients and complicate 
their management.19 Conditions such as depression and 
chronic pain impair patients’ functioning and pose 
significant barriers to lifestyle changes and regimen 
adherence.20–23 Other disabling conditions, such as heart 
failure and dementia, can make standard diabetes self-
care goals impossible to reach. Even when comorbid 
chronic conditions do not present functional barriers 
to patients’ diabetes self-management, these conditions 
can serve as competing demands, sapping patients’ time, 
energy, and financial resources.24,25 

Because many VA diabetes patients have comorbid 
conditions, patient-centered HIT applications have to 
focus on clearly defined, diabetes-relevant goals while 
adapting to patients’ many other health care needs.  
One major challenge for multimorbid diabetes patients 
is to integrate the volumes of information regarding self-
management for their various medical problems. HITs 
can assist these patients by providing diabetes self-care 
information in smaller, targeted, and timely doses both 
during outpatient visits and when patients are in the 
community.

Limited Treatment Access 
Veterans Affairs patients travel farther to reach their usual 
source of care than patients in almost any other health 
care system. As a consequence, missed appointments 
pose a significant barrier to their disease management. 
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Although some veterans are able to schedule multiple 
clinic stops during the same day of VA care,26 many miss 
visits because of transportation problems or the financial 
burdens associated with paying for travel.27,28 On the 
health system side, burgeoning caseloads mean that VA 
clinicians are limited in their ability to meet diabetes 
patients’ needs for self-management support during face-
to-face encounters.

Health information technologies may improve VA 
diabetes patients’ access to self-care support both during 
and between outpatient visits. Many HITs have very low 
incremental costs once the system is in place and may 
provide a partial solution to the challenge of meeting 
guidelines for self-management support within the 
constraints of limited staff time and budgets.29 

Inadequate Informal Support
Patients’ social networks can be a key resource for self- 
management support, particularly when they are 
elderly.30 Unfortunately, older diabetes patients in the 
VA and elsewhere increasingly lack the social resources 
that they could use to meet the day-to-day demands 
of their conditions. The proportion of people who live 
alone in the United States is increasing steadily, currently 
comprising more than 26% of all households.31,32 Among 
people over age 65, the number of people living alone has 
increased to more than nine million. A recent review of 
published studies found that roughly 40% of VA patients 
are unmarried (i.e., two million veterans) with increasing 
proportions among African-Americans and those who 
are older. Of course, many diabetes patients need 
additional self-management support even if they have 
others in their household; however, the growing number 
of patients living alone or with inadequate connections 
to their social network is particularly at risk.

Health information technologies may play an increasingly 
important role in linking older diabetes patients with 
significant others who can assist them in managing their 
self-care. Telephones, email, automated calling systems, 
specialized Web sites, and other communication tools are 
being examined to bolster available supports for patients 
in the VA and elsewhere. 

Examples of Diabetes-Focused HIT 
Research in VA
Veterans Affairs diabetes patients interact with a variety 
of groups that may serve as either supports or hindrances 
to their self-care (Figure 1). Patients’ social networks, 
other veterans with diabetes, and a variety of clinicians 

are all potential resources, although they usually are not 
as effective as possible because of constraints of time, 
coordination, and information. The following VA research 
projects are seeking to bolster patients’ self-management 
support by strengthening these connections.

Figure 1. Communication links targeted by HITs for diabetes self-care. 
P2P, Peer to Peer Study; SUH, Stepping Up to Health; CP, CarePartners; 
AIM, Adherence and Intensification of Medications

Enhancing Patient-to-Patient (Peer) Support
One promising approach to enhancing diabetes self-
management support is to increase mutual support 
among patients facing similar behavioral challenges. 
Peer-support interventions can reduce problematic 
health behaviors and alleviate depressive symptoms.33 
Such interventions also can assist patients in following 
their medication prescriptions and adhering to diet and 
exercise plans.33–37

Group visits are one mechanism for bringing patients 
together to discuss their common problems and to 
identify strategies for meeting self-care goals. Although 
group visits can improve outcomes among patients who 
attend,38–40 many VA patients cannot access frequent 
group visits due to the same barriers they face with 
standard medical encounters. Moreover, some patients 
prefer the relative anonymity and privacy of talking on 
a phone. Traditional telephone-based programs, however, 
have limitations.41,42 Participants may be reluctant to share 
their telephone numbers or pay the cost of long-distance 
calls. Many patients are willing to participate in peer-
support calls but lack the initiative or organization to 
ensure that they make contacts regularly. From a health 
system perspective, telephone peer-support programs 
can be difficult to monitor and few, if any, have been 
designed to interface with standard outpatient nursing 
care.42
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In order to build on the strengths of group visits and 
the potential benefits of mutual patient support, VA 
investigators are conducting a multifaceted intervention 
study, the Peer-to-Peer Study, that links group self-
management training with a peer-to-peer telephonic 
service facilitated by a specialized interactive voice 
response (IVR) system. The IVR service allows patients 
to (1) call their peer-support partner without charge,  
(2) enter a peer relationship without the need to share 
their home phone number or any identifying information, 
(3) designate times outside of which calls from their 
partner are blocked, (4) have all patient-to-patient calls 
blocked if they want to disenroll from the program, 
and (5) send and receive “live” and recorded telephone 
messages with a care manager when questions require 
clinical input.

In a pilot study, investigators found that the telephonic 
peer-support service was easy for VA diabetes patients 
to use, that it facilitated peer support, and that many 
patients were very satisfied with the intervention.43 
Over 80% of the peer-support pairs spoke at least once 
per week for 2 of the 6 weeks, with an average call 
duration of 24 minutes. At the end of the study, 92% 
of participants stated that they would be more satisfied 
with their VA care if a peer-support service like this 
were available, 65% found the calls helpful in managing 
diabetes symptoms, 73% felt that they had learned 
something new about diabetes self-management from 
the calls, and 82% reported that their partner helped 
them do things to stay healthy. Qualitative assessments 
of participants’ comments at the end of the 6-week 
period further supported the hypothesis that participants 
found meaning and positive reinforcement for their own 
behavioral goals by supporting their partner’s efforts 
at diabetes self-care.43 VA investigators currently are 
conducting a randomized trial evaluating the impact of 
IVR-facilitated peer-support plus group visits on diabetes 
patients’ self-management behavior, glycemic control, and 
service use. 

Leveraging Support from Informal Caregivers
Given the strains on formal care systems and the 
growing number of older diabetes patients living alone, 
creative, low-cost strategies are needed to more effectively 
support informal caregivers in taking a constructive role 
in patients’ self-care. Although studies examining the 
impact of interventions that include informal caregivers 
have had mixed results, services enhancing the role of 
informal caregivers overall can improve patients’ self-
management and health outcomes.44–51

Veterans Affairs investigators are developing an 
intervention that can link patients with a “CarePartner” 
living outside of their household (e.g., an adult child 
living at a distance). Using this service, patients receive 
regular health and behavioral monitoring as well as 
feedback on reported problems via IVR telephone calls. 
Patients’ CarePartners receive email reports based 
on patients’ IVR assessments and have access to a 
comprehensive Web site with more detailed information 
about how they can help. Urgent health problems are 
reported to the patient’s health care team via email and 
fax. In an ongoing feasibility study, investigators have 
found that many veterans are willing and able to 
identify a “CarePartner” to assist them in managing 
their cardiovascular risk factors. Patients receiving care 
at the Ann Arbor, Michigan VA Healthcare System are 
participating along with CarePartners as far away as 
California, Washington state, and Florida. Adult children 
are the most typically chosen CarePartners (selected 
by 73% of patients), although patients choose a variety 
of significant others, including other relatives, church 
members, and friends. Within the first weeks of pilot 
testing, the intervention was able to identify a patient 
experiencing an urgent health problem and prompt 
follow-up and treatment changes.

Improving Medication Adherence and Intensification
Pharmacologic therapy is the cornerstone of effective 
management for diabetes patients’ hyperglycemia, lipids, 
and blood pressures. Successful clinical management 
requires an effective partnership between health care 
providers who initiate and intensify medications and 
patients who adhere to those treatments.52–54 However, 
there are multiple barriers to both patients’ and providers’ 
medication management and subsequent risk factor 
control. As a result, there are high rates of both poor 
medication adherence and failure to intensify medications 
on the part of clinicians.55–57 Despite the high prevalence 
of medication adherence problems, barriers to adherence 
such as side effects and regimen complexity often are not 
identified or addressed.19,58 Many providers do not have 
effective ways to identify patients with poor adherence 
nor the tools needed to address adherence barriers. 
Even when patients take their medication as prescribed, 
many fail to reach physiologic targets because their 
pharmacotherapy is not sufficiently intensified.52,54 

Veterans Affairs investigators are launching an 
implementation study, the Adherence and Intensification 
of Medications (AIM) Study, combining several 
approaches shown to be effective in improving diabetes 
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risk factor control: proactive outreach to patients who 
have adherence or intensification problems, tailored 
adherence counseling, and medication management 
delivered by a clinical pharmacist.59–63 Using the 
extensive electronic medical records of the VA, including 
comprehensive information about medication filling, 
clinical pharmacists will receive quarterly reports 
characterizing patients’ history of adherence and 
medication changes. Pharmacists can use these reports 
to identify appropriate follow-up. Pilot testing of this 
intervention found that the majority of patients identified 
based on refill data as having adherence problems 
validated those problems via self-report. Almost all 
patients reported that the pharmacist intervention was 
helpful in addressing their barriers to medication use. 
The recently initiated trial will examine the effectiveness 
of this service on patients’ medication doses, adherence, 
and success in reaching targets for glycemia, lipids, and 
blood pressure. 

Promoting Physical Activity with Enhanced 
Pedometers
For people with diabetes, physical activity is essential 
for effective weight management and cardiovascular 
risk factor control.64,65 Unfortunately, interventions used 
to promote physical activity in clinical settings have 
been generally ineffective and/or too resource intensive 
to be feasible in real-world practices.66 Pedometers may 
assist diabetes patients in increasing their walking by 
providing objective feedback on their activity levels.67,68 

However, pedometer use is extremely difficult for 
a patient’s health care team to monitor, and some 
clinicians fail to encourage activity among their diabetes 
patients because of concerns regarding cardiovascular 
risks. Tailored behavior change messages may enhance 
the potential benefits of pedometer use,69,70 but are rarely 
used effectively by a patient’s primary care team.

The Veterans Walk for Health Study is a multicenter 
randomized controlled trial investigating the effectiveness 
of two different modes of pedometer step-count feedback 
on walking behavior. Veterans with risk factors for 
cardiovascular disease who have been referred by a 
physician for nutritional counseling are being enrolled 
from five sites nationally. Participants are assigned to 
a control arm or either (1) nutrition counseling with a 
simple pedometer to help with walking self-monitoring 
and goal setting or (2) nutrition counseling with an 
enhanced pedometer that captures detailed time-stamped 
step-count data. Step counts are uploaded from the 
enhanced pedometer to a Web site, and participants can 
review detailed graphs of their daily walking activity 

online at home or with the dietitian during nutritional 
counseling sessions. The Veterans Walk for Health is 
part of a larger program of research called “Stepping 
Up to Health” that is developing comprehensive physical 
activity interventions that include enhanced pedometers 
and Web-based communication, including communication 
between patients and other people with using the system 
to increase their activity levels.

Discussion
This brief review highlights only a few of the HIT-related 
research studies being conducted by VA investigators 
that may improve self-management support for people 
with diabetes. Other VA groups outside of the research 
service are continually making significant advances 
in HIT as well. One of the most exciting is the “My 
HealtheVet program, in which the VA is developing 
a patient-accessible version of its electronic medical 
record, allowing more effective communication about 
self-care and disease management between face-to-
face visits (see myhealth.va.gov). Prior studies suggest 
that shared electronic medical records can increase 
patients’ satisfaction with care and self-care behaviors.71  
More broadly, the evidence base for HITs in chronic 
disease care is growing, and a number of creative 
modalities have been shown to improve patients’ 
treatment process and health outcomes.72

As described earlier, VA investigators are developing 
HITs that increase self-management support for diabetes 
patients facing multiple challenges, including health 
literacy deficits, multimorbidity, and access barriers 
(Table 1). Given resource constraints and patients’ diverse 
needs for assistance, investigators are developing HIT 
services that can leverage multiple possible supportive 
relationships in patients’ lives (Figure 1). Based on our 
experience with these and other efforts, we believe that 
several lessons are important to consider in developing 
HIT interventions, as well as programs that foster 
innovation in diabetes-focused technologies.

Leveraging Existing Information Systems
Most of the interventions described earlier are being 
designed with a recognition that many health care systems 
lack a strong information infrastructure and that the 
patients such systems serve may be among those who 
benefit the most from innovation in self-management 
HIT. As such (with the exception of the AIM study), 
these interventions are being developed at least initially 
as stand-alone services, independent of any interfaces 
with medical records or other information tools. However, 
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the AIM study demonstrates the potential power of 
leveraging the valuable medication refill and treatment 
effectiveness data available in the VA as well as other 
integrated health care systems. New HIT programs 
may be able to tailor communication based on patients’ 
existing records, making these services more effective 
agents of behavior change and conveying to patients that 
the HIT is part of a coordinated effort to improve their 
health under the direction of their primary provider. 

One of the most difficult challenges facing behavioral 
interventions is maintaining behavior changes over 
extended periods. Unfortunately, patients’ use of HITs 
often decreases over time, thereby limiting the potential 
for long-term effectiveness.73–76 Studies suggest that 
patients are much more likely to maintain their use of 
HITs when those services are seen as tightly linked with 
their overall care.77 By integrating information from these 
services with patients’ electronic medical records, primary 
care providers, case managers, nutritionists, and diabetes 
educators will be better able to play a role in tailoring 
patients’ interactions with novel self-management 
support technology and to use the information from 
these interactions in their ongoing counseling for patients 
during outpatient visits and over the telephone.

A Range of Research Must Support New Diabetes-
Focused HITs
The axiom “more research is needed” has frequently 
frustrated patients, clinicians, and funders looking for 
answers to pressing health care problems. However, 
too often HIT interventions are developed based on 
inadequate evidence on the barriers faced by diabetes 
patients to improving their self-care. Development of new 
diabetes-focused HITs should recognize that effective 
research programs must employ a range of strategies, 

including (a) observational research to identify gaps in care, 
patient and clinician barriers to disease self-management, 
and the factors facilitating translation of innovations into 
practice; (b) developmental research (e.g., alpha and beta 
testing) to ensure that new patient-centered technologies 
are designed in ways that are acceptable and accessible to 
patients; (c) interventional research to determine the efficacy 
of new modalities to support diabetes self-care; and  
(d) implementation research to determine and enhance the 
effectiveness of these interventions in real-world health 
care and community settings. The VA has been successful 
in encouraging research along this continuum with an 
emphasis on creating effective and disseminatable new 
services. Like the National Institutes of Health and other 
large funders, the VA has been somewhat more reluctant 
to invest in development for novel HIT interventions. 
Developing new services can be time and resource 
intensive, and the payoff for such investments in the 
short term is often uncertain. Nevertheless, large funders 
should devote some resources as “venture capital” to 
foster novel technology development by research teams 
with the experience and skills needed to make timely 
progress. 

Researchers, Clinicians, and Health System Managers 
Must Work Together to Translate Research into Practice
Recognizing the need to both develop and translate 
interventions into clinical practice, in 1998 the VA began 
the Quality Enhancement Research Initiative (QUERI). 
QUERI centers bring together expertise to develop, 
implement, and evaluate interventions to improve 
quality of care and outcomes for veterans with common 
conditions, including diabetes. Improving self-care 
support is a priority area for the Diabetes QUERI (QUERI-
DM). The QUERI program focuses on enhancing real-
world effectiveness of programs whose efficacy has been 

Table 1.
Examples of Self-Management HIT under Development in the VA

Study Description

Peer-to-Peer Study
Group self-management support visits plus patient-to-patient telephone calls between visits facilitated 
by specially designed telephonic technology allowing for toll-free calling, patient anonymity, call blocking, 
and reminder calls.

AIM
Graphical reports based on patients’ electronic medication refill data to inform pharmacist counseling 
and decisions about medication changes.

The CarePartner 
study

Regular, automated patient assessment calls with email feedback to informal caregivers living outside 
of the home, an Internet patient status page, and faxes to primary care providers after urgent health 
problems.

Stepping Up to 
Health

Advanced pedometers uploading to personalized Web sites with tailored information promoting physical 
activity. Advanced sites include opportunity for patient-to-patient comparison of step counts and team-
based competition.
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demonstrated previously. As such, QUERI-DM research 
emphasizes the essential role of working with partners 
in operations (at local and national levels) to identify 
clinical and health system needs and to work together 
to implement and evaluate solutions.78 Such partnerships 
will be critical if HIT self-management support systems 
are to be effective and reach a broad audience.79,80

Conclusions
Like many large health care systems, the VA health care 
system is struggling with how to meet the growing 
needs of patients with diabetes and other chronic health 
problems. Numerous VA investigators are working to 
develop HITs that may improve self-management support 
for veterans and other people with diabetes. To be  
most effective, patient-centered HITs should focus on 
bolstering the full array of diabetes patients’ supportive 
relationships and include a complement of observational, 
developmental, interventional, and implementation 
research.
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