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Electronic health (e-health) services
have become increasingly important
as a method to improve access to health
care, including online renewal of prescrip-
tion medications and making appoint-
ments. Healthy People 2020 includes
objectives related to e-health to improve
populationhealth outcomes and to reduce
health disparities, particularly to improve
shared decision-making processes be-
tween patients and health care profes-
sionals (1). E-health services have been
encouraged as part of the strategy to
improve diabetes care and prevention
(2,3). The adoption of these services
among health care professionals has
improved the quality and efficiency of
care (4). However, e-health services
may be underutilized among patients
with diabetes. While research related
to e-health services has been conducted
in clinical and managed care settings
(5), there are no national population
estimates or trends for the utilization
of e-health services among U.S. adults
with diabetes.
We analyzed the 2009–2013 National

Health Interview Survey (NHIS) (12,689 re-
spondents aged$18 years with diabetes)
self-reported data. NHIS is a cross-sectional
household survey, using a multistage
area probability design of the U.S.

noninstitutionalized civilian population.
NHIS is the first nationally representative
household survey to include questions
on the use of health information tech-
nology. Utilization of e-health services
was defined as scheduling appoint-
ments, communicating with health care
providers, and refilling prescriptionmed-
ications online. We calculated the pre-
dictive margins for the estimates of
e-health utilization from multivariate lo-
gistic regression, controlling for age, sex,
race/ethnicity, educational attainment,
poverty-to-income ratio, health insur-
ance coverage, having at least one visit
to a doctor or health care professional
in the past year, self-rated health status,
history of other chronic diseases, diabe-
tes duration, and diabetes medication.
We used SAS-Callable SUDAAN 10.0.1
software to account for the complex
sampling design of the NHIS. Differences
were considered statistically significant
at P values ,0.05.

Overall, for adults with diabetes, the
multivariate-adjusted prevalence of
scheduling appointments, communicat-
ing with health care providers, refilling
prescriptions online, and any e-health
service use were 3.9%, 5.8%, 9.0%, and
13.8%, respectively. Between 2009
and 2013, the proportion of adults with

diabetes reporting any e-health service
significantly increased from 11.7%
(95% CI 10.2–13.5) to 15.0% (13.6–16.6).
Individual e-health utilization also gen-
erally increased over time, although
the increase for refilling prescriptions
online did not reach statistical signifi-
cance. Using the Internet to make ap-
pointments increased twofold from
2009 to 2013; using e-mail to com-
municate with health providers in-
creased from 4.4% in 2009 to 7.3% in
2013 (Fig. 1).

This study provides national bench-
mark estimates and trends for the uti-
lization of e-health services and can
serve as a basis for focused efforts to
monitor the use of e-health services
and health outcomes among people
with diabetes. Our data indicate that
levels of e-health service use are low
among people with diabetes. While
three indicators show improvement,
refilling prescriptions online decreased
from 2011 to 2013. Future studies
may identify barriers and enablers to
e-health service utilization and assess
its relevance to better health out-
comes. Interventions might then be
targeted to improve the use of the In-
ternet to address medical care needs
among people with diabetes.

Division of Diabetes Translation, National Center for Chronic Disease Prevention and Health Promotion, Centers for Disease Control and Prevention,
Atlanta, GA

Corresponding author: Chiu-Fang Chou, cchou@cdc.gov.

Received 1 June 2015 and accepted 4 September 2015.

The findings and conclusions in this article are those of the authors and do not necessarily represent the official position of the Centers for Disease Control
and Prevention.

© 2015 by the American Diabetes Association. Readers may use this article as long as the work is properly cited, the use is educational and not for profit,
and the work is not altered.

Chiu-Fang Chou,

Kai McKeever Bullard,

Jinan B. Saaddine, Heather M. Devlin,

John Crews, Giuseppina Imperatore,

Judith McDivitt, and Ann Albright

e200 Diabetes Care Volume 38, December 2015

e-
LE
TT
ER

S
–
O
B
SE
R
V
A
TI
O
N
S

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/38/12/e200/623293/dc151162.pdf by guest on 09 April 2024

http://crossmark.crossref.org/dialog/?doi=10.2337/dc15-1162&domain=pdf&date_stamp=2015-11-02
mailto:cchou@cdc.gov


Duality of Interest. No potential conflicts of
interest relevant to this article were reported.
Author Contributions. C.-F.C. contributed to
the study concept and design, analyzed the
data, and wrote the manuscript. K.M.B., J.B.S.,

H.M.D., J.C., G.I., J.M., and A.A. contributed to
the interpretation of the data and the drafting
of the manuscript. C.-F.C. is the guarantor of
this work and, as such, had full access to all the
data in the study and takes responsibility for
the integrity of the data and the accuracy of the
data analysis.

Prior Presentation. Parts of this study were
presented in abstract form at the 75th Scientific
Sessions of the American Diabetes Association,
Boston, MA, 5–9 June 2015.

References
1. U.S. Department of Health and Human
Services, Office of Disease Prevention and
Health Promotion. Healthy People 2020 [In-
ternet], 2015. Available from https://www
.healthypeople.gov/2020/topics-objectives/
topic/health-communication-and-health-
information-technology. Accessed 5March 2015
2. Kaufman N. Internet and information tech-
nology use in treatment of diabetes. Int J Clin
Pract Suppl 2010;166:41–46
3. Grant RW, Cagliero E, Chueh HC, Meigs JB.
Internet use among primary care patients with
type 2 diabetes: the generation and education
gap. J Gen Intern Med 2005;20:470–473
4. Blumenthal D, Tavenner M. The “meaningful
use” regulation for electronic health records.
N Engl J Med 2010;363:501–504
5. Meigs JB, Cagliero E, Dubey A, et al. A con-
trolled trial of Web-based diabetes disease
management: the MGH diabetes primary care
improvement project. Diabetes Care 2003;26:
750–757

Figure 1—Adjusted prevalence of e-health services use by year. Hash bars mean 95% CI. **P, 0.01;
***P, 0.001.
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