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The Institute of Medicine and the Office of the National
Coordinator for Health Information Technology have
identified the adoption of information technology (IT)
as a crucial factor in improving the nation’s health sys-
tem."* An important emerging IT tool is the electronic
health record with a patient-provider Internet portal.
This technology will move the United States toward a
more patient-centered healthcare system and will pro-
mote more active collaboration between providers and
patients.

Patient-provider Internet portals offer a venue for
providing patient access to personal health data. A
patient-provider Internet portal is an Internet-based
interactive Web site for patients to communicate with
their healthcare providers and include varied functions
that give them access to portions of their medical records
and provide other services.? These features and functions
can include personal and medical history, immunization
lists, medication lists, test results, allergy lists, health re-
minders, health assessment and self-management tools,
personalized patient education materials, hyperlinks to
additional health information on the Web, the ability
to report home tests or results of medical monitors, the
ability to make appointments, asynchronous communi-
cation between patient and provider, paperwork com-
pletion, billing, and personal information updates.

Research on patient-provider Internet portals demon-
strates increased satisfaction with overall care,* improved
patient-provider communication,” enhanced safety,®™®
improved screening of chronic conditions,” and poten-
tially reduced costs. Patient access to personal data is
associated with enhanced physician-patient com-
munication,'® greater patient empowerment,'® more

An important emerging information technology
tool is the electronic health record with a patient-
provider Internet portal. Patient-provider Internet
portals offer a venue for providing patient access
to personal health data. In this study, we con-
ducted a cross-sectional secondary data analy-
sis to describe the types of diabetes patients
who utilize the patient-provider Internet portal and
examine any preliminary differences in patient
outcomes. Data from this study suggest that a
significant portion of patients (29.7%) with dia-
betes utilize the portal. Clinical outcome results
indicated that portal use was not a significant
predictor of low-density lipoprotein and total
cholesterol levels. However, portal use was a
statistically significant predictor of glycosylated
hemoglobin (HbA:;) (P < .001). As patient-
provider Internet portals are increasingly im-
plemented and utilized across the nation, both
clinical and nonclinical impacts must be eval-
uated. Patient-provider Internet portals have the
ability to provide patients with the opportunity
to be increasingly involved in their own care, en-
hance patient-provider communication, and poten-
tially reduce inequity, improve clinical outcomes,
and increase access to care.
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effective patient care,'! better adherence to health pro-
motion recommendations,'? and overall improvement
in health outcomes.'® Patients believe that compliance
with treatment regimens may improve with access to
laboratory and chart records that are presented in a clear
graphical manner.'* Patient access to personal medical
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data may also act as an adjunctive therapeutic interven-
tion, increasing self-reported satisfaction,'® enhancing
comfort,'® and significantly improving self-reported
health status and self-assessed physical functioning in
patients with chronic disease.'”'® Providing health in-
formation electronically and allowing patients to review
medical records and prescriptions enhance safety and
address quality issues,'”®” acting as another level of
security in the elimination of preventable errors.

Portal creation is driven by a trend*®*! toward pa-
tients becoming participating members of the health-
care team rather than passive recipients of care.”>??
There are several factors driving this change: the need
to deliver timely, quality care in a cost-effective manner;
the need to enhance patient safety; personal motivation
of patients and consumers to become empowered; and
the advent of the Internet as a healthcare medium.

An active and involved patient is more likely to manage
chronic conditions effectively.”** Thanks in part to the
pervasiveness of the Internet and the availability of
health information, patients are increasingly motivated
to become involved in their own healthcare and in health
information gathering. Thus, the Internet serves as a
mechanism of empowerment.>***® It brings the ability to
conduct in-depth information searches to the general
population, can assist health consumers in deciding
about treatment and in determining when to see a pro-
vider, and helps prepare them to actively participate in
their care.?” Searching for health information is the third
most popular use of Internet technology.”® It is estimated
in the United States that health information is sought
online by 81% of Internet users and 66% of all adults.?’
Additionally, people who feel they have a lot at stake,
particularly those with disability or chronic illness, are
more likely to engage intensely with online resources.*”

Thus, we hypothesize that patients, particularly those
with chronic illness, who engage with a patient-provider
Internet portal may have improved clinical outcomes due
to the ability to be more engaged with their own health-
care. However, limited research exists describing whether
users of patient-provider Internet portals differ from
nonusers, or if there is a significant difference in clinical
outcomes.

In this study, we conducted a cross-sectional secondary
data analysis to describe the types of diabetes patients
who utilize the patient-provider Internet portal and
explore any preliminary differences in patient outcomes.
We examined whether patients with diabetes who are
users of the patient-provider Internet portal had a sig-
nificant difference in clinical indicators compared with
diabetes patients who are nonusers. Additionally, we
examined the relationship between the number of portal
log-ins and clinical indicators to explore whether in-
creased use of the portal was associated with a difference
in clinical outcomes.

Health View

Formally known as “Health View,” the patient-provider
Internet portal serves as a venue for patients to connect to
their medical and financial information and to view and
request provider appointments. Current system capabil-
ities include billing and payments, request and view future
appointments, e-mail appointment reminders, view and
change demographic and financial information, view lab-
oratory data, radiology results, allergies and discharge
instructions, and rapid check-in.

2l mETHODS

Data were acquired from the Duke University Medical
Center data warehouse through the Duke Enterprise Data
Unified Content Explore (DEDUCE), an online research
tool that provides investigators with access to clinical
information collected as a by-product of patient care.
DEDUCE compiles data from multiple source systems
and allows researchers to define a clinical cohort and
streamline electronic chart review. Institutional review
board approval was obtained through the Duke Univer-
sity Medical Center Institutional Review Board.

Data were interrogated by an independent data techni-
cian and delivered to the researchers free of personal
health information. At time of interrogation (November
2009), all patients in this sample with a diagnosis of either
type 1 or type 2 diabetes and who were enrolled in a
provider-centered decision support tool were included.
The decision support tool delivers clinical practice recom-
mendations to clinicians through an electronic health
record, thus making it more likely that patients receive
similar care across providers and decreased variability in
delivery of care. Demographic and laboratory data were
mined. Demographic data included sex, age, and race.
Laboratory data included the last glycosylated hemoglo-
bin (HbA.) level, low-density lipoprotein (LDL) level,
and total cholesterol levels. Other tracking data included
flag for patient-provider portal user, flag for type 1 or
type 2 diabetes, last recorded weight, and number of
portal log-ins over the past 4 months.

Data Analysis

Descriptive statistics, Student ¢ test, and simple linear
regression were utilized using the JMP statistical soft-
ware package (SAS Institute, Cary, NC).

2l Resurts

Mean ages for portal users (n = 5963) were 52 (SD, 1.4)
years with a range of 10 to 99 years and 57 (SD, 1.6)
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Table 1 .,_% Table 3 ,,%
Portal Users and Non-Portal Users by Race f‘ Portal Users by Age (n = 20 022) Q"
Portal User Portal User
Race Yes No Total Age, y Yes No Total
White 4101 (38%) 6792 (62%) 10893 (55.1%) 10-19 1(32%) 197 (68%) 288 (1.4%)
Black 1542 (19%) 6580 (81%) 8122 (41.1%) 20-29 107 (33%) 215 (67%) 322 (1.6%)
Asian 127 (49%) 135 (51%) 262 (1.3%) 30-39 425 (40%) 646 (60%) 1071 (5.4%)
Native American 13 (24%) 41 (76%) 44 (2%) 40-49 962 (36%) 1678 (64%) 2640 (13.2%)
Other 120 (27%) 326 (73%) 446 (2.3%) 50-59 1779 (37%) 3015 (63%) 4794 (23.9%)
Total 5903 (29.9%) 13 874 (70.1%) 19767 60-69 1663 (31%) 3634 (69%) 5297 (26.5%)
70+ 924 (16%) 4686 (84%) 5610 (28%)
Total 5951 14 071 20 022

years with a range of 10 to 99 years for non—portal
users (n = 13 702). Descriptive statistics are summar-
ized in Tables 1 to 3. Among patients with type 2 dia-
betes, portal users’ (n = 5343) mean HbA . was 7.19,
and among non—portal users (n = 11 363), mean HbA .
was 7.39 (P <.0001) (Table 4). Among patients flagged
as having type 1 diabetes, mean HbA. was 7.89 for
portal users (n = 1134) and 8.16 for non—portal users
(n = 2190, P <.0001). Mean weights were 211 Ib for
portal users and 200 lb for non—portal users. Differ-
ences in LDL and total cholesterol were nonsignificant
between the two groups. The number of portal log-ins
was not significantly correlated with HbA;., LDL, or
total cholesterol.

2l piscussion

With more than 100 000 patients overall and 6000 with
a diagnosis of diabetes alone currently using our patient-
provider Internet portal, this platform has the potential
to serve as an important venue to deliver nursing, medi-
cal, and public health interventions and care. Data from
this study suggest that a significant portion of patients
(29.7%) with diabetes utilize the portal. Thus, patient-
provider Internet portals may serve as an appropriate venue
to deliver diabetes care, education, and support.

Clinical outcome results indicated that portal use was
not a significant predictor of LDL and total cholesterol
levels. Portal use was a statistically significant predic-
tor of HbA . (P <.0001); however, with an HbA,. dif-
ference of 0.2 for patients with type 2 diabetes and 0.25

for patients with type 1 diabetes, clinical significance is
debatable. These results suggest that something may be
occurring between portal users and non—portal users.
Whether a difference in HbA . between the two groups
is due to influences of the portal itself or a difference in
the characteristics of people who tend to use portals
cannot be determined from this study. Further research
is warranted.

Diverse Populations

Overall, diabetes portal users tend to be younger, female,
and nonblack. The portal may serve as a valuable set-
ting to reach diverse populations. Approximately 45%
of portal users are nonwhite, and more than 30% of
patients with diabetes between the ages of 10 and 69
years utilize the portal.

Diabetes Care, Education, and Support

Online social networking, group chat features, and video
conferencing are not currently available through our por-
tal. However, such interactive features may have positive
benefits when implemented. Potential advantages of in-
tegrating these features with the portal include a secure
chat feature between patient and provider that could
serve as a venue to increase reach and access to care.
Actual visits could be made between patient and provider

Table 4

Table 2 i é;%
f‘% Mean HbA, Levels
Portal Users and Non-Portal Users by Sex . .
Portal User Type 1 Diabetes Type 2 Diabetes
Portal user 7.89% (n = 1134) 7.19% (n = 5343)
Sex No Yes Total (n = 6477)
Female 7889 (70.9%) 3239 (29.2%) 11 128 (55.6%) Non-portal user 8.16% (n = 2190) 7.39% (n = 11 363)
Male 6196 (69.6%) 2698 (30.4%) 8894 (44.4%) (n = 13 553)
Total 14 085 (70.3%) 5937 (29.7%) 20 022 -
P < .0001.
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via the portal using synchronous chat or through face-to-
face video conferencing. This could reduce costs for both
patient and provider, increase access to care, and cut
down the amount of time and travel required of the
patient, especially those who live far from their provider
or have difficulty getting access to transportation. Over-
head expenses for the provider could potentially be
reduced in some clinical settings. An RN or other provider
could deliver diabetes education to patients who may not
otherwise be able to travel to a formal diabetes education
class. Imagine a patient speaking to the provider in a
window in the portal, while a graph of laboratory value
trends are displayed adjacent. Blood pressure, heart rate,
and blood glucose check monitoring occur simultane-
ously through home self-monitoring devices and up-
loaded directly into the portal. While this is happening,
the provider is able to visually inspect the patient. Ad-
ditionally, online social networking through the portal
could serve as a secure venue for patients to communicate
with each other, creating a social support network. Pro-
viders could also be integrated into these online social
support networks.

Limitations

Several limitations exist to this study. This study used a
one-time view of portal use and clinical indicators. Thus,
we were unable to draw conclusions as to the effect of the
portal on patient outcomes. Socioeconomic and educa-
tion data were not available. Because of the design, it is
difficult to understand whether portal users tend to be of
higher socioeconomic or education status.

Future Research

Results from this study suggest that more rigorous exami-
nations of the impact of patient-provider Internet portals
are warranted. Our next step is to use a longitudinal data
analysis examining clinical outcomes before and after use
of the portal within and between individual subjects con-
trolling for a number of covariates. This will provide more
conclusive results.

Additional health services research (eg, financial, access
to care) of the patient-provider Internet portal is needed.
A randomized controlled intervention would produce
valuable data and increased knowledge of the impact of
these portals on both clinical and nonclinical outcomes.

2l concLusiON

As the nation accelerates the implementation of IT sys-
tems into the healthcare sector, research is needed to
understand the consequences, both positive and neg-

ative. It is critical to evaluate new and emerging IT
systems to ensure they provide the greatest benefit with
the smallest number of adverse consequences. As
patient-provider Internet portals are increasingly im-
plemented and utilized across the nation, we need to
evaluate both clinical and nonclinical impacts. Through
optimization of IT systems, such as patient-provider
Internet portals, we can provide patients with the abil-
ity to be increasingly involved in their own care, en-
hance patient-provider communication, and potentially
reduce inequity, improve clinical outcomes, and increase
access to care.
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