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COMMENTARY

Improving primary care for patients with complex chronic
diseases: Can health information technology play a role?

Richard W. Grant MD MPH, Blackford Middleton MD MSc

ooco  See related research paper by Holbrook and colleagues, page 37

tus remains suboptimal despite the availability of po-

tent medications and clear evidence-based guidelines.'
With its increasing prevalence, its substantial economic bur-
den and impact on health, and an extensive list of measurable
health care parameters, type 2 diabetes has understandably
become a focus of many quality-improvement efforts. More-
over, the complexity and abundance of clinical data to be
processed by clinicians has made diabetes a frequent para-
digm for testing advances in tools based on health informa-
tion technology. An evidence-based model we created sug-
gests that a variety of interventions in diabetes care based on
information technology may have a beneficial impact on
health care costs and clinical outcomes.’

Early efforts to improve diabetes care using health infor-
mation technology were based on the assumption that provid-
ing physicians with guideline-based reminders during the
clinic visit would lead to improved care.** It was assumed that
a deficit in physician knowledge was somehow a key contrib-
utor to suboptimal management of diabetes. Several well-
conducted meta-analyses have since clearly shown that these
physician-directed, visit-based clinical reminders have only a
modest impact on care processes and generally little to no ef-
fect on clinical outcomes.*® Clearly, physician reminders
alone are not the answer.

Implementation research has now entered a new phase in
which tools based on health information technology are being
used to engage both patients and health care providers. In this
issue of CMAJ, Holbrook and colleagues conducted a ran-
domized trial involving 511 patients with type 2 diabetes and
the 46 primary care providers responsible for their care.” They
implemented an innovative electronic system that included an
individualized, Web-based decision-support tool that patients
could access from home. The result was better overall com-
posite scores in both diabetes processes and (to a lesser de-
gree) clinical outcomes among intervention patients than
among control patients over a 6-month period.

This study has 2 major strengths. The investigators suc-
cessfully implemented a randomized controlled trial to rigor-
ously assess the impact of their intervention. Although this
approach presents significant logistical challenges, the results
are internally valid and not subject to the major flaws seen in
before-and-after trials. These flaws are (a) the temporal trends
in improvement that are seen in most systems regardless of
interventions and (b) the participatory bias (sometimes called
the Hawthorne effect) often found in observational studies of
quality-improvement interventions.*

T he primary care of patients with type 2 diabetes melli-

Key points

e A multi-modal intervention directed at both patients and
their primary care providers resulted in significant im-
provements in both processes and clinical outcomes re-
lated to diabetes care.

e The study demonstrates that randomized trials of innova-
tive interventions based on health information technology
can be successfully conducted in the community setting.

e Standards for data exchange and system interoperability
are essential for interventions based on health information
technology to be effective.

The second strength is the environment in which the study
was conducted. Many innovative interventions based on
health information technology have been implemented within
integrated systems that share a single underlying electronic
health record. Often, these systems are in academic medical
centres or health maintenance organizations that are not nec-
essarily representative of the practices in which most patients
receive their care. To implement their intervention in the
community setting, Holbrook and colleagues needed to inter-
face their intervention with 5 different types of electronic
health records. Although the technical challenges limited the
interactivity of their intervention somewhat, the results pro-
vide strong evidence that complex research interventions can
and should be implemented in community-based practices.

Despite the strengths of the study, there are 2 major
caveats. First and foremost, the authors ascribe the positive
impact of their intervention to the influence of individualized
decision support and to the role (again) of reminders. How-
ever, the intervention was multi-modal: patients in the inter-
vention group had Web-based access to their diabetes tracker,
they were sent a colour-coded tracker page by mail, and they
received a series of automated telephone reminders. Given
that about half of the patients at baseline never used a com-
puter, it is likely that the mailings and phone calls were the
main intervention many patients received. Moreover, it ap-
pears that the intervention patients (but not the control pa-
tients) were instructed “to visit their respective local laborato-
ries for a predetermined set of relevant blood tests and then to
make an appointment with their respective family physicians
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for a week later.” The consequence of all this outreach was
that intervention patients had a significantly greater number
of visits during the 6-month study period. Thus, although on
conceptual grounds it is attractive to ascribe the benefit to in-
dividualized decision support, an alternative explanation is
simply that the intervention increased patient contact with
their primary care providers, which in turn led to more testing
and other visit-based actions for clinical care. The modest im-
pact, the relatively short study period and the uncertain mech-
anism of this intervention underscore the fact that we do not
yet know which components of innovations in health delivery
are necessary to create durable changes in diabetes care.

The second caveat is generalizability. This is the Achilles
heel of randomized controlled trials in general, and of interven-
tions based on health information technology in particular. In
the current study, patients were screened first by their primary
care providers for appropriateness. Even in this select group of
patients, less than one-third agreed to participate. Although
these enrolment rates are consistent with those in other clinical
trials, the consequence of this selection process was that certain
individual risk factors were well controlled at baseline (glycated
hemoglobin about 7%, blood pressure about 135/75 mm Hg and
low-density lipoprotein cholesterol about 2.5 mmol/L).

A major hurdle faced in this study was the lack of stan-
dards for data extraction from electronic health records,
which created expensive integration challenges and inhibited
rapid access to data by providers and patients. In our work,
we have found that seamless interoperability between
provider record systems and personal health records is essen-
tial to maximize potential value.” Without common standards
for data exchange and system interoperability, implementa-
tion of health information technology will remain limited."

We are entering an exciting era of research into health in-
formation technology in which new models of care must be
developed and rigorously evaluated. The work by Holbrook
and colleagues is an important step toward a more effective

system of primary care in which patients are better informed
and more easily connected with their providers.

The next steps in the process will be to create patient-
centred (rather than disease-specific) systems that can address
a wider range of patient concerns and to establish a frame-
work that will facilitate clinical management independent of
the clinic visit.
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