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he Crosson et al' and Koopman et al? articles in

this issue provide excellent illustrations and val-

idation of the need for a systematic approach
to make health information technology (HIT) safe
and effective for use within health care. These stud-
ies can be viewed in this comprehensive context
through the lens of a recently developed 8-dimension,
sociotechnical model of HIT use.?* Briefly, this model
offers a systems-level view and posits that all 8 of the
interconnected dimensions of HIT must be adequately
addressed if an organization is to achieve safe and
effective electronic health record use. Failure to
account for key items in any one of these dimensions
can lead to almost insurmountable problems within
the clinic.

The first aspect of this model, and the foundation
of any e-prescribing or other HIT project, is repre-
sented by the hardware and software, which provide
the features and functions the clinicians and office staff
use to carry out the data entry, review, and transmis-
sion processes required to document their patient care
activities. Crosson et al found in their observations
that clinics required considerable on-site technical
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resources to help them implement and maintain the
required technical infrastructure.

The clinical content required to implement the
medication lists, drug dictionaries, formulary and bill-
ing information, and medication history, along with the
drug-drug interaction checks, represents the second
dimension of the model. The Koopman et al article
provides an excellent overview of the detailed clinical
knowledge (ie, content) that must be collected, man-
aged, and effectively brought to bear at the right point
in the clinical workflow to help clinicians solve com-
plex patient care problems.”

The human-computer user interface, the third
dimension, is critical. The article by Koopman et al
describes an effective, highly specialized, condition-
specific, human-computer interface developed to help
clinicians in an ambulatory setting quickly and effi-
ciently find all the information they need to provide
high-quality diabetes care.

Certain special and essential personnel, repre-
sented by the fourth dimension, are required to design,
develop or configure, implement, use, and evaluate
all aspects of the HIT. The Koopman et al article
highlights how clinically focused, human-computer
interface evaluation experts can help clinicians evalu-
ate new system functionality. The Crosson et al article
illustrates the different skills and knowledge that are
required to plan successfully (eg, clinical champions or
opinion leaders), implement (eg, technical resources),
and use (eg, superusers) such new HIT functions as
e-prescribing. Often the incorporation of team mem-
bers with complementary knowledge, skills, and expe-
rience can greatly improve the quality of the research
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and the implementation process and hence make the
results or the system more useful.®

The fifth dimension of the model describes the
communication and workflow processes into which
any new or existing HIT functionality must fit.” Cros-
son et al found that “successful adoption of e-prescrib-
ing required substantial investments of planning time
and the ongoing transformation of work processes,”
along with the development of new communication
strategies, to successfully implement e-prescribing.
Likewise, and most impressively, Koopman et al's proj-
ect developed a new user interface that reduced the
mean number of mouse clicks required to complete
the work task from 60 to 3!

Internal policies, procedures, and culture of the
organization represent the critical sixth dimension.
The article by Crosson et al provides a view of the
many organizational policies, procedures, and perhaps
most challenging, the cultural changes that a practice
must make to implement an e-prescribing system suc-
cessfully. One of the most difficult changes involves
the participation in newly created health information
exchanges and interactions with external pharmacies.
Both of these external communication pathways are
required by the US federal government's new incentive
programs.® Such government programs include rules
and regulations, the seventh dimension, which gov-
ern many of the system features, functions, and user
actions. For example, the new user interface described
by Koopman et al has the potential to reduce the cost
and increase the quality and safety of the care pro-
vided. All of these benefits will be much more impor-
tant should the currently dominant fee-for-service
health care system be transformed into more of a pay-
for-performance environment. Likewise, the study by
Crosson et al highlights the difficult challenges facing
ambulatory practices interested in participating in the
government's new meaningful use incentive plan.

The final dimension of the model covers all aspects
of the measurement and monitoring required to
identify problems, monitor system use and usability,
and make the measurements required to evaluate the
overall effect of the project. Both the Crosson et al
and Koopman et al articles describe extensive system
evaluations. The Crosson et al article reports on an
external, multimethod, qualitative study of 5 ambula-
tory clinics using e-prescribing systems. The Koopman
et al article describes use of a mobile usability labora-

tory to assess the utility of a new user interface. The
methods described in these 2 articles will be of interest
to others trying to gain insight through careful evalu-
ation of the development or implementation of new
HIT functionality:.

The point is that no matter how good your new
HIT system in general or your clinical decision sup-
port interventions in particular are, if you do not have
adequate hardware to run the application, access to the
data, a good place in the workflow to inject the sys-
tem, people to take the actions recommended by the
computer, and a regulatory environment that will allow
the implementation to proceed, you will have difficul-
ties. Proactive planning and evaluation through this
8-dimensional sociotechnical model of safe and effec-
tive HIT use can help organizations make sure that
they have addressed all of the key requirements for any
successful HIT project.

To read or post commentaries in response to this article, see it

online at http://lwww.annfammed.orgl/cgilcontent/full/9/5/390.
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