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 Since the 1960’s, researchers from the public and private sectors have attempted to
empirically demonstrate the value of electronic medical records and other clinical
information technology (IT) tools that hold the promise of improving the quality and
safety of patient care and increasing the efficiency of health systems.  While clinical
IT benefits are not easy to measure for a variety of reasons (see page 4), a growing
body of evidence clearly establishes a factual basis for the clinical IT value
proposition.

 To gain a better understanding about the benefits of clinical IT, the Kaiser
Permanente Institute for Health Policy reviewed many of the published studies
regarding the use of IT applications in the delivery of health care.1  Here is what we
found:

� Particularly in an outpatient setting, reminder systems and order entry systems
have repeatedly been shown extremely effective for improving compliance with
guidelines for preventive health and disease management.

� Ample evidence shows that clinical information tools can improve prescription
drug administration and patient safety by improving drug dosing, by reducing the
number of adverse drug interactions, and by promoting more appropriate
pharmaceutical utilization.

� We confirmed what at least one other review of literature has found: Studies
have shown that specific aspects of clinical information systems are beneficial in
small-scale demonstration projects.

� A few studies contain substantial documentation of improved productivity,
efficiency, service, or major cost savings in non-clinical areas—although large-
scale studies on these benefits have yet to be conducted.  Studies of adverse drug
interactions and improved formulary usage have documented significant cost
savings.

The following are some notable examples of research demonstrating the value and
positive impact of clinical IT in peer reviewed literature as well as some unpublished
findings.
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Increase in Preventive Health Guideline
Compliance
The positive effect of computerized reminder systems on
preventive health guideline compliance is one of the most
studied aspects of clinical IT.  For example, one study
found that physicians who received computer reminders
were twice as likely to provide preventive care as
physicians in a control group.2  Other studies demonstrate
the positive impact of computerized reminders on health
risk assessments, immunizations and vaccinations, and
cancer screening and diagnosis.

Improved Disease Management
Researchers have documented the positive impact of
clinical IT on disease-specific care management. The
following are some examples:

Diabetes, the 6th leading cause of death in the United
States, is associated with long-term complications
and high rates of health care utilization.  Clinical
information systems have been proven effective in
improving care for diabetes patients by stratifying
individuals into risk groups, improving physician
compliance with guidelines, and improving drug
administration.3, 4

Hypertension prevalence continues to rise in the
United States, increasing the public’s risk for heart
attacks, strokes and other cardiovascular problems.
An electronic medical record system was used by
Harvard Community Health Plan to significantly
improve follow-up of newly discovered elevation in
diastolic blood pressure.  Follow-up was attempted or
achieved in 84 % of patients in the experimental
group but in only 25 % of patients in the control
group.5

Asthma is a common health problem that affects 14.5
million Americans,6 generating at least 9.5 million
medical office visits annually.7  A computer-
generated reminder system was found to improve
patient management of the disease and helped reduce
asthma related hospitalizations by 60% and
emergency department visits by 50%.8

Mental Health—Approximately 9.5% of the U.S.
population or 44.3 million Americans suffer from a
mental disorder in a given year.9  Computer
administered screening instruments in primary care
clinics were found to be useful for diagnosing mental
health disorders, increasing the quality of patient
care, and eliciting medical information from
patients.10, 11, 12

HIV/AIDS—Advances in treatment are enabling
persons living with HIV/AIDS to live longer,
healthier lives.  Getting current HIV treatment
guidelines in the hands of practitioners is a major
challenge considering the large amount of emerging
information.  Beth Israel Deaconess Medical Center
in Boston saw a positive impact from computerized
alerts and reminders on physician adoption of
HIV/AIDS clinical practice guidelines.  Specifically,
the median response time to an alerting condition
with the electronic alert system was 11 days, as
compared to 52 days without the electronic system.13

Increase of Appropriate Prescription Use and
Refill Compliance
Patient noncompliance with medical therapy may lead to
poor disease management outcomes.  At a university
health center an automated clinical reminder system was
found to be significantly more effective in increasing
medication refill compliance in a controlled study.14

Reduction in Medication Errors
Errors in drug prescribing and dispensing are a major
source of morbidity and mortality resulting in high costs
in both inpatient and outpatient settings.  More than
770,000 people are injured or die due to adverse drug
events annually in U.S. hospitals15, 16, 17 and up to 70% of
these incidents may be avoidable.18, 19  A study at
Brigham and Women's hospital evaluated a physician
order entry system that resulted in a 55% reduction in
medical errors and a 17% decrease in the preventable
adverse drug event rate with potential cost savings of at
least $480,000 annually.20   Another study at the same
institution documented that more than 80% of medication
errors unrelated to missed dosage were eliminated by
computerized physician order entry.21

Reduction in Errors of Omission
Errors of omission, such as failure to act on results or
failure to carry out indicated tests, are often contributing
factors to serious adverse medicine events.  Computer
generated reminders have been found to be effective in
reducing errors of omission in both inpatient and
outpatient settings.22, 23

Improved Medical Data Capture and Display
Recent studies have demonstrated that IT tools enable
more comprehensive and accurate clinical documentation
by physicians and nurses.24, 25  A more complete and
precise medical record can be created with automated



3

systems that prompts for missing or potentially inaccurate
information, thereby supporting patient safety, efficiency,
and clinical decision making.26, 27, 28  One study found that
charting errors occurred in 25% of handwritten flow
sheets.  A clinical information system eliminated these
errors and improved the volume and quality of clinical
documentation.29

Inpatient Utilization Reduction
Clinical information technology has been used to
improve the quality of inpatient care while decreasing
unnecessary hospital utilization.  A clinical laboratory
alerting system used at LDS Hospital in Salt Lake City,
Utah, led to an increased likelihood that patients in life-
threatening situations received appropriate care and
decreased length of stay by up to 6 days for some
conditions.30  In a study conducted at the Regenstrief
Institute, a physician order entry system in an inpatient
setting was found to lower patient charges and hospital
costs mainly by reducing length of stay by 10.5%,
reducing test charges by 12.5%, and reducing drug costs
by 15.3%.  The total charges per admission were 12.7%
less for teams that utilized the order entry system than
those that did not. 31

Outpatient Utilization Reduction
The clinical information systems in Kaiser Permanente’s
Colorado and Northwest regions enabled a reduction in
outpatient visits rates in the first three years after system
implementation.  Total outpatient visit rates decreased
approximately 9% (on an age-adjusted basis) in both
regions, while key measures of quality remained stable or
improved.32

Reduction of Unnecessary Diagnostic Test
Unnecessary diagnostic tests are a financial burden on the
health care industry and an imposition on patients.  A
Regenstrief Institute study found that computers could
assist physicians in estimating the risk of disease, thereby
reducing unnecessary diagnostic tests in an outpatient
setting.33  In a separate study at the Regenstrief Institute,
physicians ordered 14%-17% fewer diagnostic tests when
the charges for tests were displayed on the computer
screen—the resulting reduction in charges to the patient
or insurer was almost $7 per patient visit.34

Better Use of Formulary and Generic Drugs
In 2002, pharmaceuticals were estimated at 11% of the
national health expenditure, which translates to
approximately $162.4 billion.35 One strategy to control
escalating pharmaceutical costs is to influence physician
prescribing behavior through the use of clinical IT

systems.  A study at Duke University found that
providing physicians with monthly-computerized
feedback of prescribing charges and patterns encouraged
physicians to substitute generic alternatives for brand
name prescriptions 30% more often.36

Savings Related to the Storage of Medical
Records
Electronic medical records can save a substantial amount
of space required for paper storage.  Kaiser Permanente’s
Colorado and Northwest regions estimate annual savings
of approximately $400,000 and $500,000, respectively, in
avoided lease cost after implementation of an electronic
medical record.37

Conclusions about the Evidence
While only a limited number of individual empirical
studies contain compelling evidence of clinical IT benefit
realization, when one looks at the studies collectively
there is mounting and persuasive evidence of the positive
impact of clinical information technology.  Additional
research in this area is imperative. Randomized
controlled trials are recommended as they provide the
most valid information about the efficacy of clinical
information systems.38  Further evidence of
improvements in productivity, service, and cost savings
in non-clinical areas will also help to build the case for
clinical IT.

Why has it been so difficult to document
clinical IT benefits?
Although the literature review suggests real
promise from these systems, documenting
evidence of benefits remains difficult for a number
of reasons:

� Two phenomena—1) process changes
associated with implementation and 2) human
variability—complicate the process of
attributing positive outcomes solely to any
clinical IT system.

� Because much of the research in the area has
been done at individual sites on systems
customized by an individual end-user, results
are difficult to generalize.

� Most studies have focused on individual
computerized processes in isolation; few
studies focus on entire care delivery systems.
Clinical and economic benefits will probably be
shown more easily after systems have been
fully implemented and additional processes
have been computerized.
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This issue brief is based on “Clinical Information Systems:
Achieving the Vision” a publication of the Kaiser
Permanente Institute for Health Policy by Brian Raymond
and Cynthia Dold (includes partial references).  The
publication, including all references is available at the Kaiser
Permanente Institute for Health Policy web site.  See
http://www.kpihp.org/publications/index.html


