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I was working at the Providence VA
Medical Center emergency room when I
was asked to see a new, confused, diabetic
patient, who was visiting her family in
Providence. The nurse informed me that
her blood sugar was low. We took mea-
sures to correct her blood sugar immedi-
ately. The patient was not clear regarding
her medications. Her primary care physi-
cian was at a VA hospital in California.
Logging into the VA Computerized Pa-
tient Record System (CPRS), I gained
access to the patient’s recent outpatient
office visit notes, and obtained the most
current medication list.
that the patient was not taking her dia-
betic medications as prescribed and that
she was hypoglycemic because of over-
medication. Via the electronic medical
record, VA physicians can ascertain not

It became clear

only the patient’s latest data, but also a com-
plete medical record going back as far as
the mid -1980s, including records of care
performed in any other Veterans Health
Administration (VHA ) hospital or clinic.
More than $ 1.2 trillion spent on
health care each year is estimated to be
wasted—about half the $2.2 trillion
spent in the United States on health care
each year, according to the most recent
data from Price Waterhouse Cooper
Health Research Institute.! Much of the
waste is a result of disorganization and
lack of accurate information. This results
in orders for unneeded tests and ineffec-
tive procedures and in simple human er-
ror. Advanced health information tech-
nology can reduce these consequences
substantially in the following ways:*

1. Improved communication

2. More readily accessible knowl-
edge

3. Assistance with calculations

4. Performance of checks in real

time

Assistance with monitoring

[©)WAV)]

Decision support
7. Requirement for key pieces of
information (dose, e.g.)

DAL

Based on a well-specified definition
of electronic health records, only 17% of
US physicians used either a minimally
functional or a comprehensive electronic
records system in 2009.> Twenty four
functionalities have been identified as the
essential components of comprehensive
electronic records system.*

In 1995 the VA launched a major re-
engineering of its health care system that
included better use of information technol-
ogy, measurement and reporting of perfor-
mance, integration of services, and realigned
payment policies. Health Information
technology benefited from significant in-
vestments® and the CPRS was implemented
nationally throughout the VHA in 19997

In any VA hospital clinicians can
navigate the electronic medical records

by logging into CPRS. Via a graphical
user interface, physicians can access com-
plete patient records from inpatient vis-
its, subspecialty consults, primary care
visits, emergency room visits, laboratory
data, radiology reports, medication his-
tory, surgical notes and discharge sum-
maries. All physicians’ work on any pa-
tient utilizes the same medical record and
all entries are legible. This facilitates com-
munication among care providers, makes
the data collection process efficient, saves
time, and eliminates difficulty decipher-
ing illegible handwriting.

The Clinical Decision Support
(CDS) component of CPRS provides
clinical data, clinical guidelines, clinical
reminders, situation-specific advice, and
makes relevant information available in

Electronic Functionality
Clinical documentation

Physician’s notes
Nursing assessments
Problem lists
Medication lists
Discharge summaries
Advanced directives

Test and imaging results

* Laboratory reports
Radiologic reports
Radiologic images

Consultant reports

Computerized provider-order entry
Laboratory tests
Radiologic tests
Medications

Nursing orders

Decision support

* Clinical guidelines
Clinical reminders
Drug-allergy alerts

Diagnostic — test results
Diagnostic — test images

Consultation requests

Table 1. Electronic Functionalities of Comprehensive
Electronic Records System?

» Demographic characteristics of patients

Drug-drug interaction alerts
Drug-laboratory interaction alerts
Drug-dose support (renal dose guidance)
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real time to facilitate clinical decision
making. Availability of these components
makes information collection a smooth
process, provides decision support auto-
matically as part of workflow and pro-
vides actionable recommendations.’
CDS reminds the clinician to evaluate for
different JCAHO-required indicators
such as pain scale, signs of abuse, safety
in the living place, counseling for smok-
ing cessation, assessment for pressure ul-
cers, medicine reconciliation, and verifi-
cation of advance directives. The same
CDS system reminds doctors to prescribe
appropriate care for patients when they
leave the hospital, such as prescription
of beta blockers after heart attacks, ACE
inhibitors for congestive heart failure, left
ventricular function assessment by
echocardiogram for heart failure, anti-
coagulation in patients with atrial fibril-
lation, and daily weight measurement in
patients with congestive heart failure.
All patient care orders are entered
into CPRS through a Computerized
Physician Order Entry (CPOE) system.
All inpatient orders (for diet, activity, in-
travenous fluid, medication, lab, radiol-
ogy, consultations, etc) and outpatient
orders are entered through this system.
The CPRS has an active clinical de-
cision support system focused on drugs,
laboratory testing and radiology proce-
dures. For example, when a physician
enters a new medication order in CPRS,
the system immediately alerts the physi-
cian to any previous allergic reaction to
the same medication and to any relevant
drug-drug interactions. CPRS checks for
duplicate therapy, provides basic drug
dosing guidance, and makes formulary
data available. It also checks dosing for
renal insufficiency and geriatric patients,
medication-related lab testing (e.g. PT,
PTT before intravenous heparin initia-
tion), and drug-pregnancy and drug-dis-
ease contraindications. The laboratory
generates view alerts to the provider on
any abnormal testing results through the
CPRS. For example, orders for CT scan
with contrast generate alerts to the pro-
vider if the patient is on metformin, if
serum creatinine is abnormal, or if a re-
cent serum creatinine is not available in
order to caution the provider regarding
potential contrast-related complications.
The radiologist can generate a comput-
erized alert to primary care providers (in-

patient and outpatient) whenever an ab-
normal radiology image is reviewed.

Computerized Clinical Reminders
(CCR) are just-in-time reminders at the
point of care that reflect evidence — based
clinical practice guidelines and reduce
reliance on memory. This system keeps
track of when veterans are due for a flu
shot, pneumococcal vaccine, diabetic eye
exam, diabetic foot exam, lipid profile,
screening colonoscopy, breast cancer
screen, or other screening and generates
a computerized reminder to the provider
at the time of the patient visit.

The electronic
medical record has
strongly supported

performance
improvement
throughout
the VHA.

When the quality of care in the Vet-
erans Health Administration (VHA)
health care system was assessed from
1994 (before re-engineering) through
2000, it was found that quality of care
improved dramatically in all domains
studied. These improvements were evi-
dent from 1997 through fiscal year
2000.> Compared with Medicare fee —
for —service programs, the VA performed
significantly better on all eleven similar
health quality indicators for the period
from 1997 through 1999. In 2000 the
VA out-performed Medicare on 12 of 13
indicators.” The VA also out-performed
other health systems in the community
on standardized measures of health care
quality. Performance in the VHA out-
paced that of a national sample for both
chronic care and preventive care. In par-
ticular, the VHA sample received signifi-
cantly better care for depression, diabe-
tes, hyperlipidemia and hypertension."

The electronic medical record has
strongly supported performance im-
provement throughout the VHA. The
VHA instituted a performance measure-
ment initiative nationally in 1996. Asa
part of this initiative, evidence - based
clinical performance measures were iden-
tified and performance on these measures

was ascertained via an External Peer Re-
view Program (EPRP). In EPRP, a non
—VHA contractor abstracts records of a
sample of VHA patients from each VHA
facility, derived from electronic health
records.!’ These measures are incorpo-
rated into an annual performance con-
tract, and senior managers are held ac-
countable to meet or to exceed specific
performance targets."> This VHA per-
formance measurement initiative has
been enhanced by the comprehensive
electronic medical record system that fa-
cilitated the use of electronic decision
support such as clinical reminders.'* The
use of these reminders is at the discre-
tion of the local facilities. The search for
strategies contributing to high clinical
performance measures throughout the
VHA showed that the second most com-
monly cited strategies across all perfor-
mance categories were clinical remind-
ers (41.4%)."” The computerized clini-
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cal reminders and computer based

standing orders '&2> 24

are proven inter-
ventions to enhance preventive care (e.g.
immunizations, cancer screening).

The significant improvement in the
health care provided by VHA was
achieved by transformation into a culture
based on accountability for continuous
improvement of performance.® The VA’s
superior quality relative to that of Medi-
care for the period from 1997 through
2000 probably has more to do with the
quality—improvement initiatives that
were instituted in the mid-1990s than
with structural differences.’

In conclusion, the re-engineering of
the VHA has resulted in dramatic im-
provements in the quality of care provided
to veterans. In fact, the Institute of Medi-
cine recently recommended many of the
principles adopted by the VA in its qual-
ity improvement projects, including em-
phasis on the use of information technol-
ogy and performance measurement and
reporting.?
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