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In 1993 prescription and over-the-counter drugs ac-
counted for 15.1% of the $72 billion spent on health

care in Canada. Increasing at an annual rate of 8.2% (in
contrast to the overall growth in spending of 3.2%) drug
costs represented the fastest growing health care expen-
diture.' Several federal and provincial initiatives have
been established over the years to contain drug costs;
some of these, such as the Patented Medicines Prices Re-
view Board, are unique to Canada. Canada, Australia and
Italy are currently the only countries with national phar-

macoeconomic guidelines;2 however, the introduction of
such guidelines is under consideration in several other
countries. Other regulatory mechanisms to control drug
prices include legislation governing drug substitution,
rules for price selection and formulary restrictions.3'4
When used appropriately, drug therapy is often more

cost effective than other kinds of treatment.5 However,
inappropriate prescribing can cause adverse outcomes,
deplete health care resources and compromise the qual-
ity of care. Prescribing a drug without an acceptable in-
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dication, specifying an incorrect dosage, schedule or du-
ration of treatment, duplicating therapeutic agents and
prescribing drugs without adequate regard to potential
interactions are all forms of inappropriate prescribing.6
Our review of the literature indicated that these prob-
lems are not uncommon. For example, one study re-
vealed that only 60% of antidepressants used by a sam-
ple of outpatients were prescribed for actual psychiatric
disorders.7 An evaluation of ciprofloxacin prescribing in
a long-term care setting showed that in 23% of prescrip-
tions ciprofloxacin was prescribed but not indicated, and
that in 49% of cases in which ciprofloxacin was pre-
scribed a more effective or less expensive antibiotic was
available.' An analysis of ondansetron utilization found
that guidelines for schedule and duration were met in
only 37.8% of patients for whomn injections of the drug
were prescribed.9 In a retrospective study conducted in
Quebec, 45.6% of a sample of elderly patients were
found to have received questionable high-risk prescrip-
tions in which therapeutic agents were duplicated or
there was a potential for drug interactions.10

Given the prevalence of inappropriate prescribing,
regulatory initiatives such as the Patented Medicines
Prices Review Board and pharmacoeconomic guidelines
may not be sufficient to contain costs and, more impor-
tant, ensure high-quality and appropriate medical care. A
growing body of evidence in the small-area variations
literature suggests that patterns of medical care vary dra-
matically'-'4 and that physicians in different communi-
ties use and advocate different medical interventions.'5
One approach to reducing variability in prescribing
practices is the drug utilization review, "a formal pro-
gram for assessing data on drug use against explicit,
prospective standards and, as necessary, introducing re-
medial strategies to achieve some desired end.`l6 We re-
viewed the literature to identify research issues and eval-
uate potential applications of Canadian drug databases
in initiatives to improve prescribing practices. Therefore,
we evaluated approaches such as small-area variation
analysis as applied to the measurement of prescribing
variability, as well as approaches to drug utilization re-
view, informational requirements and the availability of
Canadian data sources to support small-area variation
analysis and drug utilization reviews.

SMALL-AREA VARIATION ANALYSIS

Small-area variation analysis is used to determine
population-based rates, describe patterns of use in a
health care region and focus on hospital market areas.7'8
The results of such analysis can play a role in policy for-
mulation. The coefficient of variation, which in this con-
text is "the ratio of the standard deviation to the mean of
the observed distribution of per-capita rates of use of an

intervention, adjusted for age and sex,`'9 is often used as
a measure of variability. The extremal quotient- the ra-
tio of the highest to the lowest measured rate- can
also be used as a measure of variability. Even after under-
lying patterns of disease and other variables such as age,
sex, income and insurance coverage are controlled for,
differences persist across regions. Although the literature
on prescribing practices using small-area variation analy-
sis is not extensive, this methodology can be used to
study factors relating to the patient, physician, reim-
bursement environment or informational requirements
that may influence variability.0,20,22

Although it is tempting to explain the variation de-
tected by small-area variation analysis and other meth-
ods simply as a random effect, such variation is real and
can be characterized in a systematic manner23 It requires
explanations other than randomness, such as medical un-
certainty,24 which can result from a lack or inadequate
diffusion of information.Y9 Prescribing appears to be irra-
tional when there is a discrepancy between scientific
knowledge and physician practice.25 We should bear in
mind, however, that determining the efficacy of any spe-
cific intervention is a complex task that requires physi-
cians to make inferences from a wealth of available data.
Sources of information include medical school training
in pharmacology, advertising, peer preferences, the med-
ical literature, patient information and personal experi-
ence. 2627 To select appropriate evidence for clinical de-
cisions, the physician must be able to appraise the
available information criticially. Ideally, the physician
would be knowledgeable about thousands of disease-
related interventions. But no single physician, even with
the appropriate training, can be expected to have all rel-
evant information at his or her fingertips, given the eco-
nomics of information gathering and processing.

DRUG UTILIZATION REVIEW

Retrospective drug utilization review can be used to
identify problems in prescribing patterns through the
analysis and interpretation of aggregate archival data on
drug prescriptions.28 This process has no immediate ef-
fect on patient care but can identify trends and prompt
intervention.29 Identified problems may be reported by
letter to the prescriber weeks or even months after the
prescription has been filled.30

Prospective online or point-of-purchase review per-
mits the analysis of both archival and current data. This
can have an immediate and direct effect on patient care
by detecting problems before a prescription is dis-
pensed. This type of review is based on the professional
judgement of pharmacists or on computer-assisted alerts.
Prospective drug utilization review in physicians' offices
is rare except in the United Kingdom and Japan.
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Both retrospective and prospective review systems
lack data such as the number, type and severity of diag-
noses of the patient. Given the current emphasis on
cost-containment, they usually focus on overprescrib-
ing. However, underprescribing can also affect the qual-
ity of care and has been de-emphasized too often.
When pharmacists review a patient's drug use they of-
ten infer the diagnosis from the drug prescription.
However, because patient characteristics and health sta-
tus influence prescribing behaviour, assumptions about
diagnosis cannot be made on the evidence of prescrip-
tions alone.

Retrospective and prospective drug utilization review
both require well-developed implicit and explicit cri-
teria.29 Implicit criteria are based on physicians' expert
clinical judgement and their knowledge of the literature.
Explicit criteria are found in compendia, texts and re-
search literature. Although explicit criteria may yield
more consistent and reliable findings, implicit criteria
may also be needed to determine a patient's total clinical
status.'0 Beers and associates" developed explicit criteria
for inappropriate medication use in nursing-home resi-
dents, and Kaplan and colleagues"2 developed a safety
classification system using a consensus process to assess
prescribing practices for various nonsteroidal anti-
inflammatory drugs. Criteria developed for a drug uti-
lization review may vary according to the drug and pop-
ulation studied. Common features include literature
reviews and consensus-derived evaluations. One short-
coming of many drug utilization review systems is an
emphasis on evaluating overall drug cost without regard
to the effect on the individual patient.

Incorporating new relationships found in retrospec-
tive reviews into prospective reviews to target patients at
risk at the point of purchase has both advantages and
disadvantages." Finally, few rigorous studies have been
done to evaluate the effectiveness and, more important,
the cost-effectiveness of drug utilization reviews. One
study found that drug utilization review programs led to
the realization that drug-induced illnesses caused by in-
appropriate prescribing were more prevalent than had
been thought.34

Applying the methods of small-area variation analysis
to a drug utilization review process may have certain ad-
vantages. It can be used initially to identify differences in
rate of drug utilization. A ranking method to identify
those drugs with the greatest variability in utilization can
then be used to identify which drugs should be given
priority for review. After statistically significant factors
associated with prescribing patterns have been identi-
fied, intervention at the micro level and policy formation
at the macro level are possible.

To facilitate priority setting in the assessment of med-
ical practice and medical technologies, Phelps and Par-

ente'5 integrated small-area variation analysis with "a for-
mal and standard economic model of patient well-being"
in order to establish an index of gains that might be ex-
pected from such assessment. A modified version of
these priorities can be applied to the evaluation of inap-
propriate prescribing. The global loss that results from
the misuse of an intervention would be calculated in
terms of measures of resource use, the coefficient of vari-
ation in use rates across regions and the rate at which
the incremental value of a medical intervention changes
with its rate of use.

The assumptions of the priority index established by
Phelps and Parentel5 can be applied to drug utilization.
The first of these is Sutton's law: Go where the money
is.'5 In other words, target expensive drugs that may not
be used appropriately. The second is Wennberg's corol-
lary: Go where the confusion is greatest.'5 The third is
the economist's addendum: Go where the marginal value
of therapeutic innovations falls rapidly as those innova-
tions are inappropriately used." Expert panels may be
needed to identify inappropriate use, basing their rank-
ing on the frequency and severity of adverse reactions
and on other factors that contribute to the overall risk
associated with drug therapies. The intent would also be
to take patient preferences and the effect of drug use on
quality of life into account in the model; here, physi-
cians would act as a proxy for patients.

INFORMATIONAL REQUIREMENTS

We designed a questionnaire to collect information
from each Canadian provincial and territorial drug plan
about the status and development of its database related
to drug prescribing. All provinces and territories com-
pleted the survey, with the exception of the Northwest
Territories. Incomplete responses were queried by tele-
phone. The survey responses are summarized in Table 1.

Information systems relating to prescription drug uti-
lization vary considerably from province to province. All
provinces have databases relating to drug prescribing,
many of which were developed to process prescription
drug claims. Except for those of British Columbia,
Saskatchewan and Manitoba, the databases collect pre-
scription data on elderly people and social-assistance re-
cipients only.

The most important types of data in provincial infor-
mation sources were:
* prescriber data: physician identification number,

type of visit, date of visit, physician specialty and pa-
tient diagnosis

* patient data: age, sex, and in some databases, address
* dispenser data: prescriptions dispensed, including

drug identification number, type of drug and dosage
* billing data: unit cost.
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All provinces except Alberta and Prince Edward Is-
land had prescribing, dispensing, patient and billing data
available. Except in Quebec, data from different data-
bases within a province or territory cannot easily be
linked. However, integration of databases (e.g., patient
demographic data with physician billing data) is possible
using a person's health insurance number. Data can be
linked in some provinces using this number if it is re-

ported in all databases. However, some provinces would
have to rely on probabilistic linking by the comparison
of several fields such as name, address and date of birth.
This type of integration requires customized computer
programs.

Drug utilization review activities vary across the coun-
try. Most provinces have some type of ongoing review
activity, pharmacy networks being the primary endeav-

Prov.ince or,Tp nfrain Drug. utilizstion -
territor*, Databtses oDlab includedt review activities, Special project
YuJkon Chroniic disease, Multiple, Billing Retospectiv 5 plain to redesign

demogaphic data, linkablei computer systems
Pharmacare, physician-
claims

British Hoital separations, Multiple. All ReOt ive, Pharmacy network
Columbia, long-tbemcare, medical linkable optimal drug use
all patients - serices, Pharmacare,

vitat ttistics.
Alberta Alberta Health, Alberta Multiple, NA None Plians for pharmacy network

-Blu--Crss -linkable
Saskatchewan,t Patientregistyi, cancer Multiple, All Ppective, Plans for.online linkage of
all patients registy; hospitail linkable rtscve, health districts

separatloAs, mental. optimal drug use
health servces, outpatient
presription drug,
physkian servmces

Manitoba, Registries (patient, Multiple, All Prospective, 5-year plan to integrate data
all patients physician, vital statistics, linkable optimal drug use from physicians, hiospitals,

psychiatric services, -laboratories, nursing homes1
cancer), lab itoy data, nursing stations and
hospital length-of-stay pharrmacies; drug use

- and separtion data, . management centre proposed
ph:ysan seQesr
prescription dru.g
dispensing

Ontario Onario Health Insurance Multiple, All No formal review Linkage of community
Plan claims, Ontario Drug nrnlinkabte pharmacies with health care
Benefit Plncaims -. providers

Quebec Banques de donri6es Single, All None Plans for pilot retrospective
r (e.g., fee-for-service and linkble drug utilization review

salaried physician billing
prescription drugs)

New Medical procedure Multiple, All Prospective, None reporte
Brunswickt history, drug tNtory fl}e nonlinkable retrosptive, -

optimal drug use

Nova Scotiat. - hysician billing, Single, All Prospectie, None reported
Pharniacare programs linkable r pective -

Prince Edward Physician billing, Mutiple, NoA Noe Plans for pharmacy network
Island§ seniors Pharmaare nonlinkable - and ject to lk data from

hospital admissions and
public health records

Newfoundtandf Newfoundland Multiple, All Retopctv,None
Prescription Drug Program nonilinkable optimal drug use
(using Greenshield data)

o data availablefor N4ortwestTeut.riet TS s cover pae s4d 65yas and over and social-asistnce recipients only unlem oterwise noted.
tOetases comnpise ibe,dinr, patt and billininfotion unss othse noted. NA = appliabi.
tHasa4nautSiliMion reparch int aptiaee
tl§Iingdta will be avilable Septaber 1996.
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our in many regions. British Columbia recently imple-
mented a province-wide pharmacy network. Centrally
linked community pharmacy networks have been in
place in Saskatchewan since January 1989 and in Mani-
toba since July 1994. In New Brunswick all pharmacies
are linked centrally online through the ClaimNet system.
In Nova Scotia the ClaimNet system is also used with
online phones. Most pharmacies in Ontario are hooked
up to the Healthnet system. Quebec, although the most
progressive in linking capabilities, does not have concur-
rent drug utilization review programs in place.

Linkage of the various administrative databases is
needed to enhance provincial information sources. Sur-
vey respondents reported current initiatives to link data
or to investigate ways of linking systems. Such initiatives
included the integration of databases in different health
care sectors. For example, Manitoba has a 5-year plan to
integrate data from physicians, hospitals, laboratories,
nursing homes, nursing stations and pharmacies. The
Yukon Territory will redesign its computer system to link
data more efficiently. In future, provincially integrated
pharmaceutical information systems will also be able to
monitor the number of generic drugs dispensed, the
number and volume of drug refills, the use of controlled
substances, and the abuse and inappropriate prescribing
of drugs.

Information linkage seems to be the key to successful
drug utilization review. However, prescribing practices
will not change if we rely on the current level and type
of review activity. Many review programs concentrate
on cost-containment rather than on the quality of the
therapeutic regimen.28 The most successful program will
be one that includes patient outcomes along with cost-
containment policies in its assessment criteria.

CONCLUSION

Variability of prescribing practices is a result of med-
ical uncertainty. To facilitate more rational prescribing,
evaluation of factors such as physician and patient char-
acteristics and the efficacy and cost of individual drugs is
required. This will involve a more sophisticated integra-
tion of existing provincial information sources and the
adoption of uniform guidelines.

Describing the various methodologies and research
issues related to prescribing variability is a multidisci-
plinary task. Any successful attempt to correct inappro-
priate prescribing must bring together people with skills
in database and information systems as well as econo-
mists, pharmacists, pharmacologists and physicians. Be-
cause provincial drug plans are the largest single payers
for drugs in Canada, it is essential for plan managers to
collaborate with these groups to promote effective pre-
scribing for everyone's benefit.
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Mar. 18-19, 1996: Therapeutic Conversation
as Collaborative Inquiry (sponsored by the So-
cial Work Discipline, Rehabilitation Centre,
Royal Ottawa Health Care Group)

Ottawa
Presenter: Michael White, Dulwich Centre,

Adelaide, Australia
Carolyn Cashman and Associates Inc., 37

Four Seasons Dr., Nepean ON K2E 7P9; tel 613
228-2883, fax 613 228-0825

Le 20 mars 1996: T6l6conf6rence 6ducative
nationale par satellite - Les infections noso-
comiales et la r6sistance aux antibiotiques
(presentee par le Reseau SatSante inc. et
parrain6e par le Laboratoire de lutte contre la
maladie de Sante Canada, dans le cadre de la
serie Visioconf6rences)

Diffusee par satellite dans 61 hopitaux du
Canada

Pour renseignements, communiquer avec le
service de l'education ou de l'audiovisuel d'un
hopital de votre region, ou avec SatSante (800
263-9509)

Mar. 20, 1996: National Educational Satellite
Conference - Nosocomial Infections and
Antibiotic Resistance (presented by HealthSat
Network Inc. and sponsored by the Laboratory
Centre for Disease Control, Health Canada, as
part of its Satellite Seminar Series)

Presented at 61 hospitals across Canada via
satellite

Contact the education or audiovisual depart-
ment of your nearest hospital or HealthSat (800
263-9509) for more information.

Mar. 21-22, 1996: 6th Annual Rotman Re-
search Institute Conference - Functional
Neuroimaging: Advances and Applications

Toronto
Education Department, Baycrest Centre for
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M6A 2E1; tel 416 785-2500, ext 2365
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'96
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Boston
Study credits available.
Professional Meeting Planners, 201-5 Cen-

tral Sq., Stoneham MA 02180; tel 800
378-6857 or 617 279-9887, fax 617 279-9875

Mar. 28, 1996: Channelling Anger and Aggres-
sion- Cognitive and Behavioural Strategies

London, Ont.
Child and Parent Resource Institute, 600

Sanatorium Rd., London ON N6H 3W7; tel 519
471-2540, ext. 2074; fax 519 641-1922

Mar. 28-29, 1996: IBC's 5th Annual Confer-
ence on Nitric Oxide - Moving Toward the
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Philadelphia
International Business Communications USA

Conferences Inc., 225 Turnpike Rd., Southbor-
ough MA 01772-1749; tel 508 481-6400, fax
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Mar. 31-Apr. 3, 1996: US Centers for Disease
Control and Prevention 1996 Diabetes Trans-
lation Conference - Health Care in Transi-
tion: Diabetes as a Model for Public Health

Washington
Department of Health and Human Services,
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trol and Prevention, Atlanta GA 30333
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