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Executive Summary

For about the price of a cup or two of coffee a
day, patients can get relief from illnesses such

as angina, hypertension, arthritis, or heartburn.
Nevertheless, starting in 1995, the government of
British Columbia and the managers of its univer-
sal drug benefit plan, Pharmacare, decided that
many medicines for these conditions were too ex-
pensive, and not worth the prices previously ne-
gotiated with their manufacturers.

The government designed a strategy to shift
much of the cost of the more expensive drugs
onto patients: the Reference Drug Program
(RDP). Under the RDP, prescription drugs that
Pharmacare’s managers claimed to be “therapeu-
tically equivalent” were clustered into five thera-
peutic classes:

• nitrates (for angina);

• ACE inhibitors (for heart-related conditions);

• some calcium channel blockers (CCBs, also
for heart-related conditions);

• histamine-2 receptor antagonists (H2RAs,
used to treat certain stomach-related com-
plaints, such as heartburn); and

• non-steroidal anti-inflammatory drugs
(NSAIDs), for arthritis.

Pharmacare continued to fully subsidize the price
of less expensive drugs in each class, while gener-
ally forcing patients to pay the entire difference in
price for more expensive drugs. Around the same
time, some other Canadian provinces, including
Quebec, increased patients’ share of prescription
costs in a way that did not discriminate between
more expensive and less expensive drugs. Since
that time, prescription drug spending in BC has
increased much faster than in other provinces:

• BC Pharmacare’s costs have increased 38 per-
cent more than costs in provincial drug benefit
programs in the rest of Canada, whereas they
had increased slower in BC before the RDP;

• Private spending on prescription drugs in-
creased 23 percent more in BC than in the rest
of Canada, a faster relative increase than be-
fore the RDP;

• Total spending on prescription drugs in-
creased 20 percent more in BC than in the rest
of Canada, whereas it had increased slower in
BC before the RDP;

• Although provincial public spending on pre-
scription drugs in Quebec grew faster than in
BC, private and total spending grew slower;
and

• Overall health care costs in Quebec grew 10
percent less than in BC.

There is also evidence that the Reference Drug
Program had negative consequences for patients’
health, although these conclusions are more ten-
tative. Compared to their health status before the
implementation of the RDP:

• Seniors who had been taking more expensive
ACE inhibitors that became restricted under
the RDP had a higher (but not statistically sig-
nificant) risk of death from cardiovascular
disease;

• In the short run, seniors who had been taking
more expensive ACE inhibitors (and, to a
lesser degree, CCBs) that became restricted
under the RDP, likely had a higher risk of
admission to hospital for surgery related to
cardiovascular and other diseases, and opera-
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tions such as coronary artery bypass graft or
angioplasty;

• In the short run, there was also evidence of
longer stays in hospital, and more visits to
physicians and emergency rooms, for pa-
tients exposed to the RDP for nitrates;

• In the long run, exposure to reference pricing
increased the odds of admission to hospital
for coronary artery bypass graft or angio-
plasty by six or seven times for nitrate users.

The government of British Columbia must take a
more responsible approach to managing how it
divides the cost of prescription drugs between
taxpayers and patients. In 2002, the government
has taken a positive first step by increasing the
deductible and co-payment for seniors, irrespec-
tive of what drug they use. In the near term, fur-
ther reforms should include:

• eliminating the RDP, which biases patients’
choice against innovative, new medicines;

• replacing the RDP with a more sophisticated,
multi-tiered structure of co-payments that
motivates patients and doctors to consider

“value for money” when choosing medi-
cines; and

• continuing to increase the annual deductible
in accordance with an income-based means
test, thereby restoring patients’ ability to
make responsible choices about the medi-
cines they use.

In the longer term, reforms should include estab-
lishing tax-advantaged Medical Savings Ac-
counts (MSAs), thereby encouraging British
Columbians to save money throughout their
working lives order to pay for prescription drug
costs that are predictable and budgetable.

Generally, reforms to BC Pharmacare must recog-
nize that centralized judgments by a government
appointed committee about the relative values of
medicines are inferior to decentralized deci-
sion-making by the doctors and patients who ac-
tually use the drugs. The government must
relinquish its power to arbitrarily change
Pharmacare’s benefits, upsetting patients’ fi-
nances and access to medicine. Rather, that
power must be taken out of the hands of the
government and given to patients who need the
benefits.

Introduction: The Political Economy of Pharmacare

For defenders of government-run health care,
the existence of provincial drug benefit plans

is actually a blot on Canadian health care, in that
they are not part of single-payer, first-dollar cov-
erage, medicare (National Forum on Health, 1997:
22). When the state took over health care, it left pre-
scription drugs out of its grasp. As of 2001, govern-
ments in Canada paid for an estimated 49 percent
of prescription costs, private insurers 30 percent,
and individuals 21 percent (CIHI, 2002a: 44).

It is not surprising that politicians avoided bring-
ing prescription drugs into medicare. According
to the Canadian government’s interpretation of
the Canada Health Act, patients or private insur-
ers are not supposed to pay any money for health
services insured by the government, under any
circumstances. For most services, governments
can control the supply, cutting off access while
still pretending to provide universal health care.
For example, the supply of doctors can be kept
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low by restricting admissions to medical school,
preventing physicians with foreign qualifications
from practicing, or simply making the environ-
ment so unrewarding for them that they leave.
Governments can artificially reduce the stock of
modern medical technology by forbidding the
operation of private clinics or hospitals. These ap-
proaches have been successful in Canada, where
the growth in the number of doctors has signifi-
cantly lagged that in other developed countries
and the number of diagnostic tools such as com-
puterized tomography scanners and magnetic
resonance imaging machines ranks well below
what the level of health spending would predict
(Esmail, 2001; 2002a).

These strategies have resulted in waiting lists for
diagnostic and surgical care, as documented by
Fraser Institute authors for over a decade (Esmail
and Walker, 2002a). Waiting lists are a method of
privatizing the costs of illness without monetiz-
ing those costs, thereby preserving the illusion of
universal health care. Unfortunately for govern-
ments, it is very difficult to create waiting lists for
prescription drugs. There is not much an insurer
can do to manage consumption of a medicine
once it is listed on the formulary for reimburse-
ment (Laupacis et al., 2002: 17). Governed by the
profit motive, manufacturers and pharmacies
have every incentive to supply the amount of
drugs that is demanded.1 So, the government
must manage the quantity of prescription drugs
consumed from the demand side: by having pa-
tients pay some of the costs directly. Therefore, an

examination of the effects of any cost-sharing pol-
icy must include its effects on both private and
public pharmaceutical spending.

What Reference Pricing Is

“Reference pricing” is an activity in which every-
one engages during commercial transactions:
compare two competing products; if the more ex-
pensive one is not worth the premium, then buy
the cheaper one. Who could object? When gov-
ernment agents make the decision on behalf of
patients, however, the issue is not so clear.

There are often a number of competing prescrip-
tion drugs that address a given medical condi-
tion. Reference pricing occurs when a govern-
ment takes away its citizens’ freedom to buy
medicines of their choice for that condition, by
taxing them and allocating the proceeds to drugs
selected by a government appointed committee.

This is one method of sharing the cost of a pre-
scription drug between patients and the taxpayer.
Another is for the government to give a partial
subsidy to patients, but not to become involved in
the details of how the subsidy is spent.

Suppose there are two drugs that treat the same
condition, one priced at $0.50 and the other $1.00,
and the government decides to budget a subsidy
of one dollar, divided between both of them. Ta-
ble 1 shows costs to taxpayers and patients in two
scenarios, labeled “co-insurance” and “reference

pricing.” In the first, the gov-
ernment subsidizes two thirds
of the costs of either drug. In
the second, the government al-
locates the subsidy at the full
price of the first drug.

The difference is irrelevant to
the taxpayer, who loses $1.00

PUBLIC POLICY SOURCES, NUMBER 66

Table 1: Relative Price Effect of Different Subsidies

for Two Prescription Drugs

Co-insurance Reference Pricing

Taxpayers’
Costs

Patients’
Cost

Taxpayers’
Costs

Patients’
Cost

$0.50 Drug $0.33 $0.17 $0.50 $0

$1.00 Drug $0.67 $0.33 $0.50 $0.50
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under either scenario. However, the effect on the
patient is significant. In the first scenario, his min-
imum expense is $0.17 and maximum $0.33. Un-
der the second, his choice is to fill his prescription
for free, or pay $0.50. Obviously, reference pric-
ing increases the likelihood that the patient will
opt for the less expensive drug. Assuming that
the more expensive drug is a superior medicine,
subsidy by reference pricing is clearly inferior to
co-insurance, because it biases patients’ choice
against the superior drug (López-Casasnovas
and Puig-Junoy, 2001: 8-9).

However, co-insurance biases the patient’s choice
in favour of the more expensive drug. The lower
the rate, the more the patient will be inclined to
choose the more expensive one, even if its relative
benefits are not so great. To manage this, private
insurers in the US have implemented multi-tiered
co-payments that charge one fee (e.g. $5) for
generics, another for preferred branded drugs
(e.g. $15) and the highest for non-preferred
branded drugs (e.g. $25). Some have imple-
mented progressive co-insurance, such as 10 per-
cent coinsurance for drugs on the least expensive
tier and 50 percent coinsurance for the most ex-
pensive tier. Between 1998 and 2000, the number
of plans offering a three-tier design jumped from
36 percent to 80 percent, and most have aban-
doned closed formularies (Mays et al., 2001: 2-3).
Tiered co-payments are little used in Canada
(Willison, 2002: 52).

Also, reference pricing likely biases the patient’s
choice relative to what existed previously, that is,
when there was no tax and subsidy. In that case,
the more expensive drug had to be twice as good
as the cheaper one for the patient to choose it. Un-
der reference pricing, the drug has to be much
greater than twice as good as the free one for the
patient to choose it.2 The government has used its
power of taxation to punish the manufacturer of
the superior medicine.

This has important consequences for the behav-
iour of companies who develop new drugs. As-
suming investors will still want to invest capital
in companies that develop innovative medicines
under such circumstances, those companies will
have to focus their efforts on risky blockbusters
that have little chance of success, but might es-
cape the reference pricing. They will have little in-
centive to invest in developing competing drugs
that have important, if small, differences with ex-
isting medicines to treat a given condition
(Jönsson and Ekelund, 2001: 75).

Furthermore, BC Pharmacare employs reference
pricing that lumps generic drugs (which are no
longer protected by patents) in the same class as
patented drugs, turning the economics of intellec-
tual property upside down. Patents are the har-
ness that hitches the profit motive to the wagon of
innovation. As long as the innovator has the right
to keep some of the economic surplus created by
his exclusive right to commercially exploit the
new medicine, patents result in a second-best so-
lution to the problem of motivating research and
development investment in an environment
where competitors could otherwise take the fruits
of innovation without paying for them (Danzon
1997; 1998; Viscusi et al., 1995: 831-870). The first
best solution (probably unworkable in the real
world) is to fully fund research and development
(R&D) via lump sum taxation, and allow pure
price competition in manufacturing and selling
the resulting medicine. Reference pricing be-
tween generic and patented drugs does the oppo-
site: fully subsidizes consumption at marginal
cost and forces the patient to pay the costs of R&D
(Pichler, 2001: 46).

Indeed, managers of New Zealand’s Pharmacare
program (Pharmac) have explicitly (and errone-
ously) described their reference pricing in
neo-classical economic terms of taking producer
surplus and turning it into consumer surplus



(Brougham et al., 2002: 84). However, this is more
appropriately called political or bureaucratic sur-
plus, because the surplus goes back to the govern-
ment for its arbitrary use, rather than to patients.

Historically, governments have not generally
adopted reference pricing or other cost-sharing
methods when they started public drug benefit
programs. Rather, they have implemented them
as a way to reduce costs for public programs that
had started by fully (or almost fully) subsidizing
medicines. Fully subsidized health insurance is,
in fact, overinsurance, and the excess demand for
services creates a loss of social welfare through
misuse of resources. Research going back almost
30 years shows the net benefits of using co-insur-
ance or co-payments to reduce the cost of over in-
surance, as reviewed recently by Esmail and
Walker (2002b: 14-20).

Also, under full subsidy, physicians are squeezed
by a conflict of objectives, in that they are forced
to serve the interests of both their patients and the
government. Their professional relationship is
with the patient, but their financial relationship is
primarily with the public insurer. As well, the
drug maker relies on the physician to distribute
his product. Thus, the physician is a common
agent, and the principals : the patient ,
Pharmacare, and the drug maker, all face the
problem of predicting whose interests he will
serve during a consultation (Mott et al., 1998).

Because managers of pharmaceutical companies
are superior agents of their shareholders than
civil servants are of their taxpayers, drug makers
are more sophisticated at communicating with
physicians than governments are, which has im-
plications for Pharmacare’s costs. Practicing phy-
sicians do not change their behaviour only from
research in scientific journals. Rather (like every-
one), they change their behaviour in response to
simpler messages, such as brief summaries, prac-

tice guidelines that are easy to follow, endorse-
ments by respected peers, and face-to-face
meetings. Pharmaceutical manufacturers use
these techniques heavily to promote their medi-
cines to doctors, but governments are much
blunter, and are unlikely to impress doctors. For
example, they seldom sponsor professional meet-
ings or conferences to develop clinical guidelines,
and have little interaction with disease-oriented
societies (Laupacis et al., 2002: 23-24; 2002b: 90).

As well, under full subsidy, doctors and patients
have little incentive to learn about the relative
value of drugs that address the same condition,
and may likely overuse higher priced drugs.
Fee-for-service medicine is generally a good way
of paying doctors, because it rewards them for
seeing patients (Esmail and Walker, 2002b:
25-28). However, there is a good argument that it
motivates doctors to write prescriptions as a sig-
nal to end the consultation (Lindsey and West,
1999: 10).

If a government decides to allow patients to exer-
cise responsible choice in the medicines they use
by reducing the subsidy, either co-insurance or
reference pricing should save money in the
Pharmacare budget. On the other hand, espe-
cially if the government maintains a so-called
universal health care system, any method of shift-
ing costs back to patients will risk that they will
cut back their use of drugs and end up in their
doctors’ offices or hospitals because of sickness
that they could have avoided, potentially increas-
ing overall health costs. This will be exaggerated
in Canada, where patients bear no monetary cost
for visits to physicians or procedures in hospitals.

Nevertheless, advocates of reference pricing ar-
gue that many drugs in a so-called “therapeutic
class” have no effective differences, other than
price. According to the BC Health Ministry:

The Fraser Institute 7 The Fantasy of Reference Pricing
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The Reference Drug program (RDP) is
how Pharmacare comparison shops to get
the best medically effective drug for the
best cost effective price. When scientific
evidence shows that several drugs work
equally well for a certain condition,
Pharmacare pays for the one that is least
costly—this is the reference drug. The pro-
gram reduces Pharmacare costs, keeping
it affordable for the future and protecting
the health benefits it provides to British
Columbians. (BC Ministry of Health Ser-
vices, 2002)

When drugs are almost fully subsidized, patients
and doctors do not have any reason to learn
whether a higher priced drug is worth the price;
advocates of reference pricing confuse this incen-
tive with an inability for patients and doctors to
do so. Therefore, reference pricing takes this
judgment away from the doctors who prescribe
and patients who use the drug, and gives it to a
government-appointed committee. This intro-
duces a problem of incentives. Patients experi-
ence the consequences of those decisions directly,
as do doctors indirectly, but the committee does
not experience the consequences of its decisions
at all.

Even if a government-appointed committee faced
the right incentives to cast judgment on the rela-
tive value of drugs, reference pricing begs the
question of whether it would be possible for the
committee to do so. As one physician and profes-
sor of medicine with 35 years of experience has
said: “Not all experts will necessarily arrive at the
same conclusion when similar literature is re-
viewed” (Gray, 2002: 58).

Grouping drugs into “therapeutic classes” de-
pends on a singular “class effect.” However, there
is no established clinical or scientific definition of
class effect. The closest is that of the US Food and
Drug Administration, which describes a class

such that “all products within a class are assumed
to be closely related in chemical structure, phar-
macology, therapeutic activity and adverse reac-
tions” (Furberg et al., 1999: 1202). Perhaps
ironically, some brand name drug makers (in an
industry that relentlessly attacks reference pric-
ing), carry a share of the responsibility for the no-
tion of the class effect, in that they use it to market
one drug versus its competitors. For example,
Novartis, a Swiss-based drug maker, ran a tele-
vision advertisement in the US claiming that its
cholesterol - lowering agent , f luvastat in
(Lescol®), was similar in effect to other choles-
terol-lowering drugs, but cheaper (Furberg et al.,
1999: 1203).

One challenge to determining the value of one
drug over another is that most clinical trials are
done versus a placebo or control group, not “head
to head” versus substitute drugs (Laupacis et al.,
2002: 19). It’s kind of like having a Pepsi™ Taste
Test where one group of tasters tries Pepsi™ ver-
sus water and another tries Coca-Cola™ versus
water, instead of Pepsi™ versus Coca-Cola™ di-
rectly! However, clinical trials are already very
costly; “head to head” trials would be longer and
more expensive than placebo-controlled trials,
and the choice of the comparable drug would be
challenging (Fernandes, 2002: 72-73).

Despite these drawbacks, reference pricing is in-
tuitively attractive, because it is easy for poorly
informed people to understand (Pichler, 2001:
57). For those who believe that the state can
make better decisions for the patient than the pa-
tient or his doctor can, it is obviously useful. It
has a natural appeal to the employees of the
health ministry, as well as scientists dependent
on government funding, because it allows them
to enlarge their area of activity by rendering ex-
pert judgments. For politicians in small jurisdic-
tions, for whom the incentives faced by
multinational drug makers are not an issue, any
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negative consequences of reference pricing for
innovation are irrelevant.

On the other hand, there are also potential bene-
fits of reference pricing:

• Reference pricing is not a price control, but a
method of limiting a subsidy. It institutes an
avoidable co-payment (López-Casasnovas
and Puig-Junoy, 2001: 9). People are free to
pay for more expensive drugs if they desire,
and manufacturers are free to charge a price
higher than the reference price.

• If reference pricing saves money in certain ar-
eas, governments can spend that money on
areas of higher social priority. Soon after ref-
erence pricing was implemented in New Zea-
land, the general manager of the public plan
claimed that the plan saved money through
the reference pricing of histamine-2 receptor
antagonists (used for gastro-intestinal disor-

ders), which was reallocated to increase the
budgets for newer medicines such as anti-de-
pressants and a proton pump inhibitor (also
for gastro-intestinal disorders) (Moore, 1996:
89). (This claim does not ring quite true. If it
were so, we would not expect brand name
drug makers to generally oppose reference
pricing. Manufacturers of the chosen few
medicines who benefit from increased bud-
gets should lobby heavily in favour of it.)

• Reference pricing ensures that everyone can
receive at least one medicine in a class free of
charge, or for a very low charge (Maclure et
al., 2001: 45).

• Some patients whose drugs become re-
stricted, and therefore more expensive to
them, will consult their doctor to discuss op-
tions after reference pricing is introduced.
This consultation might reveal other health
problems that might not otherwise have been
identified (Grootendorst et al., 2001a: 10).

International Experience with Cost-Sharing and
Reference Pricing

Research on pharmaceutical cost-contain-
ment methods such as closed formularies

(lists of drugs reimbursed), co-payments, co-in-
surance, and reference pricing focuses on two
main issues: financial effects on both the pro-
gram and patients, and effects on patients’
health.

Cost-sharing in general

The only effect of cost sharing that is undisputed
is that increasing costs to patients reduces the
quantity of medicine purchased (Currie and

Nielson, 1999: 12-16). Most research indicates that
a 1 percent increase in patients’ costs reduces con-
sumption by less than 1 percent. However, in
most of the cases, insurers increase patients’ costs
by a flat fee (co-payment), so patients can respond
by demanding fewer prescriptions, but each one
for a higher volume. As well, patients substitute
less expensive for more expensive drugs. Perhaps
most importantly, most increases in cost sharing
(other than reference pricing), are very modest
(Grootendorst and Levine, 2001: 50-51). No policy
seems to be able to reduce increasing drug costs
(Cassels, 2002: 18; Currie and Nielson, 1999: 20).

The Fraser Institute 9 The Fantasy of Reference Pricing
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However, empirical data on health outcomes and
costs shifted to other areas, such as hospitals and
physicians’ consultations, is weak, limited, and
not prone to universal application (Currie and
Nielson, 1999: 20; Grootendorst and Levine, 2001:
ii; Lexchin and Grootendorst, 2002: 8; Tamblyn et
al., 1999b: 1.6; Willison et al., 2000: 14). In one well-
known paper, Horn et al. (1996) found that restric-
tive formularies were generally related to an in-
crease in emergency room visits and hospital
admissions, but that increased co-payments
had a mixed relationship with other, costly in-
terventions.

One problem with generalizing results of previ-
ous studies is publication lag: most recent articles
analyze changes in the early 1990s (Willison et al.,
2000: 15). As time passes, and the mix of drugs
changes, the results of these studies grow stale.
Another is that the bulk of historical studies ex-
amine American patients covered by Medicaid,
the government program that covers low income,
non-elderly patients (Lexchin and Grootendorst,
2002: 11). Extrapolating the results of such re-
search to Canada, where Pharmacare programs
cover a larger population, especially seniors, is a
stretch.

Reference pricing

in particular

Most authors agree that reference pricing has
failed to contain costs in jurisdictions outside of
Canada. However, foreign experiences are not
very comparable to BC’s, because reference pric-
ing means different things in different areas. For
example, in Germany, reference pricing was no
longer applied to newly-launched patented
drugs as of 1996. In Denmark and Sweden, refer-
ence pricing covers only products whose patents
have expired and have generic competitors
(López-Casasnovas and Puig-Junoy, 2001: 12, 19,

20). (A similar policy generally employed in
Canadian provinces’ public plans is often called
“generic substitution,” described below.)

As well, jurisdictions often imposed reference
pricing at about the same time as other policies;
such as a price freeze for non-referenced classes
in Denmark, drug budgets and co-payments in
Germany, and elimination of co-payments in
Holland (Lindsey and West, 1999: 14). This makes
it difficult to isolate the effects of reference pric-
ing. Norway’s unsuccessful experiment with ref-
erence pricing, which included patented drugs,
started in 1993 and was abandoned in 2000
(Trommald et al., 2001: 116-117).

One of the goals of reference pricing internation-
ally was to motivate manufacturers of more ex-
pensive drugs in the class to reduce their prices
(Narine et al., 1999). This happened for a number
of countries that implemented it (Lindsey and
West, 1999: 14-16; López-Casasnovas and
Puig-Junoy, 2001: 27-28; Pavcnik, 2000). How-
ever, in New Zealand, where the program bun-
dled both patented and off-patent drugs into the
same class, manufacturers decided not to cut
prices to the reference level for statins (used to
lower cholesterol), with the result that two statins
were fully subsidized and two sold at a premium.
A similar situation arose for ACE inhibitors (for
high blood pressure). The situation in New Zea-
land is also confused by the existence of
cross-product pricing agreements negotiated be-
tween Pharmac and individual manufacturers for
bundles of their drugs (Woodfield, 2001: 139-143).
As well, New Zealand is the only foreign juris-
diction that allows exemptions by special au-
thority, a key element in BC’s Reference Drug
Program (Lindsey and West 1999: 13). This means
that a physician can apply for an exemption such
that the patient does not have to pay for the re-
stricted drug.
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Interestingly, the previous introduc-
tion of a co-payment in New Zea-
land, in 1989, appears to have saved
far more money in its first year than
reference pricing did in its first year,
1994 (table 2). However, it should be
noted that pharmaceutical subsidies
declined gently from 1989 to 1993
and jumped up with a shock between
1993 and 1994, the last year before
reference pricing was introduced
(Scott 1996: 97).

Reference Pricing in BC: The Reference Drug Program

Even as late as 2001, prescription drug costs
amounted to only 8.5 percent of all govern-

ment health expenditures in Canada (CIHI, 2002a:
45). Nevertheless, provincial drug benefit plans
have been under a lot of budgetary pressure. Gov-
ernments in Canada are unlikely to want to spend
health care dollars on prescription drugs. Money
spent on prescription drugs primarily goes to
multinational corporations whose shareholders
generally live outside Canada. There is no satis-
factory way for these shareholders to reward Ca-
nadian politicians for treating their companies
generously. On the other hand, domestic interest
groups have the credible threat of strikes to sup-
port their claims for more money from health care
budgets. Hospital workers’ unions, for example,
make great efforts to stop any attempts to reform
Canada’s health care system from a government
monopoly to a patient-focused one. Workers such
as painters and payroll clerks in Vancouver’s
main hospital received in 2001 wage premiums
over 30 percent higher than their unionized broth-
ers and sisters in the city’s hotels (Esmail, 2002b).

Nevertheless, because several provinces want
pharmaceutical inward investment, they are un-

likely to implement reference pricing, which is
poison to the research-based drug industry
(Willison, 2002: 52). As one supporter of reference
pricing notes, brand name drug makers continu-
ously skirmish with provincial drug plans over
reimbursement, but reference pricing provoked a
“war” between the government and the drug
makers in BC (Cassels, 2002: 6). Indeed, the Phar-
maceutical Manufacturers Alliance of Canada
(since re-named Rx&D, Canada’s Research-Based
Pharmaceutical Companies) unsuccessfully sued
the BC government on the basis that the Refer-
ence Drug Program violated its members’ intel-
lectual property rights. This carried no truck with
the BC government, which was not one that cared
about investment by the industry. Because there
was little commercially funded pharmaceutical
research and development (R&D) in British Co-
lumbia, the government had nothing to lose, on
that front, by implementing reference pricing
(Maclure et al., 2001: 43).

BC Pharmacare was certainly not in any kind of
financial crisis in 1995, when reference pricing
was introduced. Indeed, from 1985 to 1995, per
capita costs for BC Pharmacare grew much
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Table 2: Estimated Effect on Annual, Real,

Per Capita, Age-adjusted Pharmaceutical

Subsidies in New Zealand of Two Policies

Year imposed After 1 year Reduction

Co-payment NZ $170.95 NZ $149.79 12%

Reference Pricing NZ $163.50 NZ $162.33 1%

Source: Scott, 1996: 97. Subsidy adjusted for the percent of the population that is
over 60 years old. Deflated by Consumer Price Index to 1995. Co-payment: March
1989 to March 1990. Reference pricing: June 1994 to June 1995.



slower than they did in public drug benefit pro-
grams in the rest of Canada (table 6). However,
the bigger picture of overall government spend-
ing was grim.

Before 1995, total provincial government spend-
ing in British Columbia was lower than the Cana-
dian average, as a share of GDP. In 1995,
government spending in BC became more than
the Canadian average, and settled at about 23 per-
cent of GDP for the rest of the decade. The na-
tional average dropped to about 20 percent
(Clemens and Emes, 2001: 32).

Before 1995, BC (and other provinces) had al-
ready implemented policies of generic drug sub-
stitution. This encourages the substitution of a
less expensive generic drug for a more expensive
brand-name drug, after patents on the branded
drug have expired. Importantly, the active, thera-
peutic ingredient in a generic drug has the same
chemical composition as its brand-name competi-
tor. The substitution is encouraged by fully re-
imbursing the costs of the generic drug, but not
the difference between the brand-name price
and the generic price. If the patient demands the
brand-name product, she pays the difference
herself.3

In October 1995, British Columbia’s Pharmacare
program went one step further: the Reference
Drug Plan (RDP). This is the substitution of
cheaper drugs with the same therapeutic goals
but an unrelated chemical composition to the
“reference” drug in a so-called “therapeutic
class.” BC Pharmacare’s Reference Drug Program
covers five therapeutic classes:

• nitrates (for angina);

• ACE inhibitors (for heart-related conditions);

• some calcium channel blockers (also for
heart-related conditions);

• histamine-2 receptor antagonists (H2RAs,
used to treat certain stomach-related com-
plaints, such as heartburn), a class closely re-
lated to proton pump inhibitors (PPIs), which
were subjected to special authority at the
same time; and

• non-steroidal anti-inflammatory drugs
(NSAIDs), for arthritis.

Pharmacare’s managers stated that they were
strongly influenced by research published in 1993
that showed that one third of Pharmacare’s cost
increase was due to new (that is, patented) drugs
or price increases of old drugs, rather than an ag-
ing population (Maclure et al., 2001: 44). The RDP
would encourage patients to use older drugs. Al-
though other provinces were trying to contain
costs by increasing co-payments, Pharmacare’s
managers were also influenced by research that
indicated that even small co-payments caused
some people to not fill prescriptions. Therefore,
they wanted to fully subsidize at least one drug
per class (Maclure et al., 2001: 45).

However, although these drugs comprise a very
expensive share of Pharmacare’s budget, they are
not drugs that are beyond the financial grasp of
the ordinary British Columbian. For example,
omeprazole (Losec®), although many times more
expensive than other H2RAs, would cost a pa-
tient about $2.57 a day at full cost (table 3).
Celecoxib (Celebrex®) and rofecoxib (Vioxx®),
two relatively new painkillers, cost about the
same. However, because they are many times
more expensive than other painkillers, they have
a large effect on Pharmacare’s budget for
NSAIDs.

BC Pharmacare’s managers refer to closed formu-
laries (lists of drugs used) in hospitals in support
of reference pricing (Maclure et al., 2001: 46).
However, there is a difference between a closed
formulary and reference pricing. BC’s hospitals
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excluded restricted ACE inhibitors from their for-
mularies after the RDP, which explained why
hospitalized patients were more likely to switch
to reference ACE inhibitors if they had previously
been on ACE inhibitors that became restricted
(Schneeweiss et al., 2002a: 827). However, hos-
pitals in BC do not compete against each other;
so face similar incentives as Pharmacare man-
agers do.4

Hospitals in the US, which generally operate in
quasi-competitive markets, sometimes employ
therapeutic interchange (which has the same ef-
fect as reference pricing) for some classes of
drugs.5 A recent survey of 429 American hospi-
tals, teaching and non-teaching, non-profit and
for-profit, found that few used therapeutic inter-
change for the classes referenced in BC
Pharmacare (table 4). Only therapeutic substitu-
tion of H2RAs was generally popular; substitu-
tion in other classes was rare. In any case,
hospitals are different than the community in that
patients are continuously monitored, reducing
the effects of adverse reactions to inappropriate
substitutions. We would expect programs for
outpatients, such as BC Pharmacare, to be even
more wary of negative consequences of inappro-
priate substitution than hospitals are.

Pharmacare’s managers also supposed that refer-
ence pricing would cause manufacturers to drop
prices of premium drugs (Maclure et al., 2001: 46).
It is not clear why Pharmacare’s managers should
have cared whether the manufacturers of higher
priced drugs in the referenced classes reduced
their prices. If they believed the more expensive
drugs had no more value than the less expensive
ones, it should not have mattered to them
whether manufacturers stopped supplying them
altogether.

However, Pharmacare’s justification for reference
pricing is internally contradictory. The program’s

managers have written that it is based on the
principle that: “If there is no evidence that a
higher price buys better effectiveness or fewer
toxicities, then the extra cost should not be cov-
ered…” but wrote on the same page: “A key fea-
ture of RDP in British Columbia is its flexibility to
allow full funding of non-reference drugs if a
physician reports that the patient has a specific
clinical need…” implying a belief that the drugs
in question are not therapeutically equivalent
(Maclure et al., 2001: 39).

All NSAIDs and nitrates “were judged equivalent
in therapeutic effect, differing mainly in their ad-
verse effect profiles” (Maclure et al., 2001: 51).
Surely different adverse events are significant to
the effect of the therapy! As well, the RDP did not
cover children, because of “the potential risk of a
story in the news media of a child coincidentally
suffering an adverse event shortly after switching
medicines because of the policy” (Maclure et al.,
2001: 57).

Decisions about relative effects were not always
obvious. Pharmacare’s judgment differed in at
least two cases from that of the Therapeutics Ini-
tiative, a government-appointed body founded in
1994 at the University of British Columbia’s De-
partment of Pharmacology and Therapeutics. In
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Table 3: Cost of First 30 Omeprazole

(Losec®) Tablets for a Senior Citizen

in 2001, Annual Income $20,000

BC AB ON

Drug Cost $70.62 $70.62 $72.60

Dispensing Fee $6.54 $9.25 $8.71

Total Cost $77.16 $79.87 $81.31

Pharmacare Pays $70.62 $54.87 $0

Patient Pays $6.54 $25.00 $81.31

Source: BC Ministry of Health Services, 2001: 39.



one, the Therapeutic Initia-
tive found no evidence of
comparative advantage for
a new drug, but Pharmacare
fully subsidized it neverthe-
less. In the second,
Pharmacare declined to
cover a drug that the TI con-
cluded had some advantage (Maclure and
Potashnik, 1997: 142).

Pharmacare’s managers decided to permit rapid
individual exemptions, facilitated by PharmaNet,
the newly launched computer network installed
in all pharmacies in the province. For example,
Pharmacare automatically exempted asthmatics
and diabetics from restrictions for CCBs and ACE
inhibitors. The RDP started only two weeks after
PharmaNet was fully functional. Some patients
were already exempted before the RDP was even
implemented (Maclure et al., 2001: 47). Because
Pharmacare is a universal program, PharmaNet
records all prescriptions, taking the information
as government property. These two programs re-
inforce each other: the invasion of patients’ pri-
vacy by the state reinforces the state’s desire to
choose medicines for patients.

Interested professionals immediately damned
the program. The BC Pharmacy Association,
which represents pharmacists in the province,
has continuously opposed the RDP from the be-
ginning (BC Pharmacy Association, 2002). Doc-
tors resisted it because they thought it limited
their prescribing autonomy, and the Canadian
Cardiovascular Society also formally opposed it
(Maclure et al., 2001: 50, 54).

Even under RDP, the amount a patient paid for a
subsidized drug had nothing to do with its value.
Until 2002, a senior paid only the dispensing fee
(the professional fee earned by pharmacists for
each prescription) towards his annual deductible

of $200, rather than a share of the medicine’s cost.
Table 3 shows how much a senior with an annual
income of $20,000 would have paid for his first
month’s prescription of omeprazole (Losec®) in
three provinces in 2001, assuming he received
special authority from Pharmacare.

The BC Pharmacy Association notes that the
co-payment based on the dispensing fee, which is
usually a small part of the total prescription cost,
caused patients to fill a smaller number of pre-
scriptions for a larger quantity of medicine per
prescription. This made wastage a problem (and
reduced pharmacists’ incomes) (BC Pharmacy
Association, 2001: 26-27).

Questions about the effectiveness of the RDP
have dogged it to the present. In November 2001,
British Columbia’s Minister of Health Planning
established the Reference Drug Review Panel, a
committee whose goal was to recommend alter-
natives to reference-based pricing in Pharmacare.

Because the RDP failed to control Pharmacare’s
costs since implementation, the Health Minister
has resorted to more traditional measures to do
so. The government has recently removed a num-
ber of drugs from the formulary altogether, and
increased charges to patients. As of 2002, most se-
niors pay up to $25 towards the drug’s costs and
dispensing fee, up to an annual deductible of
$275. Of course, this trivial increase in cost, about
20 cents a day, caused a commotion because se-
niors who filled many prescriptions concurrently
were asked to pay almost the whole amount at
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Table 4: Proportion of US Hospitals Using Therapeutic

Interchange for Various Medications by Hospital, 1999

H2RAs ACE Inhibitors NSAIDs Calcium Channel
Blockers

Nitrates &
Nitrites

91% 27% 22% 20% 11%

n = 429. Source: Adapted from Schachtner et al., 2002: 531.



once. Early reports indicate that this has also
shifted costs from taxpayers to patients, with a re-
duction in prescriptions of less than 1 percent
(Barrett, 2002; Lee and Nuttall-Smith, 2002;
McInnes et al., 2002; McMartin, 2002). Further-

more, the provincial government announced that
it would impose a means test for Pharmacare ben-
efits starting in 2003.

Financial Consequences of the Reference Drug Program
(Camouflaged Cost Sharing)

Savings from the RDP

The financial results of the RDP have always
been a bit of a mystery, and remain so.

Going back to the beginning of the program, an
independent consultant estimated savings of $20
million for 1996, while Pharmacare’s own esti-
mate was $25 million. The difference depended
on a number of factors, including inflation and
population growth (Auditor General of BC,
1998). It is difficult to see how Pharmacare’s man-
agers would have been able to estimate the fig-
ure, given that PharmaNet was not adequately
set up to capture the required information. For
example, the exemption identifier for nitrates
was not introduced to the claims data until one
year after nitrates had been reference priced, ren-
dering it useless for analysis (Grootendorst et al.,
2001b: 21).

More recently, Pharmacare’s managers estimate
that RDP saved $44 million per year (Maclure et
al., 2001: 57, 62). On its own, the figure is difficult
to interpret, because $44 million in 1995 was
much more that it was in 2001. Specifically,
Pharmacare claims annualized savings of $5 mil-
lion for ACE inhibitors and $9 million for CCBs
(Maclure et al., 2001: 55). For H2RAs and PPIs,
Pharmacare’s managers anticipated savings of
$12 million per year, starting in 1996 (Maclure et
al., 2001: 51). External research does not support
these claims.

“Savings” are the difference between the actual
costs experienced by the RDP, and what costs
would have been without the policy. The latter is
somewhat subjective, depending on how the re-
searcher estimates the previous trend would have
continued. Schneeweiss et al. claim savings of $6.7
million in the first year of RDP for ACE inhibitors,
whereas Grootendorst et al. claim $1.2 million per
year in the first two years, a huge difference
(Anis, 2002: 127). Furthermore, Grootendorst et al.
claim savings for all three cardiovascular classes
of $7.7 million in 1997, and about $24 million total
from October 1995 to May 1999 (2001a: 3).

There are also potential conflicts of interest in the
research conducted by Dr. Schneeweiss’ team, in
that two of the six authors of both published arti-
cles were employees of the BC Pharmacare pro-
gram. Indeed, one of them, Dr. Maclure, was the
lead author of the Pharmacare managers’ de-
tailed defence of the RDP (Schneeweiss et al.,
2002a, 2021b; Maclure et al., 2001). Although this
does not imply that the research is not objective, it
does reveal a double standard. When the Cana-
dian Cardiovascular Society condemned the RDP
in 1997, some researchers challenged the Society’s
background document because its authors
worked in the research-based pharmaceutical in-
dustry (Holbrook et al., 1997).

Recent research indicates that the annualized sav-
ings for H2RAs and PPIs from January 1996
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through May 1999 were between $7.3 million and
$8.7 million (Marshall et al., 2002: 1659). There is
no published independent estimate of financial
consequences for NSAIDs, but two civil servants
stated savings of $5 million, presumably during
the first year (Maclure and Potashnik, 1997: 142).

Pharmacare’s costs

Other, publicly available financial figures for
pharmaceutical expenditures give a different pic-
ture of BC Pharmacare’s performance before and
after implementation of the RDP, and compared
to the rest of Canada. Before the Reference Drug
Program, public provincial pharmaceutical ex-
penditures were increasing at a slower rate in BC
than the rest of Canada. In the 10 years through
1995, the compound annual growth rate for the
rest of Canada was 12 percent, versus only 10 per-
cent for British Columbia. However, in the five
years since 1995, this has reversed: 9 percent for
the rest of Canada versus 12 percent for BC. From
1995 through 2001, BC Pharmacare’s total growth
in costs was 103 percent versus 65 percent for pro-
vincial and territorial plans in the rest of Canada
(table 5).

Per capita figures tell the same story as aggregate
figures do (table 6). In the 10 years through 1995,
BC Pharmacare’s costs per capita increased by 7
percent annually, versus 10 percent for provincial
and territorial plans in the rest of the country.
However, in the five years since the imposition of
the Reference Drug Plan, BC Pharmacare’s cost
per capita has increased by 11 percent annual-
ized, versus 8 percent annualized for the rest of
Canada. The total increase has been 30 percent
more than in the rest of Canada.6

A previous article by this author noted that Brit-
ish Columbians’ total consumption of prescrip-
tion drugs had decreased relative to other

Canadians’ over the period 1995 to 2000, making
BC Pharmacare’s failure to contain costs even
more remarkable. This was reflected in the fact
that British Columbians’ private payment for pre-
scriptions had increased slower than had other
Canadians’. Because British Columbians had re-
strained their increasing use of prescription
drugs compared with their countrymen, one
would expect BC Pharmacare’s costs to have
shrunk relative to other provincial and territorial
benefit plans, not to have outpaced them (Gra-
ham, 2001a).

That article drew criticism from Alan Cassels, an-
other policy analyst who has analyzed BC
Pharmacare’s RDP. Referring to Quebec’s policy
of increasing co-payments, Mr. Cassels argued
that other provinces’ drug benefit plans had sim-
ply shifted costs to individuals. This is what
caused their public plans to grow slower, and pri-
vate expenditures to grow faster, than British Co-
lumbia’s after 1995 (Cassels, 2002: 11). Marcy
Cohen, Chair of the Canadian Centre for Policy
Alternatives’ office in BC, noted that BC’s overall
prescription spending, both public and private,
was significantly less than in other provinces
(CCPA, 2001). Mr. Cassels and Ms. Cohen both
implied that the RDP had a beneficial crowding
out effect: that BC Pharmacare did such a good
job choosing drugs for people, relative to other
provinces, that British Columbians were able to
withdraw from the rat-race of spending ever-in-
creasing amounts of their own money on new, in-
effective, medicines. The argument was
plausible, given the information available at the
time. However, new information requires that it
be rejected.

In the 2002 edition of its analysis of prescription
drug expenditures, the Canadian Institute of
Health Information revised previous years’ data
(CIHI, 2001; 2002a). The effect was to significantly
change the reported rate of private spending
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growth in BC, such that the province did in fact
have higher private expenditure growth than the
rest of Canada after 1995, a clear change from the
trend before 1995, when BC’s rate of private ex-
penditure growth was slightly slower that the
rest of Canada’s (tables 5, 6). Per capita, private
spending in BC grew by 63 percent in the six
years after 1995: 18 percent more than in the rest
of Canada.

When this is added to the disproportionate
growth in BC Pharmacare since the introduction
of reference pricing, total per capita prescription
drug spending increased by 73 percent in BC, as
opposed to 58 percent in the other provinces and
territories. Relatively speaking, that’s a 25 percent
faster rate of growth. Although BC still does have
lower per capita drug costs than the rest of the
country, the gap is closing fast.
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Table 5: Public Provincial/Territorial and Private Prescription Drug Expenditures:

BC versus the Rest of Canada, 1985-2001 (millions, current $)

Year Public Provincial/Territorial Private Total

BC Rest of
Canada

BC Rest of
Canada

BC Rest of
Canada

1985 $129 $911 $121 $1,327 $259 $2,299

1995 (RDP introduced October) $329 $2,720 $354 $3,680 $714 $6,582

10 year Annualized Growth
(Total)

10%
(156%)

12%
(200%)

11%
(192%)

11%
(177%)

11%
(176%)

11%
(186%)

2001f $667 $4,496 $622 $5,627 $1,338 $10,965

6 year Annualized Growth
(Total)

12%
(103%)

9%
(65%)

10%
(76%)

7%
(53%)

11%
(87%)

9%
(67%)

f = forecast
Note: “Total” includes Quebec’s premium-financed drug insurance fund, workers’ compensation board, and federal programs not in-
cluded under “Public Provincial/Territorial” or “Private.”
Source: CIHI (2002a: 44, 92)

Table 6: Per Capita Public Provincial/Territorial and Private Prescription Drug

Expenditures: BC vs. Rest of Canada, 1985-2001 (current $)

Year Public Provincial/Territorial Private Total

BC Rest of
Canada

BC Rest of
Canada

BC Rest of
Canada

1985 $43 $40 $41 $58 $87 $101

1995 (RDP introduced October) $87 $106 $93 $144 $189 $257

10 year Annualized Growth
(Total)

7%
(101%)

10%
(167%)

9%
(129%)

10%
(148%)

8%
(117%)

10%
(156%)

2001f $163 $167 $152 $209 $327 $406

6 year Annualized Growth
(Total)

11%
(87%)

8%
(57%)

8%
(63%)

6%
(45%)

10%
(73%)

8%
(58%)

f = forecast
Note: “Total” includes Quebec’s premium-financed drug insurance fund, workers’ compensation board, and federal programs not in-
cluded under “Public Provincial/Territorial” or “Private.”
Source: CIHI (2002a: 46, 94)



Nor is it likely that BC’s higher rate of spending
increase since the launch of the RDP was caused
by a rapid increase in the proportion of seniors in
the province. BC has had a greater share of se-
niors than other provinces for many years, and,
for both BC and the rest of Canada, the propor-
tion of seniors went up less than one percent be-
tween the 1996 and 2001 censuses (Statistics
Canada, 2002). Nor does it look like BC’s high rate
of expenditure on prescriptions has reduced costs
in other areas of health spending. For 1999/2000,
BC’s government health spending per capita was
second only to Manitoba’s of all provinces and
territories (CIHI, 2002b: 15).

Nor is it clear how money supposedly saved
through reference pricing was invested in inno-
vative new drugs that were launched since the
implementation of the program. An analysis of
the average subsidized prescription use in 1999
for a BC senior citizen shows that over one third
of the costs were for drugs listed on the formulary
between 1990 and 1993, just before the Reference
Drug Program began (table 7). So, four years after
the program’s start, costs had still not been wres-
tled to the ground, and drugs launched in 1993
and prior comprised 72 percent of expenditures.

So, BC has not only failed to contain public
spending on drugs, it has somehow also shifted
costs to individuals more than other provinces
have, for an apparent net loss. If Pharmacare did
save money on the classes subject to the RDP, it
did not prevent things from going wrong in the
program as a whole.

Nitrates

As noted above, one of the goals of the RDP was
to get manufacturers of restricted drugs to reduce
their prices. Actually, nitrates were the only class
that experienced a significant price reduction.

The team of researchers who studied the effect of
the RDP on nitrates concluded that Pharmacare
expenditures on this class over three years was
$14.9 million less than they would have been in
the absence of the RDP (Grootendorst et al.,
2001c). However, much of these savings were
caused by the entry of a new competitor into the
market, an event independent of the RDP (Gra-
ham, 2002a).

Pharmacare imposed the RDP for nitrates in Oc-
tober and November 1995. The previously fully
subsidized drugs in the class included isosorbide
dinitrate, isosorbide mononitrate, penta-
erythritol, and nitroglycerin. Under the RDP, the
province continued to fully subsidize two refer-
ence drugs: isosorbide dinitrate tablets and nitro-
glycerin ointment. Henceforward, Pharmacare
reimbursed the more expensive isosorbide
mononitrate, sustained release isosorbide
dinitrate, and pentaerythritol only at the lower
price of isosorbide dinitrate, and reimbursed sus-
tained release nitroglycerin tablets and nitroglyc-
erin patches only to the price of the less expensive
nitroglycerin ointment.

There was an almost immediate change in pre-
scribing towards the less expensive reference
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Table 7: Annual Cost of Drugs per Senior Citizen Covered by Pharmacare in 1999

Vintage Pre 1986 1986-89 1990-93 1994-97 Post 1997 Total

Cost $107.50 $71.70 $165.50 $125.70 $8.30 $478.6

Percent of Total 22% 15% 35% 26% 2% 100%

Note: “Vintage” is year Pharmacare listed drug.
Source: Morgan, 2001: 1508; author’s calculations.



drugs, as table 8 shows. Isosorbide dinitrate and
nitroglycerin paste were not very popular before
the RDP, comprising only 8 percent of prescrip-
tions for subsidized nitrates. They quickly cap-
tured 38 percent of prescriptions. The primary
winner was nitroglycerin ointment, for which
prescriptions went up over 10 times, versus
isosorbide dinitrate for which volume only qua-
drupled (Grootendoorst et al., 2001c: e-Table 1).
From the two reference drugs, doctors and pa-
tients clearly and significantly preferred the drug
that was put on the skin rather than the one that
was swallowed. All the restricted drugs lost sig-
nificant volume. (Pharmacare exempted sub-lin-
gual nitroglycerin from the RDP because it is
used for acute, not chronic, angina.) Sixteen per-
cent of nitrate users received exemptions
(Grootendorst et al., 2001a: 12).

However, between January and March 1996, the
market changed. As Grootendorst et al. note,
manufacturers of nitroglycerin patches reduced
their prices significantly. The mean price per
daily dose of the patch dropped from 83 cents to
36 cents (Grootendorst et al., 2001c: 1015). Because
of the lower price, Pharmacare started to fully
subsidize them again. Since doctors and patients
had already demonstrated a preference for the
ointment over isosorbide
dinitrate tablets, it is not surpris-
ing that patches (being more con-
venient than ointment) quickly
regained market share once
Pharmacare began fully subsi-
dizing them again. Patches cap-
tured 41 percent of prescriptions
in the period of January 1996
through May 1999. Although
this was an increase from 31 per-
cent of prescriptions before the
RDP, Pharmacare’s spending on
patches actually shrank by one
third (Grootendorst et al., 2001c:

1016). The price reduction for the patches clearly
drove the savings identified by Grootendorst et al.
Pharmacare’s managers suspect that reference
pricing motivated the lower price of the new
product (Maclure et al., 2001: 53). In fact, it was a
coincidence.

The RDP initially destroyed the market share of
all restricted nitrates, but only the manufacturers
of nitroglycerin patches eventually reduced
prices. This happened because Health Canada
granted approval to 3M Pharmaceuticals in Au-
gust 1995 to sell its new nitroglycerin patch,
Minitran®, in Canada. 3M Pharmaceuticals
launched its patch at a low price all over the coun-
try. Other manufacturers were forced to match
3M’s price or lose market share everywhere, in
both public and privately financed markets. In
January 1996, when BC Pharmacare listed
Minitran®, 3M priced them between 57 cents and
97 cents, depending on the dose. List prices for
other patches were between $1.02 and $1.42, but
came down quickly.

3M was a latecomer to the nitroglycerin market.
Exploiting its expertise in making sticky technol-
ogy, such as Scotch® tape and Post-It® notes, the
company launched Minitran® in the US in 1989.
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Table 8: Mean Monthly Number of Prescriptions

of Nitrates Dispensed to Senior Citizens

in British Columbia (% of Total)

Drug Baseline
(Apr 1994 to

Oct 1995)

Initial RDP of
nitrates (Nov
to Dec 1995)

Nitroglycerin
patch exempt ed

from RDP
(Jan 96 to
May 99)

Reference Drugs 8 38 10

Restricted Drugs 31 11 18

Nitroglycerin, patch 31 18 41

Nitroglycerin, sub-lingual 31 33 31

Total 100 100 100

Author’s calculations, adapted from Grootendorst et al., 2001c: 1013.



The nitroglycerin was contained directly in the
adhesive, rather than in a bulky reservoir or
pouch, making the patch more convenient and at-
tractive. One of the “trials” that 3M conducted
was at a fashion show in New York City, where
audience members were asked to guess which
models were wearing the patch and which were
not. As it was to do subsequently in Canada, 3M
launched Minitran® in the US at a discount to
competing patches (Perrin, 1989).

It is not remotely possible that 3M went to this ef-
fort in anticipation of a pharmaceutical cost-con-
tainment policy to be implemented in a distant
Canadian province 7 years later. It quite likely
that 3M’s goal was not simply to capture market
share and reduce other companies’ profitability
in the market for nitroglycerin patches, but to
send a credible signal to other drug makers about
the value of its sticky technology to their medi-
cines. In the company’s own words:

3M Pharmaceuticals drew on 3M’s
long-standing expertise in Scotch® Tape
and Post-it® Notes to create the innova-
tive “drug–in-adhesive” technology for
transdermal patches. 3M’s Minitran® (ni-
troglycerin) Transdermal Delivery Sys-
tem is the smallest and thinnest
transparent nitroglycerin patch. And to-
day, most transdermal patches, from hormone

replacement therapies to smoking cessation
products, include components from 3M. (3M
Pharmaceuticals, 2001; italics author’s)

Heightened competition in nitroglycerin patches
has positive implications for hospital budgets
too. Manufacturers of nitroglycerin patches sell at
heavily discounted prices to hospitals in order to
promote their patches for subsequent outpatient
use (Grootendorst et al., 2001b: 27).

This confounds any conclusion about the results
of reference pricing alone. Because 3M’s price re-
duction drove patients to nitroglycerin patches,
which they clearly preferred, the RDP itself,
which drove patients to the less preferable nitro-
glycerin ointment and isosorbide dinitrate, may
well have had negative consequences for their
health, had it continued undisturbed by 3M’s en-
trepreneurship.

Another important effect of the RDP was that
many seniors (or their insurers) , whom
Pharmacare did not exempt from payment, nev-
ertheless opted to pay for the more expensive, re-
stricted drugs. However, seniors with lower
incomes (who did not receive exemptions) were
more likely to proportionally reduce their use of
restricted cardiovascular drugs (by between 6
percent and 14 percent) after Pharmacare im-
posed RDP (Grootendorst et al., 2001a: 15, 125).
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Table 9: Mean Monthly Payment for Nitrates per 100,000 Seniors in BC, by Payer

Baseline,
Apr 1994 to

Oct 1995
(share of

total)

RDP for
nitrates,

Nov to Dec
1995 (share

of total)

Change
from

Baseline

Nitroglycerin
patch

exempted,
Jan to Dec

1996 (share
of total)

Change
from

Baseline

RDP for cal-
cium channel
blockers, Jan
1997 to May
1999 (share

of total)

Change
from

Baseline

Pharmacare $138,696 $44,625 -68% $69,772 -50% $69,699 -50%

Private $789 $19,776 2406% $6,576 773% $3,863 390%

Total $139,485 $64,401 -54% $76,348 -45% $73,562 -47%

% of Baseline 100% 46% 55% 53%

Source: Grootendorst et al., 2001c: 1016, 1018.



Private payment for nitrates went up over 24
times in the period between the implementation
of RDP and the price reduction for nitroglycerin
patches caused by 3M’s new product (table 9). We
cannot say whether this would have persisted
without the reduction in the price of nitroglycerin
patches. Because this period lasted only two
months, it may be that some seniors were initially
ignorant of the policy when refilling their pre-
scriptions, and would have asked for special ex-
emption or a reference drug when they received
their next prescription (Grootendorst et al., 2001c:
1017). On the other hand, this short period might
also under report the long-term private spending
in the face of reference pricing, because patients
stockpiled free prescriptions before Pharmacare
imposed the RDP (Grootendorst et al., 2001b: 34):
However, even after the prices of nitroglycerin
patches dropped, confounding the whole experi-
ment, private expenditures in 1996 stayed at over
7 times what they were during the baseline pe-
riod. In 1997, they dropped to about 4 times what
they were during the baseline period, but this is
associated with an increase in use of a drug not
subject to the RDP.

There was a decrease in use of nitrates in general
after the introduction of the RDP. Table 10 shows
an index of mean monthly defined daily doses of
nitrates as well as CCBs and beta blockers (which

can substitute for nitrates), around the time
Pharmacare imposed the RDP.

Grootendorst et al. attribute little significance to
the reduced use of nitrates and increased use of
beta blockers (2001c: 1016). They cite evidence
that the use of beta blockers was increasing in
other jurisdictions as well, perhaps implying an
unexplained change in clinical practice (2001c:
1017). However, it cannot be dismissed that some
patients may have switched to free beta blockers
because the RDP imposed costs on their restricted
nitrates. Indeed, Grootendorst et al.’s estimate of
the savings for nitrates depends on the fact that
expenditures on beta blockers did not increase
significantly over the period (2001c: 1016).

There is only one way that spending on beta
blockers could have remained stable as volumes
dispensed increased significantly: a price reduc-
tion. During the baseline period, April 1994
through October 1995, Pharmacare’s mean
monthly reimbursement for beta blockers was 76
cents per defined daily dose, falling to 65 cents
during January 1997 through May 1999, a drop of
14 percent. In this case, the costs were not shifted
to individuals. Beta blockers were not reference
priced, so the cause of this reduction in price
must have been competitive forces outside
Pharmacare.
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Table 10: Index of Mean Monthly Defined Daily Doses Dispensed of

Three Cardiovascular Drug Classes in BC

Baseline,
Apr 1994 to

Oct 1995

RDP for
nitrates,

Nov 1995 to
Jan 1996

Change
from

Baseline

Nitroglycerin
patch

exempted,
Feb to Dec

1996

Change
from

Baseline

RDP for
CCBs, Jan

1997 to May
1999

Change
from

Baseline

Nitrates 20 16 -23% 17 -14% 17 -14%

CCBs 53 57 1% 57 -1% 63 16%

Beta Blockers 26 28 5% 29 9% 32 21%

Total 100 100 103 113

Source: Grootendorst et al., 2001b: 47, author’s calculations.



ACE inhibitors

Pharmacare introduced the RDP for ACE inhibi-
tors in January 1997. The RDP for ACE inhibitors
contained an inappropriate incentive from the be-
ginning: Pharmacare limited reimbursement to
$27 per month, rather than a price per pill. This
meant that expenditures for patients who used
low volumes of the restricted drugs were under
the reference price. For example, 46 percent of the
users of enalapril (Vasotec®), a restricted ACE in-
hibitor, had monthly drug costs below the limit,
so the cost sharing was irrelevant to them
(Grootendorst et al., 2001a: 12; 2001b: 2).

In two published articles, Schneeweiss et al. dem-
onstrated that the majority of seniors on restricted
ACE inhibitors who were exposed to the policy
paid the difference rather than switching to a ref-
erence ACE inhibitor when Pharmacare imposed
the RDP (Schneeweiss et al., 2002a; 2002b).
Looking at all BC seniors who had been using an

ACE inhibitor before the RDP, they found that
only 18 percent of those on restricted ACE inhibi-
tors switched when the RDP enveloped this class
in January 1997 (table 11).

Fully 75 percent of seniors on restricted ACE in-
hibitors stayed on their drugs. Most interest-
ingly, the number of patients who paid the
difference was far greater than the number that
Pharmacare exempted. The authors estimate
savings of $6.7 million, but this is only to
Pharmacare, and does not include the amount
that patients or their private insurers paid
(Schneeweiss et al., 2002b: 741).

Examining approximately the same period,
Grootendorst et al. showed that private payment
more than tripled after the RDP for ACE inhibi-
tors. Even when adjusted

for the secular, upward trend in spending on ACE
inhibitors, the amount of private payment is over
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Table 11: Patterns of Drug Use After Reference Pricing for Seniors

Using Restricted ACE Inhibitors in BC, January 1997

Paid the
Difference

Exempted Switched to
Reference

Switched Class Stopped
Therapy

Patients 19,083 12,446 7,517 1,654 1,093

Proportion 46% 30% 18% 4% 3%

Source: Schneeweiss et al., 2002b: 742.

Table 12: Mean Monthly Payment for ACE Inhibitors

per 100,000 Seniors in BC, by Payer

Baseline,
Oct 1995 to Sep 96

(share of total)

Post RDP for
ACEIs, Apr 1997

to Mar 98
(share of total)

Change
from

Baseline

Normalized to
Baseline

Change
from

Baseline

Pharmacare $343,470 $390,964 14% $331,235 -4%

Private $4,775 $20,077 320% $17,010 256%

Total $348,245 $411,041 14% $348,245 0%

% of Baseline 100% 118% 100%

Source: Grootendorst et al., 2001b: 61-62; author’s calculations.



two and a half times what it was previous to the
program (table 12).

Dihydropyridine Calcium Channel
Blockers

Grootendorst et al.’s investigation of calcium
channel blockers tells virtually the same story as
for ACE inhibitors: savings through significant
shifting of costs to patients. The amount of pri-
vate payments tripled, although the amount of
mean monthly defined daily doses went down by
17 percent, a greater decline than the trend before
the RDP predicted (Grootendorst et al., 2001b: 38).
When adjusted for the reduced mean monthly
spending on CCBs overall, the increase in private
payment is over two and a half times the amount
before the RDP (table 13).

Histamine-2 receptor
antagonists and proton pump
inhibitors

Marshall et al. found that private expenditure on
H2RAs spiked up to 16 percent of costs, from al-
most zero before the RDP (2002). Interestingly,
spending on H2RAs was dropping before the im-
plementation of RDP, in favour of omeprazole
(Losec®), the first PPI. From monthly expendi-
tures on H2RAs of about $2 per senior beneficiary

in the beginning of 1993, Pharmacare
expenditures had already dropped to just over $1
in September 1995 (Marshall et al., 2002: 1659).
The RDP for H2RAs, and requirement for special
authority for PPIs started in October 1995.

Although costs dropped drastically after refer-
ence pricing was implemented, the RDP also ap-
pears to have broken the downward trend, and
monthly costs for H2RAs “flat-lined” after the
program’s start. If the previous, downward trend
had continued, monthly costs would have inter-
sected with the flat, post-RDP trend in the first
half of 1999. So, the savings of $7.3 million to $8.7
million identified by Marshall et al. may have
been the total savings possible from the RDP for
H2RAs for all time, not just one period. Of course,
the farther out we extrapolate the two trends, the
less legitimate they are, but the relative trends im-
ply that, by the end of 1999, the costs under RDP
were higher than they would have been under the
previous policy. The authors do not discuss
changes in clinical practice that might have
caused the change in trend (Marshall et al., 2002:
1659).

In no cases do any of the articles cited above esti-
mate costs to the health care system of increased
adverse events, reflected in visits to emergency
rooms or hospitalization.
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Table 13: Mean Monthly Payment for CCBs per 100,000 Seniors in BC, by Payer

Baseline,
Oct 1995 to

Sep ’96
(share of total)

Post RDP
for CCBs, Apr 1997

to Mar ’98
(share of total)

Change
from

Baseline

Normalized
to Baseline

Change
from

Baseline

Pharmacare $468,227 $378,711 -19% $454,643 -3%

Private $5,340 $15,763 195% $18,924 254%

Total $473,567 $394,474 -17% $473,567 0%

% of Baseline 100% 83% 100%

Source: Grootendorst et al., 2001b: 61-62; author’s calculations.



Health Consequences of the Reference Drug Program

As noted above, Pharmacare’s managers
made great efforts to minimize any nega-

tive consequences to patients’ health of the RDP,
despite their rhetoric that all drugs in a therapeu-
tic class have the same effect. Nevertheless, Wil-
liam Macarthur, MD, former Chief Coroner of BC,
and a Senior Fellow of The Fraser Institute when
the province launched the RDP, collected a host of
damning anecdotes from doctors in the province
about the consequences to patients’ health of the
Reference Drug Program, which was published
independently of the Institute (McArthur, 2001).
The anecdotes make depressing reading, but are
no substitute for systemic measurements of the ef-
fect of the RDP on patients’ health. Researchers
have recently produced those measurements for
the three cardiovascular classes.

Grootendorst et al.’s article in the Canadian Medi-
cal Association Journal concludes: “The effects of
this policy on patient health, associated health
care costs, and administrative costs remain to be
investigated” (Grootendorst et al., 2001c: 1011).
However, in their publicly available report to
their project’s funder, the Health Transition
Fund, a number of adverse events are reported.

Grootendorst et al.’s conclusions about health
outcomes are ambiguous, and they express some
dissatisfaction with their ability to determine the
effect of reference pricing on a number of indica-
tors of morbidity. Their final report states that
they found no evidence of an increase in rates of
mortality associated with cardiovascular or renal
disorder (Grootendorst et al., 2001a: 4, 14-15;
2001b: 28). However, their technical report notes
increased adverse events, including death:

• “In each drug group, those who were not dis-
pensed Restricted drugs post-RP had higher

death rates within the first 20 weeks post pol-
icy than the other groups” (Grootendorst et
al., 2001b: 80);

• Patients who had been using restricted ACE
inhibitors before reference pricing, but
stopped using ACE inhibitors altogether
(rather than switch to a reference drug) had a
very high hazard of mortality within the first
12 weeks after reference pricing
(Grootendorst et al., 2001b: 80). (It is not clear
why patients did this);

• After controlling for the baseline differences
in mortality for patients using restricted and
unrestricted ACE inhibitors, patients exposed
to the RDP (i.e., those taking ACE inhibitors
that were to become restricted under the
RDP) had a higher risk of death from cardio-
vascular disease than those not exposed, al-
though it was not significant at the 5 percent
level (Grootendorst et al., 2001b: 83);

• In the short run, exposure to reference pricing
for ACE inhibitors, and to a lesser degree, CCBs
likely increased the risk of admission to hospital
for surgery related to cardiovascular and other
diseases, and revascularization (such as coro-
nary artery bypass graft or angioplasty)
(Grootendorst et al., 2001a: 4; 2001b: 91);

• In the short run, there was also some evidence
of longer stays in hospital, and more visits to
physicians and emergency rooms, by patients
exposed to the RDP for nitrates (Grootendorst
et al., 2001b: 91);

• In the long run, exposure to reference pricing
increased the odds of admission to hospital
for revascularization by six or seven times for
nitrate users (Grootendorst et al., 2001a: 14;
2001b: 91).
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Grootendorst et al. mention these effects tenta-
tively, suspecting sample selection bias, and do
not estimate their costs. One of the challenges to
measuring differences in adverse events between
patients exposed to the RDP and those who were
not was that both groups had dramatic and unex-
plained increases in them. There were higher
probabilities of ER visits, hospital admissions,
revascularizations, cardiovascular disease diag-
nostic procedures, and prescriptions for
sublingual nitroglycerin (for acute angina) for all
patients taking the drugs, not just those exposed
to reference pricing, after the RDP started. As
well, there was a dramatic drop in physicians’
consultations, a result of the provincial Medical
Services Plan delisting a number of procedures in
the autumn of 1996 (Grootendorst et al., 2001b: 28,
97-120). Grootendorst et al. do not thoroughly dis-
cuss these confounders, but they are a remarkable
coincidence.

Schneeweiss et al., in their article on reference
pricing of ACE inhibitors, found little evidence of
adverse events. However, that doesn’t mean
there were not any adverse events, just that there
was not enough statistical power in their model to
dig them out. Schneeweiss et al. observed 37,362
seniors taking restricted drugs. Because only
5,353 switched, it was hard for them to stand out
from the crowd, statistically speaking, when they
suffered adverse events (2002a: 823).

In the first two months after the policy, the rate of
hospitalization for patients who switched to a ref-
erence ACE inhibitor from a restricted one in-
creased by 19 percent, even after correcting for
hospitalizations before the policy. However, this
increase is not considered statistically significant
at the 5 percent level, because the confidence in-
tervals are between -1 percent and 42 percent.
That means that the rate of hospitalization would
have to have increased more than 42 percent to
claim an increase in hospitalizations! In the lon-

ger term, the rate fell to 3 percent, but the authors
also note that some patients who switched to ref-
erence ACE inhibitors switched back to restricted
ones after a while (Schneeweiss et al., 2002a: 824;
2002b: 743).

As well, patients on ACE inhibitors had a
monthly mortality rate 20 percent higher than for
all other British Columbians before the RDP, with
a confidence interval of zero percent to 44 per-
cent. In 1997, the first year of the policy, the rate
appears to have been above 20 percent for all
months but two, and above 30 percent in six
months, but this is still within the confidence in-
terval (Schneeweiss et al., 2002a: 824-827). Unfor-
tunately, the authors did not report differences in
mortality for those who switched ACE inhibitors
versus those who did not, after the policy.

Even if these indications of adverse events turn
out not to be significant in subsequent analysis, it
does not mean that Pharmacare is right to suggest
that all ACE inhibitors are effectively the same.
Patients with a high chronic disease score, con-
gestive heart failure, or diabetes were more likely
to stay on the more expensive ACE inhibitors
(Schneeweiss et al., 2002b: 741).

Non-steroidal anti-inflammatory drugs

Although there is no published research on the ef-
fect of BC’s RDP on health outcomes for patients
taking NSAIDs, the current debate over drugs in
that class is indicative of the problem of handing
power over prescriptions to experts. Two recent
entrants into the class are celecoxib (Celebrex®)
and rofecoxib (Vioxx®), both restricted drugs in
BC’s RDP. These drugs, called COX-2 inhibitors,
are sometimes described colloquially as
“Super-Aspirins,” but recent research has gener-
ated a debate about their effect on the risk of
heart attacks (Dalen, 2002; Landers, 2002;
Wooltorton, 2002).
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This debate spilled into the popular press after
the Therapeutics Initiative gave a less than glow-
ing recommendation of them, stating that they
caused more adverse events than other, less ex-
pensive, NSAIDs (Therapeutics Initiative, 2001;
Vallis and Fayerman, 2002). This judgment im-
mediately drew a response from other experts
with different opinions. Dr. Milton Baker, Presi-
dent of the BC Society of Rheumatology, Dr. A.V.

Jovaisas, Associate Professor of Medicine at the
University of Ottawa, and Mr. Denis Morrice,
President of the Arthritis Society, immediately
had letters critical of the Therapeutics Initiative
published in the National Post newspaper, extol-
ling the efficacy and value of the COX-2 inhibitors
(Baker, 2002; Jovaisas, 2002; Morrice, 2002).

The Fallacy of Central Planning in the
Reference Drug Program

Writing in the journal of the BC Medical As-
sociation, a group of doctors and scien-

tists representing different specialties accused
Pharmacare of lacking transparency, selectively
using information for making decisions, and hav-
ing an inadequate process of appeal for reviewing
drugs (Bebb et al., 2001). We have already seen
that patients responded to the RDP by paying ex-
tra for restricted drugs, resisting Pharmacare’s
notion of “therapeutic equivalence.” However,
there is even clearer evidence that Pharmacare’s
claim that it is competent to judge the value of dif-
ferent drugs is inaccurate. In a number of cases,
dispensed volumes of restricted drugs actually
went up after Pharmacare imposed the RDP, rela-
tive to reference or exempt drugs.

Table 14 shows the change in mean monthly de-
fined daily doses of nitrates before RDP and after
one year of reference pricing. The two fastest grow-
ing nitrates by far were isosorbide mononitrate and
isosorbide mononitrate (sustained release), both of
which are restricted, and grew by multiples.
Their rate of growth was even greater than that of
nitroglycerin patches, which captured a large
share of the market after their prices were re-

duced. This growth happened against a back-
ground of reduced use of nitrates as a class.

This growth in dispensing of restricted drugs
might seem idiosyncratic, because the volumes
for those two drugs are still very low, but the
other two cardiovascular classes show similar ef-
fects. Table 15 shows the change in mean monthly
defined daily doses of ACE inhibitors before and
after the RDP. Although the two primary benefi-
ciaries of the program are reference drugs, one re-
stricted drug, cilazapril (Inhibace®) grew faster
than the market of all ACE inhibitors. As well, one
reference drug, captopril, lost significant volume.

Bourgault and colleagues reported that mid-
dle-aged and senior patients who were initially
prescribed captopril used health services more
than those prescribed lisinopril or enalapril, us-
ing data from the period 1991 to 1993 (Bourgault
et al., 1999; Bourgault and Suissa, 2000). It appears
that by the late 1990s, clinical practice had
changed and captopril was falling out of favour.
Even though it is available without restriction un-
der the RDP, doctors and patients are telling us
that captopril is a less satisfactory ACE inhibitor
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for many patients, and they prefer many of the re-
stricted drugs, especially cilazapril.

Table 16 tells a similar story for the CCBs. This
class includes a number of drugs that are exempt
from reference pricing. Nevertheless, the second
fastest growing drug in the class was amlodipine
(Norvasc®), a restricted drug the use of which
grew by 34 percent when the entire class grew by
only 7 percent. The use of another restricted drug,

sustained release nifedipine (Adalat®), also grew
faster than two exempt drugs, verapamil and
diltiazem.

What these dispensing figures explain is that the
central planners at Pharmacare are not nearly as
sophisticated in their decision making as are the
many thousands of doctors in the province. Any
benefits of the RDP appear to have come from ele-
ments of the program that tolerated choice: the
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Table 14: Mean Monthly Defined Daily Doses of Nitrates

Dispensed per 100,000 Seniors in BC

Baseline,
Apr 1994 to

Oct 1995

Long Term,
Jan 1997 to
May 1999

Growth Normalized
to Baseline

Normalized
Growth

Isosorbide mononitrate 24 262 992% 305 1173%

Isosorbide mononitrate (SR) 175 470 169% 548 213%

Nitroglycerin patch 39,075 60,662 55% 70,712 81%

Isosorbide dinitrate 14,688 22,048 50% 25,705 75%

Nitroglycerin sublingual 15,119 14,489 -4% 16,892 12%

Nitroglycerin paste 460 178 -61% 208 -55%

Nitroglycerin tablets (SR) 70,109 22,220 -68% 25,905 -63%

Pentaerythritol 331 85 -74% 99 -70%

Isosorbide dinitrate (SR) 453 51 -89% 59 -87%

Total 140,434 120,455 -14% 1,401,434 0%

SR = sustained release; bold = restricted; underlined = exempt; normal type = reference.
Source: Grootendorst et al., 2001b: 47.

Table 15: Mean Monthly Defined Daily Doses of ACE Inhibitors

Dispensed per 100,000 Seniors in BC

Baseline,
Oct 1995 to
Sep 1996

Long Term,
Apr 1998 to
May 1999

Growth Normalized
to Baseline

Normalized
Growth

Ramipril 22,063 189,161 757% 126,519 473%

Quinapril 11,412 94,129 725% 62,958 452%

Cilazapril 13,265 23,548 78% 15,750 19%

Fosinopril 15,348 19,211 25% 12,849 -16%

Lisinopril 81,095 78,610 -3% 52,578 -35%

Benazepril 5,606 4,884 -13% 3,267 -42%

Captopril 60,946 49,237 -19% 32,932 -46%

Enalapril 181,600 126,312 -30% 84,483 -53%

Total 391,335 585,092 50% 391,335 0%

Bold = restricted; normal type = reference.
Source: Grootendorst et al., 2001b: 59.



ability of doctors to apply for special authoriza-
tions, and, even more so, for patients to pay the
difference in the absence of exemptions.

Pharmacare’s selection of drugs by “class effect”
was not effective.

Quebec’s Alternative to Reference Pricing

During BC’s experiment with reference pric-
ing, Quebec also increased the share of pre-

scriptions’ costs paid for by patients. However,
Quebec assessed patients’ ability to pay, rather
than casting judgment on which medicines in a
class were best. Quebec’s plan had previously
covered welfare recipients and seniors, with max-
imum annual individual expenditures of either
zero or $100. In August 1996, Quebec raised the
caps to between $200 and $750, based on patients’
incomes.

A group led by Professor R. Tamblyn has made a
detailed study of the effect of the increased de-
ductibles (Tamblyn et al., 1999a; 1999b; 1999c;
2001). There are a number of differences between

BC’s and Quebec’s experiences and the research
conducted on them, which means that a compari-
son of the effects of the different policies should
be undertaken cautiously:

• BC’s RDP was for five classes of drugs,
whereas Quebec’s increase in co-payments
was for all drugs;

• Research on the effects of Quebec’s reform on
adverse events looked only at patients who
were taking drugs determined “essential” or
“less essential” by the investigators, not a ran-
dom sample of all effected patients, whereas
this was not a factor for researching BC’s RDP
(Tamblyn et al., 2001: 422);
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Table 16: Mean Monthly Defined Daily Doses of Calcium Channel Blockers

Dispensed per 100,000 Seniors in BC

Baseline,
Oct 1995 to
Sep 1996

Long Term,
Apr 1998 to
May 1999

Growth Normalized
to Baseline

Normalized
Growth

Felodipine 41,219 86,850 111% 81,107 97%

Amlodipine 55,059 73,661 34% 68,790 25%

Verapamil (SR) 32,265 33,018 2% 30,835 -4%

Diltiazem (SR) 81,327 78,890 -3% 73,673 -9%

Nifedipine (SR) 115,976 89,843 -23% 83,902 -28%

Verapamil 7,347 4,921 -33% 4,596 -36%

Diltiazem 8,915 3,943 -66% 3,682 -59%

Nicarpidine 1,276 553 -67% 516 -60%

Nifedipine 3,811 101 -97% 94 -98%

Total 347,195 371,780 7% 347,195 0%

SR = sustained release; bold = restricted; underlined = exempt; normal type = reference.
Source: Grootendorst et al., 2001b: 59.



• Quebec’s increase in co-payments corre-
sponded with the introduction of a Euro-
pean-style social insurance plan for drugs,
financed by premiums rather than general
taxation, for all Quebecers not covered by pri-
vate insurance or pharmacare, whereas BC al-
ready had universal coverage within
Pharmacare;

• Tamblyn et al.’s research on the effects of Que-
bec’s reforms is on both elderly patients and
those on welfare, whereas the research on
BC’s RDP by Grootendorst et al., Schneeweiss
et al., and Marshall et al. is only on elderly pa-
tients;

• Tamblyn et al. estimate the change in the use
of prescription drugs and number of adverse
events, but estimate the public plan’s savings
only for changes in the use of psychiatric
drugs by welfare recipients, whereas the
three teams of researchers for BC’s RDP esti-
mate Pharmacare’s savings for the entire el-
derly populations they studied (Tamblyn et
al., 1999c: 7.1-7.9); and

• Quebec had a plan in place to study the effects
of the change—the only province to do so
(Lexchin and Grootendorst, 2002: 32).

Mr. Cassels notes that “the rate of drug-related
adverse experiences among the elderly and wel-
fare recipients more than doubled after the Que-
bec cost-sharing scheme was introduced”
(Cassels, 2002: 8). This statement invites misun-
derstanding because it uses relative changes
rather than absolute changes in outcomes to
make the adverse events appear much worse than
they were. The absolute change in both adverse
events and emergency room visits was 3 percent-
age points for seniors and 9.5 percentage points
for welfare clients (Tamblyn et al., 2001: 426-427).
This change was accompanied by an estimated
increase in the monthly rate of adverse events and

emergency room visits of about one fifth of one
percent per person-month for elderly patients
and two thirds of one percent per person-month
for welfare patients (Tamblyn et al., 2001:
426-427). The authors conclude that the policy
may have caused 0.7 percent more adverse events
in Quebec’s elderly population (Tamblyn et al.,
2001: 428).

The fact that the impact of the higher co-payment
appears to have been greater for welfare clients
than seniors is not surprising. The poverty rate
among seniors is relatively low. The number of
seniors in income poverty was about 2 percent
from 1991 through 1996, whereas it was over 25
percent for Canadians under 25 years old, and be-
tween 5 and 10 percent for other adults (Sarlo,
2001: 38). It has been long understood that the
poor tend to avoid paying co-insurance or
co-payments, and it is possible to exempt them
from paying while allowing the majority to pay
some of their medical costs themselves without
funneling it through the taxman, as discussed in
Esmail and Walker (2002b: 16-20). Therefore, it is
not surprising that research on Quebec’s experi-
ence should demonstrate worse health conse-
quences than research for BC’s RDP, which has
not investigated the effects of the RDP on welfare
clients. This does not mean that BC’s approach
has been superior to Quebec’s.

Responding to Tamblyn et al.’s article, another
team of researchers reported from their work that
increasing patients’ costs in a privately-insured
American population did not result in reduced
drug use over the long term, but did increase the
variance of use in the population, supporting
other evidence that regular working folks and se-
niors are able to pay a share of costs themselves
(Gibson et al., 2001). More recently, a separate
study of Quebec seniors suffering heart attacks in
the period before and after the change in
cost-sharing showed an increase in prescriptions
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of relevant cardiovascular drugs (beta blockers,
ACE inhibitors, and lipid-lowering drugs) and no
change in adverse events in groups who were ad-
mitted to hospital for heart attacks before and af-
ter the change in policy (Pilote et al., 2002).

Furthermore, Tamblyn and colleagues did two
separate studies, one of which followed patients
until August 1997, and the other until January
1998. Separate research indicates that seniors re-
sumed their previous consumption of prescrip-
tions for all covered drugs within a couple of
years after the policy change. Just before the
change, a “snapshot” from June 9, 1996, indicated
that the average, publicly-insured, senior outpa-
tient was using 2.3 perscriptions, and of those ac-
tually taking medicines, the average was 3.3. On
June 7, 1998, the numbers were 2.4 and 3.4, re-
spectively (RAMQ, 2001: 11).

Furthermore, the presentation in Tamblyn et al.
(2001) does not make clear that the increase in ad-
verse events associated through cutting back pre-
scriptions was statistically significant when
compared to that which would have occurred
through “naturally” increasing non-compliance
as the 10 months of observation passed. For wel-
fare recipients, for example, the risk ratio per re-
duction of one drug went from 1.24 naturally to
1.32 as a result of policy. However, the 95 percent
confidence interval for the former was 1.09 to
1.41, and 1.19 to 1.46 for the latter. As discussed
above, Schneeweiss et al., in their study of the
health consequences of switching ACE inhibitors
due to BC’s RDP, reject consequences of similar
magnitude because they fall within 95 percent
confidence intervals. Because the authors of the
two articles appear to differ in the strictness of
their interpretations, it is inappropriate to com-
pare their conclusions.

Tamblyn et al. do not categorize the adverse
events as to hospitalization, institutionalization,

or death, nor do they do any budgetary analysis
of the effects on the health care system overall.
Indeed, it is not clear that the policy caused ex-
tra deaths: although the researchers report the
number of deaths caused by reduction of con-
sumption after implementation of the policy,
they do not explicitly report the number of
deaths from “natural” reduction of consump-
tion, so we cannot estimate the difference in this
outcome alone (Tamblyn, et al 1999c: 5.48-5.51,
5.96-5.108).

Before the policy, average monthly drug costs
were about $88 for elderly patients and $75 for
welfare patients, who reduced their consumption
of the drugs in question by about 9 percent and 16
percent respectively (Tamblyn et al., 2001:
424-425). Rough calculations imply savings of
about $3,800 per adverse event for seniors and
$1,800 per event for welfare cases. Therefore, it is
not immediately obvious that the policy was not a
good trade-off.

For welfare cases who reduced psychiatric drugs,
the savings to the Health Ministry were between
$16.1 million and $17.3 million, of which patients
paid $5.6 million to $6.8 million, in the first 10
months. The costs of hospitalization, physicians’
visits, and emergency room visits cost $4.4 mil-
lion (Tamblyn et al., 1999a: 21; 1999c: 7.1-7.9). This
implies net savings of about $5.9 million to $8.8
million in the first year for this group alone. A cal-
culation of convenience, extrapolating to the el-
derly and welfare cases that were regular
pharmaceutical users, results in net savings of be-
tween $14 million and $21 million.7 The research-
ers expect that they over estimated savings.
However, they excluded patients who were only
using drugs such as antibiotics and gastro-protec-
tive medications, which they argue are often
overused (Tamblyn et al., 2001: 422). Therefore,
savings from reductions in costs for these patients
are absent.
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Tamblyn et al. accept that the new policy proba-
bly had beneficial effects for two groups of vul-
nerable patients under observation, for which the
risks of over medication outweigh those of under
medication (1999c: 5.42). For example, they attrib-
uted a huge reduction in doctors’ visits to re-
duced use of non-essential medicines (1999a: 22).
However, there were also patients who increased
their consumption of some drugs in response to
the policy, the health outcomes for which the
team could not measure (1999c: 5.59).

Most importantly, the article does not examine
the benefits of the policy to Quebecers who re-
ceived benefits under the new drug insurance
program, the goal of which was to expand phar-
maceutical benefits from the poor and elderly to
the entire population (Currie and Nielson, 1999:
47). From 1996 to 1997, costs for the provincial
drug benefit plan dropped from $101 to $96 per
capita, whereas the new drug insurance fund for
those previously uninsured went from zero to $24
per capita (CIHI, 2002a: 74). Zelder (2000), exam-
ining the period 1993 through 1998, which em-
braces the policy change, found that Quebec was
the only Canadian province where increased
public health spending reduced waiting times for

surgery (although his sample was too small for
statistical significance), which he attributed to
Quebec’s relatively high spending on prescrip-
tion drugs, the most productive area of health
spending. The data from 1995 through 2001 sup-
port this conclusion.

The total growth in expenditures for Quebec’s
public drug benefit plan (for seniors and welfare
clients) and compulsory drug insurance plan (for
others not privately insured) was 106 percent
over the period, whereas BC Pharmacare’s was 87
percent (table 17). However, Quebec’s growth in
private spending on prescriptions was much less
than BC’s, with the result that BC’s total provin-
cial public plus private growth was slightly more
than Quebec’s. Furthermore, Quebec’s total
health spending per capita grew significantly
slower than BC’s, such that BC’s estimated
spending per head was one fifth more than Que-
bec’s in 2001: $3,540 versus $2,899. This suggests
that Quebec’s approach to managing drug bene-
fits probably had a better effect on overall health
costs than BC’s.

However, Quebec’s increased co-payments also
contained a welfare trap. Seniors who did not re-
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Table 17: Per Capita Health Spending in Two Provinces, 1995 and 2001f

Year British Columbia Quebec

Prescription Drugs Total
Health
Care

Prescription Drugs Total
Health
CarePharma-

care
Drug
Insur-
ance
Fund

Pharma-
care +
Insur-
ance

Private Total Drug
Benefit

Plan

Drug
Insur-
ance
Fund

Drug
Benefit
Plan +
Insur-
ance
Fund

Private Total

1995 $87 N/A $87 $93 $180 $2,681 $111 N/A $111 $139 $250 $2,384

2001f $163 N/A $163 $152 $315 $3,540 $158 $71 $230 $192 $422 $2,899

Growth 87% 87% 63% 74% 32% 42% 106% 39% 69% 22%

f = forecast
Source: CIHI 2002a: 74-75, 94-95.



ceive the Guaranteed Income Supplement, that is,
who are not considered very poor, reduced their
drug use more than the very poor who received
the full (GIS). This is because the very poor faced
an annual deductible of $200 per year, whereas
the deductible for those who received partial GIS
was $500, and $750 for seniors not receiving any
GIS. The $750 cap came into effect at an income of
about $10,000, whereas the average revenue for
seniors in the cohort was about $40,000 (Tamblyn
et al., 1999a: 13; 1999b: 4.4, 4.31-4.34). Therefore,
the plan penalized seniors who earned just over
$10,000 by $250 and penalized by $300 those who
earned slightly more than the level of income that
triggered the full GIS.

As well, both Quebec and British Columbia failed
to return residents’ money to them to help them
pay the higher costs shifted onto them. One mea-
sure of this is Tax Freedom Day: the day when
Canadians stop working for government and
start working for themselves. In 1992, Tax Free-
dom Day was June 13 in BC and June 7 in Quebec.
By 2000, our rulers had postponed it by a few
weeks: to July 5 in BC and July 6 in Quebec (Clem-
ens and Emes, 2002: 7). Had they reduced the tax
burden, more residents would have been able to
lift themselves out of poverty.

Conclusions

The research so far indicates that the Refer-
ence Drug Program has not achieved its

stated objectives:

• Savings to Pharmacare have not been satisfac-
torily quantified;

• Some apparent savings to Pharmacare are
due to increased competition;

• Some apparent savings to Pharmacare are
due to increased private payment;

• The RDP did not cause manufacturers of re-
stricted drugs to reduce their prices;

• The RDP did not slow the growth in
Pharmacare’s spending relative to other pro-
vincial public drug benefit plans’ spending;

• The RDP did not slow the growth in BC’s pri-
vate pharmaceutical spending relative to the
rest of Canada;

• Quebec’s reforms clearly led to much better
budgetary results than BC’s RDP did;

• BC Pharmacare did not select the drugs that
best represented “value for money” as refer-
ence drugs;

• There is tentative evidence that patients’
health suffered due to the RDP; and

• It is not clear how the effects on patients’
health in Quebec due to that province’s re-
forms differed from those in BC due to the
RDP.

Nevertheless, the media “spin” on the RDP has
been much better than it has been for Quebec’s re-
forms, despite the RDP’s failings. Media coverage
of the research on ACE inhibitors conducted by
Dr. Schneeweiss’ team was unflinchingly favour-
able to the RDP. A Vancouver Sun headline stated:
“US Government Hopes to Emulate Refer-
ence-based System” (Fayerman, 2002). More re-
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cently, a columnist in the same newspaper
reiterated the notion that “reference-pricing has
worked” (Wilcocks, 2002).

On the other hand, Professor Tamblyn and col-
leagues’ research in Quebec was first reported to
the public by an anonymous source, who leaked
onto the front page of the Montreal Gazette that:
“More than 100 people have died and almost
4,000 have been hospitalized as a direct result of
Quebec’s drug-insurance plan” (Authier and
Robinson, 1998). When their article was pub-
lished in the Journal of the American Medical Associa-
tion, the Gazette reported that increased hospital-
ization costs due to adverse events overwhelmed
the savings to the drug plan (Branswell, 2001).

The “spinning” of the results of the two reforms
in completely different directions indicates that
BC’s RDP did serve political or bureaucratic in-
terests better than Quebec’s reforms did. The
RDP was certainly superior to Quebec’s co-pay-
ments in this respect, for a number of reasons:

1. It allowed government agents to take credit
for savings that actually came about as a re-
sult of competition between suppliers.

2. It allowed members of a government-ap-
pointed committee to pose as omniscient

judges of the value of one medicine over an-
other.

3. It allowed Pharmacare to levy a de facto co-
payment, by forcing patients to pay for re-
stricted drugs, while denying that such cost
shifting was a necessary consequence of the
RDP.

4. It justified the invasion of privacy implicit in
PharmaNet, the system whereby the govern-
ment centralizes all prescription information
in the province. Because researchers examin-
ing reference pricing required detailed infor-
mation on patients, data from PharmaNet
was necessary to conduct their research so
thoroughly (Cassels, 2002: 10).

5. One potentially important cost of reference
pricing, the destruction of incentives for in-
novating new medicines, is not borne by
government agents, especially in a small ju-
risdiction like BC. Global pharmaceutical
manufacturers are unlikely to change their
R&D programs because of the reference pric-
ing in one Canadian province. Even if they
did, the lost opportunities would not become
apparent for many years, and would have no
direct consequences for Pharmacare’s man-
agers.

Policy Implications

The ambiguity of the results on patients’
health due to the RDP relative to those due to

Quebec’s increase in co-payments is not surpris-
ing. To expect a provincial government to ensure
that each and every resident is taking exactly the
correct type and amount of a prescription in all
cases, with zero risk of adverse events, is obvi-
ously a goal outside the bounds of common sense.

Rather, a more appropriate goal is that the gov-
ernment ensures that all patients have the means
to make responsible choices in their use of medi-
cines, and that it does not destroy incentives for
drug makers to continue to develop medicines.

The failure of the RDP to create lower prices, in an
outcome similar to the New Zealand experience,
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is not surprising. It demonstrates than BC is a
price-taker, not a price-setter, in the prescription
drug market. If the manufacturers of restricted
drugs had dropped their prices in BC, public
drug benefit plans in Quebec and Ontario would
have demanded the same prices, even though
those provinces do not employ reference pricing
(Narine et al., 1999: 288). For the drug makers, los-
ing sales in BC was not as bad as losing profits in
the larger provinces would have been, due to
lower prices.

This has a disturbing implication, in that it im-
plies that BC cannot create a domestic pharma-
ceutical free market. Free markets in patented
drugs are typified by price differentiation. As
long as manufacturers can prevent patients from
arbitraging their medicines, they earn maximum
profits by selling drugs for higher prices to higher
income persons, and lower prices to lower in-
come persons (Danzon, 1997; 1998). Of course,
when government-operated plans demand the
“best price,” this option disappears, and a welfare
loss results. Even if the BC government wanted
such a result, it could not do so independently,
because manufacturers would not respond by
price differentiating to maximize local profits.
They would fear that governments in other juris-
dictions would demand to be supplied at the low-
est price charged to low-income individuals in BC.

BC’s experience with the Reference Drug Pro-
gram invites a number of policy implications in
the near term:

1. BC Pharmacare must abandon the RDP. As
noted above, even some governments in the
United States are looking to implement refer-
ence pricing. If they do follow BC’s example,
their actions will have negative conse-
quences for global pharmaceutical innova-
tion. However, even when measured against
solely parochial standards, the RDP is less ef-
fective than a more even-handed imposition

of co-payments, as demonstrated by Que-
bec’s experience.

2. BC Pharmacare must implement a multi-tiered
structure of co-payments. American health
plans, which have to satisfy their clients in
quasi-competitive markets, have rejected
tools like reference pricing in favour of tools
that give patients better incentives to choose
medicines based on value for money. Pa-
tients must decide this value, not a govern-
ment appointed committee.

3. BC Pharmacare must increase the annual deduct-
ible, based on a means test. Manitoba and Sas-
katchewan both determine deductibles as a
percentage of a person’s income. This does
have the negative effect of punishing people
for earning more, but Canada already does
that anyway. In 1997, the top quarter of tax-
payers paid about 80 percent of taxes (Emes
and Walker, 2001: 30) . However, a
means-tested deductible has the positive ef-
fect of rationing the subsidy based on ability
to pay, rather than medical need, as the RDP
does. As well, it serves as a proxy for what
would occur in a global free market for pre-
scription drugs: manufacturers would
charge different prices, such that higher
earners would pay more. Evidence supports
this type of reform: Manitoba’s increases in
pharmaceutical spending have been much
less than BC’s in recent years (Graham,
2002b).

In the longer term, further reforms should in-
clude establishing tax-advantaged Medical Sav-
ings Accounts. MSAs are flexible tools that allow
people to save money for their future health ex-
penses (Ramsay, 1998). The current system,
whereby British Columbians are heavily taxed
throughout their working lives and then thrown
on the mercy of the state when they need medi-
cines in their later years contains the wrong in-
centives. The drugs in the five therapeutic classes
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covered by the RDP are for conditions that are
predictable for many British Columbians. The
government must let them save in anticipation of
those needs. An analysis of privatizing the On-
tario Drug Benefit Plan, although not done with
actuarial techniques, estimated that a 35-year-old
Ontario resident who invested 2.8 percent of his

income in an MSA for the 30 years from 1968 to
1998 in low-yielding, risk-free government bonds
would have been able to finance his prescriptions
in retirement (Graham, 2000).

Appendix A: The Effect of Government-Mandated Reference
Pricing on Choice

The form of this demonstration follows that of
Professor Eva Pichler of the Wirtschafts-

universität Wien in Austria, who compared the ef-
fects of reference pricing on moral hazard for two
classes of drugs (Pichler, 2001: 59-62). It differs in
that it looks at the change in the relative value re-
quired by a patient to use a more expensive, inno-
vative drug over an older, less expensive drug,
and how government-mandated reference pric-
ing changes that relative value. Furthermore, the
model describes government intervention to sub-
sidize costs that are not catastrophic, that is,
where costs in a truly private insurance market
would be below the deductible negotiated be-
tween the insurer and client.

Without government intervention, a patient exer-
cises individual choice and pays from disposable
income for prescription drugs. The people in this
society suffer from one disease, for which there
are two drugs.

� A is an innovative, more expensive drug
that has superior qualities to drug B;

� PA and PB are the prices of A and B such
that PA>PB;

� Y is the patient’s disposable income; and

� U introduces the utility functions for A,
B, and Y, such that U[A]>U[B].

The patient will choose A if:

(1) U[A]+U[Y-PA]>U[B]+U[Y-PB]

Rewriting:

(2) U[A]-U[B]>U[Y-PB]-U[Y-PA]

Assume that the marginal utility of income de-
creases. That is, the loss of utility of paying PA

versus PB slows as Y rises. Therefore, ceteris pari-
bus, patients with higher incomes are more likely
to use A than those with lower incomes are.

Next, the government imposes a Pharmacare pro-
gram, funded by a tax, T, levied on the patient.
Pharmacare reimburses the reference price, set at
PB. The tax on the patient does not fully fund the
program. The state also taxes the patient’s neigh-
bour, who does not consume prescription drugs.
This results in a transfer payment to this patient
such that T+G=PB. The transfer is not monetary,
but takes the form of drug B, which he gets for
“free,” less his share of the tax paid to
Pharmacare.

The patient will choose A if:

(3) U[A]+U[Y-T+T+G-PA]>U[B]+U[Y-T+T+G]
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Note that Y-T is the patient’s income after tax, and
T+G =PB, the amount that Pharmacare reim-
burses him whichever drug he chooses. The Ts
cancel. Rewriting:

(4) U[A]-U[B]>U[Y+G]-U[Y+G-PA]

Comparing the right-hand sides (r.h.s.) of (2) and
(4), we see that Pharmacare’s reference-based
pricing tilts the playing field against A relative to
B if:

(5) U[Y+G]-U[Y+G-PA]> U[Y-PB]-U[Y-PA]

There are two effects: income and substitution.
The fact that the patient pays nothing for B in-
creases his budget, so he has more income to
spend on all goods and services. If G is large rela-
tive to Y, it may be the case that (5) is not true.
That is, the income effect may be larger than the
substitution effect, and the patient will be biased
towards A. However, it is highly likely that G is
very small relative to Y, and that (5) will be true.

Therefore, under reference pricing, innovative
manufacturers will move away from R&D with a
high probability of smaller improvement in prod-
uct attributes in favour of R&D with a low proba-
bility of large improvement (Jönsson and
Ekelund, 2001: 74).

Suppose that Pharmacare institutes a single tier,
or flat rate, co-insurance, instead of reference
pricing. In this case, the patient has the option of
deciding how much subsidy he gets, because the

amount of subsidy will be higher if he chooses A
instead of B. That is, for a given tax levied, the
transfer payment will depend on which drug he
chooses. For this case, the model is simplified by
assuming that the tax is levied solely on non-pa-
tients.

If x is the rate of co-insurance, then the patient
will choose A if, similar to (1):

(6) U[A]+U[Y-xPA]>U[B]+U[Y-xPB]

Rewriting, similar to (4):

(7) U[A]-U[B]>U[Y-xPB]-U[Y-xPA]

Comparing the r.h.s. of (2) and (7) we see that the
bias introduced by the co-payment relative to in-
dividual choice is in favour of A.

(8) U[Y-xPB]-U[Y-xPA]< U[Y-PB]-U[Y-PA]

Under co-insurance, A does not have to be as su-
perior to B as under individual choice, and the pa-
tient’s choice is biased towards A. As x, the
co-insurance rate, increases, the bias is reduced.

This approach also has consequences for manu-
facturers’ R&D. As PA decreases versus PB,
U[Y-PA] increases faster than U[Y-xPA]. There-
fore, the l.h.s. of (8) increases faster than does the
r.h.s., and it is more likely that patients will opt
for A. This motivates manufacturers to invest
more in incremental innovation than they would
have under individual choice.
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Notes

1One obstacle to their willingness to satisfy demand is the re-
quirement that new drugs be approved for sale by Health
Canada, a process that takes significantly longer in Canada
than in some other developed countries (Rawson and Kaitin,
2000). Another exception would be “parallel importing,” a
notion that arises intermittently in the United States. Certain
American politicians believe that Canadian prescription
drugs, which are often cheaper than American ones, should
be forcefully taken out of their manufacturers’ distribution
chains and sold into the US. This would motivate brand-name
drug companies to restrict their supplies to Canada (Graham
and Robson, 2000; Graham, 2001b, Grubel, 2002).

2This substitution effect is somewhat countered by an in-
come effect, depending on how the tax is levied, but the in-
come effect is unlikely to overwhelm the substitution effect.
Appendix A contains a more technical treatment of this issue.

3If the doctor requests “no substitution,” the plan may reim-
burse the full cost of the brand-name medicine.

4Hospitals in BC maintain their own formularies, free of cen-
tral government control. In a 1990 survey of BC’s hospital
pharmacies, the researchers determined that some were

early adopters (listing a drug between 4 to 8 months after
Health Canada had approved it for use in Canada), some
were laggards (taking more than 20 months to list a drug),
and the median time to listing was 11 months (D’Sa et al.,
1994: 258).

5“Quasi-competitive” because American hospitals have a
long history of collusion and co-operation (Frech, 2002: 52-53).

6Per capita figures for the “rest of Canada” are calculated as:
(Canadian total costs minus BC total costs) divided by (Ca-
nadian population minus BC population).

7The researchers reckon that the welfare cases using psychi-
atric drugs suffered 451 more adverse events (total cost:
$300,000), 9,511 more physicians’ visits (cost $3.8 million),
and 3,647 more ER visits (cost $300,000). The entire group of
senior and elderly regular users suffered 1,946 more adverse
events, 16,092 more physicians’ visits, and 12,991 more ER
visits, implying a total cost of about $10.5 million, if the costs
per service are extrapolated from the welfare psychiatric us-
ers. If the ratio of pharmaceutical savings to cost of these
three services is constant, the total net savings is between $14
million and $21 million per year.
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