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Introduction
This chapter provides an update of the information on the use of
arthritis-related medications presented in the 1998 edition of Patterns
of Health Care in Ontario: Arthritis and Related Conditions. Data on
provincial variation in the use of prescription medications for arthritis
is a new feature in this research atlas, and this chapter includes several
new drugs released in the past few years that were not included in the
1998 edition.

Key Messages
• The number of prescriptions for COX-2 inhibitors, a
type of non-steroidal anti-inflammatory introduced
in 1999, has been increasing dramatically. Over
844,000 prescriptions were written for those aged
65 years and older in 2001.

• The total cost of arthritis-related prescriptions increased
by 224% between 1998 and 2001 to over $60 million
for those aged 65+ years in 2001, due mostly to COX-2
inhibitors. These costs will only increase with the trend
toward combination therapy with disease-modifying
antirheumatic drugs (DMARDs) and use of newly
developed biologic drugs. New drugs for osteoarthritis
are also on the horizon and associated costs will be
substantial, given the high prevalence and chronicity
of the disorder. However, drugs have the potential to
reduce long-term economic and social costs of arthritisrelated disability. Pharmacoeconomic analysis of new
arthritis drugs will help ensure this potential is realized.

• It is recommended that treatment with DMARDs
be established as soon as a definite diagnosis of
rheumatoid arthritis is made. Data presented in this
chapter show a steady climb in the number of DMARD
prescriptions written annually between 1992 and
2001. However, the overall rate of provision of these
drugs falls well short of the estimated prevalence of
rheumatoid arthritis and there is regional variation in
the rate of prescription. Access to arthritis medications
that have proven to be effective in preventing joint
damage is a key issue. This includes DMARDs, as well
as the new biologic drugs.

The analysis used data from the Ontario Drug Benefit (ODB) program,
for people aged 65 years and older and was stratified by District
Health Councils (DHCs). Included in the analyses are non-steroidal
anti-inflammatory drugs (NSAIDs), corticosteroids, and diseasemodifying antirheumatic drugs (DMARDs). The NSAID category is
separated into conventional NSAIDs and COX-2 inhibitors. See
Table 5.1 for the list of drugs included in the analyses.
The chapter provides estimates of the number of arthritis-related
prescriptions written from 1992 to 2001, as well as prescription rates
for 2000/01. The cost of arthritis-related medications is provided for
the years 1998 to 2001, the only years for which data are available.

Background
Arthritis is a complex set of conditions treated with a wide variety
of medications. Because there is no known cure for arthritis, the goal
of drug therapies is to relieve pain, preserve joint function and limit
disease progression. Without effective treatment, arthritis can
result in joint destruction, which often leads to long-term disability.
Medications used in the treatment of arthritis include analgesics,
NSAIDs, and for inflammatory arthritis, low-dose corticosteroids,
DMARDs, and the newly available biologic response modifiers
(biologics). Simple analgesics, such as acetaminophen, are first-line
therapy for arthritis and related conditions where there is pain, but
not inflammation. However, since analgesics are available without
a prescription, they are not considered in this chapter.
For patients with arthritis or related conditions, NSAIDs are a mainstay
of clinical care. While conventional NSAIDs are effective in the
treatment of pain and inflammation associated with arthritis,1–3
they are also associated with a variety of side effects, including
gastrointestinal toxicity, acute liver and renal injury, fluid retention,
increased blood pressure, and rarely, congestive heart failure and
adverse reproductive outcomes.4,5 The activity of NSAIDs is primarily
related to the inhibition of 2 enzymes, cyclooxygenases 1 and 2
(COX-1 and COX-2, respectively). The inhibition of COX-2 activity is
believed to be responsible for the anti-inflammatory/analgesic effects
of NSAIDs, whereas much of the toxicity is related to COX-1 inhibition.6
COX-2-specific inhibitors, such as celecoxib (Celebrex™) and rofecoxib
(Vioxx™), were released into the Canadian market in 1999, and
appear to be as effective in the control of pain and inflammation as
conventional NSAIDs, but with some reduction in gastrointestinal
ulcers.5,7 Other systemic adverse effects appear to be similar to
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conventional NSAIDs.8 There is controversy about the degree of
reduction in clinically important gastrointestinal events and
whether rofecoxib is associated with increased cardiovascular
risk compared to a traditional NSAID (naproxen).9,10
Physicians have used intra-articular steroids to treat rheumatic
diseases for nearly 50 years despite the fact that little is known
about the long-term outcomes of joints injected with steroids.11
However, judicious use of steroids has been shown to be very
helpful in selected cases for temporarily reducing joint pain and
inflammation and facilitating increased motion and function. As
well, adverse effects of steroids appear to be few when the
number of injections per joint is limited to 4 or less per year.12
Oral corticosteroids are also used at times to treat inflammatory
arthritis. They can decrease the signs and symptoms of inflammation and possibly retard joint damage, but many people will
experience side effects with long-term use, including a loss of bone
mass which can lead to osteoporosis and fractures.13–17
In contrast to the symptom management role of NSAIDs and
corticosteroids, DMARDs and biologics are used to prevent the
progression of inflammatory diseases such as rheumatoid arthritis
(RA). Early treatment of RA with DMARDs has been shown to be
highly effective in slowing the bone and joint damage that results
in loss of function.18–20 In fact, the benefit of early DMARD
therapy over placebo or delayed therapy is unquestionable, with
reduction in bone damage and preservation of function. DMARD
therapy is clearly accepted as the primary treatment for RA,
although adverse reactions to DMARDs require physician and
laboratory monitoring.18,21,22 Combination therapy with more
than one DMARD has been shown to have increased efficacy over
monotherapy and the trend is for RA patients to be on more than
one DMARD at a time.23–25 Unfortunately, drop-out rates for
combination therapy are high due to lost effectiveness and side
effects over time.26,27 That DMARDs are effective in treating
RA is beyond question—just how effective they are, and what
combinations of DMARDs will show improved efficacy, have yet
to be determined.28

Key measures
• Number of prescriptions for people aged 65 years and older
for NSAIDs, corticosteroids, and DMARDs
• Number of people in Ontario aged 65 years and older per
1,000 population with prescriptions for each type of drug
and stratified by DHC
• Total cost per year and mean cost per person for each type of
drug from 1998 to 2001

Table 5.1 Specific drugs used in analyses
Non-steroidal
Anti-inflammatories

Disease-modifying
Antirheumatic Agents

Corticosteroids

Conventional

Gold

• Cortisone

• Diclofenac

• Auranofin

• Dexamethasone

• Diflunisol

• Aurothioglucose

• Hydrocortisone

• Etodolac

• Sodium

• Methylprednisolone

• Fenoprofen

To determine an overall picture of medication use related to
arthritis management, the following indicators were used.

89

aurothiomalate

• Ibuprofen

• Prednisolone
• Prednisone

• Flurbiprofen
• Indomethacin

Immunosuppressive
Agents

• Ketoprofen

• Cyclosporine

• Ketorolac

• Azathioprine

• Mefenamic Acid

• Penicillamine

• Nabumetone

• Methotrexate

• Triamcinolone

• Naproxen
• Oxaprozin
• Piroxicam
• Sulindac
• Tenoxicam
• Tiaprofenic Acid

Non-immunosuppressive
Agents
• Hydroxychloroquine
• Sulfasalazine

• Tolmetin

Anti-malarial Drugs
COX-2 Inhibitors

Biologics are a new category of drugs that have been designed to
modify specific biological targets that cause the inflammation in
rheumatic diseases like RA. Currently, there are three such biologic
agents available in Canada—etanercept (Enbrel™), infliximab
(Remicade™), and anakinra (Kineret™). These drugs have only
recently been released on the market, so data were not yet
available for inclusion in this report.

5

• Chloroquine

• Celecoxib
• Rofecoxib

Other
• Leflunomide

©Institute for Clinical Evaluative Sciences
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Findings and Discussion
Numbers of prescriptions written
All category drugs
5.1

Number of prescriptions written for non-steroidal anti-inflammatory drugs, corticosteroids, and disease-modifying
antirheumatic drugs, for Ontario residents aged 65 years and older, 1992 to 2001

Note that the data for each of the three
major drug categories were also examined
as population rates with very similar
results. NSAIDs were the most commonly
prescribed of the arthritis-related
medications, followed by corticosteroids.
However, while DMARDs had the fewest
number of prescriptions written, they are
the most likely to have been written
specifically for arthritis and related
conditions.

©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program

Non-steroidal anti-inflammatory drugs
5.2

Number of prescriptions written for overall and conventional non-steroidal anti-inflammatory drugs and COX-2 inhibitors for
Ontario residents aged 65 years and older, 1992 to 2001

The number of prescriptions written for
NSAIDs followed a steady pattern of
decline from 1992 until the beginning of
2000. Following this, the number of
prescriptions for conventional NSAIDs
continued to decrease while the newly
introduced COX-2 inhibitors began a steep
rise in prescription numbers, which has
continued until the present. In the last
quarter of 2001, the total number of
prescriptions for NSAIDs (conventional and
COX-2 inhibitors) reached over 390,000.
This surpassed the previous maximum of
approximately 344,000, which was reached
ten years earlier and over 235,000
(approximately 60%) of these prescriptions
were for COX-2 inhibitors. Over the whole
year of 2001, there were more than 844,000
prescriptions written for COX-2 inhibitors.

©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program
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Corticosteroids
5.3

Number of prescriptions written for oral, injectable, and overall corticosteroids, for Ontario residents
aged 65 years and older, 1992 to 2001

Corticosteroids were divided into two
categories on the basis of their mode
of administration—oral and injectable.
The number of prescriptions written
quarterly for the more commonly
prescribed oral corticosteroids almost
doubled over the ten year time period
examined, ranging from 36,000 in the
first quarter of 1992 to a maximum of
nearly 71,000 during the final quarter of
2001. Injectable corticosteroids showed
a fairly noticeable seasonal pattern, with
the highest number of prescriptions
being written in the months of April,
May and June. Injectable corticosteroids
also showed a steady increase over the
time period, resulting in the overall
(oral and injectable combined) number
of corticosteroid prescriptions written
during the year 2001 being just under
314,000.
©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program

Disease-modifying antirheumatic drugs
5.4a

Number of prescriptions written for overall and individual disease-modifying antirheumatic drugs, for
Ontario residents aged 65 years and older, 1992 to 2001

Eight individual groups of drugs were
included in the DMARD category.
Overall, the number of DMARD
prescriptions increased sixfold over the
10 years of analysis, from 4,590 in the
first quarter of 1992 to 27,118 during
the last quarter of 2001. Over the
whole year of 2001, there was a total
of just under 99,000 prescriptions for
DMARDs.
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©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program
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5.4b

Number of prescriptions written for disease-modifying antirheumatic drugs with more than 3,000 prescriptions in any
one annual quarter, for Ontario residents aged 65 years and older, 1992 to 2001

The two most commonly prescribed
DMARDs were anti-malarial drugs and
methotrexate (following 1996 when it was
first included on the ODB formulary). Each
of these medications had almost 11,000
prescriptions written during the last
quarter of 2001.
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©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program

5.4c

Number of prescriptions written for disease-modifying antirheumatic drugs with fewer than 3,000 prescriptions in any
one annual quarter, for Ontario residents aged 65 years and older, 1992 to 2001

The remaining DMARDs all had fewer than
2,600 prescriptions written for them in any
one quarter of a year. Over the ten years,
gold medications and penicillamine
decreased in numbers, while azathioprine
and sulfasalazine showed moderate
increases. Cyclosporine appeared on the
formulary in the last quarter of 1996 with
33 prescriptions and never reached more
than 250 prescriptions in any quarter.
Leflunomide only became available at the
end of 2000 and became relatively popular,
increasing from 89 prescriptions in its first
few months to 779 prescriptions written in
the final quarter of the following year.

©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program
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Geographic variation
5.5

Number of people aged 65 years and older per 1,000 population with prescriptions for arthritis-related
medications, by District Health Council, in Ontario, 2000/01

In 2000/01, 173 people per
1,000 population aged 65
years and older in Ontario
had a prescription for a
conventional NSAID, 111 per
1,000 had a prescription for a
COX-2 inhibitor, 69 per 1,000
had a prescription for an oral
or injectable corticosteroid
and 12 per 1,000 had a
DMARD prescription . There
was moderate variation in
the rate of use of these
arthritis-related medications
by DHC. Extremal quotients
were 1.5 for the rate of use
of conventional NSAIDs and
COX-2 inhibitors, and were
1.4 and 1.6 for corticosteroids
and DMARDs, respectively.

Data source: Ontario Drug Benefit Program

©Institute for Clinical Evaluative Sciences
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5.6

Number of people aged 65 years and older per 1,000 population with a prescription for a conventional non-steroidal
anti-inflammatory drug, by District Health Council, in Ontario, 2000/01
Conventional NSAID use ranged from 139
people per 1,000 population aged 65 years
and older in Hamilton to 203 per 1,000 in
Essex-Kent-Lambton.

©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program
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5.7

Number of people aged 65 years and older per 1,000 population with a prescription for a COX-2 inhibitor,
by District Health Council, in Ontario, 2000/01
For COX-2 inhibitors, rates ranged from 91
people per 1,000 population in Waterloo
Region-Wellington-Dufferin to 141 per 1,000
in Grand River.

©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program
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5.8

Number of people aged 65 years and older per 1,000 population with a prescription for a corticosteroid (oral or injectable),
by District Health Council, in Ontario, 2000/01
Grand River had the highest rate of use of
corticosteroids at 79 people per 1,000, while
Northwestern Ontario (55 per 1,000) and
Waterloo Region-Wellington-Dufferin
(56 per 1,000) had the lowest rates.

©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program
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5.9

Number of people aged 65 years and older per 1,000 population with a prescription for a disease-modifying
antirheumatic drug, by District Health Council, in Ontario, 2000/01
The number of people per 1,000 population
with a DMARD prescription was highest in
Northwestern Ontario and Halton-Peel at
14 per 1,000 and lowest in Niagara at
9 per 1,000.

©Institute for Clinical Evaluative Sciences
Data source: Ontario Drug Benefit Program
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Prescription costs
5.10

Cost to the Ontario government for arthritis-related prescriptions for people aged 65 years and older, 1998 to 2001

In 1998, the first year for which
prescription cost data were
available, the total cost of all
arthritis-related prescriptions
written was almost 19 million
dollars. The majority of this (70%)
was attributed to conventional
NSAID prescriptions, followed by
oral and injectable corticosteroids
(combined=12%). However, the
highest mean cost per person was
seen for various DMARDs, primarily
D-penicillamine ($428.94 per person)
and azathioprine ($426.71 per
person). Despite the introduction
of COX-2 inhibitors the following
year, little change was seen in
overall prescription costs, as only a
limited number of COX-2 inhibitor
prescriptions were dispensed in
1999 and these numbers were
offset by a decrease in the cost of
some of the conventional NSAIDs
and certain DMARDs.

Total Cost (mean cost per person)

Disease-modifying
Antirheumatic Drugs
Anti-malarial
drugs

Methotrexate

1998

1999

2000

2001

$

$

$

$

1,212,251.69

1,456,918.45

1,649,506.09

(166.17)

(182.86)

972,187.18

1,314,492.50

(174.95)
Azathioprine

(198.58)

652,318.38

474,220.59

(426.71)
Sulfasalazine

(292.67)

119,012.75

134,066.81

(94.30)
D-Penicillamine

(98.92)

104,530.63

90,508.16

(428.94)
Gold

(404.55)

406,045.29

378,151.04

(278.18)
In 2000, however, the total cost of
arthritis-related prescriptions more
than tripled from the previous year,
reaching more than $52.6 million.
The majority of this change was
due to COX-2 inhibitors, which cost
the Ontario government almost
$37 million. Between 2000 and
2001, the number and cost of
COX-2 prescriptions continued
to rise, pushing the total cost to
more than $60 million. Overall, the
cost of arthritis-related medications
increased by 224% between 1998
and 2001.

Conventional
NSAIDs

COX-2 Inhibitors

13,056,675.47

(274.59)
11,496,562.02

(60.62)

(57.88)

0.00

16,809.67

(0.00)

(166.80)

(193.83)
1,587,191.97
(207.23)
518,711.06
(290.70)
147,769.73
(101.71)
75,617.68
(385.82)
341,948.93
(279.36)
9,173,438.15
(54.05)
36,953,316.15
(226.11)

1,788,396.03
(206.19)
1,642,413.53
(192.33)
573,840.18
(308.72)
159,825.74
(106.13)
66,163.95
(396.21)
298,868.16
(270.51)
7,372,191.30
(52.23)
46,116,772.89
(275.40)

% Change
(1998 to 2001)

47.5
24.1
68.9
9.9
-12.0
-27.7
34.3
12.5
-36.7
-7.6
-26.4
-2.8
-43.5
-13.8
N/A
N/A

Corticosteroids
Oral

1,551,816.50

1,559,216.40

(21.04)
Injectable

(20.16)

598,849.55

589,761.71

(20.02)
Total

18,673,687.44

(19.73)
17,510,707.35

1,603,752.10
(20.86)
605,240.51
(20.35)
52,656,492.37

1,784,917.60
(23.17)
625,229.55
(20.03)
60,428,618.93

15.0
10.1
4.4
0.0
223.6

©Institute for Clinical Evaluative Sciences

Data source: Ontario Drug Benefit Program
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Conclusions
Three of the five main categories of drugs for treating arthritis
have been discussed here—NSAIDs (conventional and COX-2
inhibitors), corticosteroids, and DMARDs. Biologics are the
newest arthritis drugs which early research has suggested show
promise for markedly reducing disease progression, although
data on the use of these drugs in Ontario were not yet available
for inclusion in this chapter. Analgesics are commonly used to
treat the pain associated with arthritis and related conditions.
However, these drugs are available without a prescription, so
their use is not captured by the ODB database and they could
not be included in this analysis.
Pharmaceutical methods for treating arthritis have changed
dramatically over the past century, largely corresponding with
the development of new medications, such as acetylsalicylic acid
(aspirin) in 1899, gold salts in 1927, and corticosteroids in 1948.
One of the more recent concepts in arthritis treatment is that
of early intervention with DMARD therapy, an idea that has
gained popularity over the past decade. Up until the mid-1970s
the preferred method for treating RA was the therapeutic
“pyramid”, whereby the patient was first treated with a well
tolerated but less effective drug, and then escalated to a more
effective, albeit less well tolerated drug if the initial response
was not satisfactory.30
During the past two decades, however, it has become clear
that early treatment with DMARDs may alter the course of the
disease and delay the onset of long-term joint damage.18,19,20
Therefore, this therapeutic “pyramid” has now been inverted
and the use of DMARDs is now begun as soon as a definite
diagnosis of RA is established.31 This can be seen in the graphs
in this chapter by the steady climb in the number of DMARD
prescriptions written each year.
Nevertheless, the overall rate of provision of these drugs falls
well short of the estimated prevalence of RA and there is
regional variation in the rate of their prescription. The
percentage of the population aged 65+ years with a DMARD
prescription in 2000 was approximately 1.2%. The prevalence
of RA for this age group is estimated to be almost double this
amount.32 This raises concern about the adequacy of care
provided to these patients.
Rheumatologists have been shown to be more likely to prescribe
DMARDs than primary care physicians.33 Findings in Chapter 4
indicate that only one-third of individuals in Ontario who consulted
a physician about RA in 2000/01 saw a rheumatologist at least
once. Additionally, the availability of rheumatological services
was found to vary greatly by region in Chapter 3 and was found
to be fairly static over time, suggesting declining levels of provision
per individual with arthritis. Barriers to accessing appropriate
care for RA need to be further investigated and addressed.
99

In recent years, the efficacy of new prescription medications to
treat arthritis, such as biologics, has greatly increased, and along
with this improvement has come a large increase in cost. In this
analysis, total cost of arthritis-related medications for those
over 65 years of age was found to have increased by 224%
between 1998 and 2001. This will continue to grow with the
trend toward combination DMARD therapy and use of the new
biologic drugs, which were not included here. Annual drug costs
per patient treated with the biologic drugs infliximab or etanercept
are estimated at over $12,500 USD, with total treatment costs at
approximately $18,000 USD for infliximab and $12,600 USD for
etanercept.34
There are new drugs for osteoarthritis (OA) on the horizon, including
those to prevent progression in early OA and disease-modifying
drugs for established OA. The availability of these drugs will
increase the pool of people for whom drug treatment is
appropriate and costs will be staggering, given the high prevalence
and chronicity of the disorder. However, when considering the
economic cost of arthritis, the direct costs (such as hospitalization
and medications) are far less than the indirect costs caused by lost
wages and production loss due to disability.35,36 In fact, the
total cost of drugs—including the management of drug toxicity—
constitutes only 15% to 20% of the direct costs of arthritis.35,36
Given the considerable economic burden of arthritis (estimated
to be in excess of $4.4 billion for all of Canada in 1998),37 drug
therapy has the potential for significant economic benefit
especially if such therapy can be shown to reduce the costs
associated with disability, loss of productivity and premature
mortality.36,38 Therefore, pharmacoeconomic analysis of new
arthritis drugs should play a major role in determining whether
the ODB will include specific drugs on the formulary.
Data has been presented on prescribing patterns of arthritisrelated medications for Ontario. It is apparent from the findings
that these patterns have varied across time and to a moderate
extent, across regions. Some of the observed increases/decreases
in prescriptions may be a result of changes in the ODB plan and
formulary over time. The findings in this chapter indicate that
trends in the use of arthritis-related drugs have continued to
change since the 1998 edition of this ICES research atlas. One
of the most notable findings is the high rate of prescriptions for
the recently developed COX-2 inhibitors and the subsequent
great increase in the total cost of arthritis-related medication
as a result. This chapter also examines the prescribing patterns
of DMARDs for the first time. This is particularly relevant, as
one of the most important challenges for arthritis care is
ensuring access to the medications that are more effective at
preventing joint damage, such as DMARDs and the newly
developed biologic drugs.
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Appendix

5.A How the research was done

Analyses

Data sources
Data were obtained from the Ontario Drug Benefit (ODB)
program database for the years 1992 to 2001, inclusive. The Drug
Programs Branch of the Ontario Ministry of Health and Long-Term
Care administers the ODB, which provides access to all drugs on the
program’s formulary to Ontario residents who are over the age of
65. The ODB formulary identifies drug products designated as
benefits under the program, as well as those brands of drugs that
are considered to be interchangeable, and serves as a prescribing
and reimbursement guide for doctors and pharmacists. Although
it is not 100% comprehensive, the ODB currently covers over 2,500
drug products. Products listed in the ODB formulary are reviewed
on a continuous cycle.
Every drug product in Canada that is approved for use by Health
Canada’s Therapeutic Products Directorate is assigned a unique
Drug Identification Number (DIN) which can be found through
Health Canada’s Drug Product Database (DPD). The information
on the DPD is updated on a weekly basis. In addition to the DIN,
the prescription claims data submitted to the ODB each contain
the date the prescription was filled, the quantity of drug dispensed,
the total cost of the prescription, the professional fees included
in the total cost, and the unique identifying numbers for the
beneficiary, prescriber and dispenser. Drug costs for seniors who
reside in chronic care institutions, rehabilitation facilities, or acutecare hospitals are paid out of the budget for these institutions,
so these data were not available for inclusion in the study.

Arthritis-related medications—namely the major categories of
NSAIDs (separated into conventional and COX-2 inhibitors),
corticosteroids, and DMARDs—were identified through a review
of the literature and in consultation with both a rheumatologist
and pharmacologist. Claims that involved these arthritis-related
drugs were identified by their unique DIN in the ODB program
dataset. See Table 5.1 (page 89) for the list of drug names and
categories that were included in the analyses.
The number of people aged 65 years and older with a prescription
for each of the arthritis-related drugs was extracted for the years
1992–2001. The total number of prescriptions written was
determined quarterly for NSAIDS (conventional and COX-2
inhibitors), corticosteroids (oral and injectable) and DMARDS. The
number of prescriptions was also determined for the specific
types of DMARDS. For fiscal year 2000/01 (April 1, 2000 to March 31,
2001), the number of people aged 65 years and older per 1,000
population with a prescription for conventional NSAIDs, COX-2
inhibitors, corticosteroids (oral or injectable) and DMARDs was
determined for each of the 16 District Health Councils (DHCs) in
Ontario. Population denominators for rates were obtained
from Statistics Canada census data; intercensal estimates based
on 1996 and 2001 census data were used. Comparative ratios for
rates (ratio of DHC rate to the overall Ontario rate) were calculated
and displayed as maps. The degree of regional variation was
also quantified using the extremal quotient (ratio of the highest
to the lowest rate).
Data were also obtained on the total cost to the Ontario
government for arthritis-related medications for the years 1998
to 2001, which was the only period for which cost data were
available. Total cost per year and the mean cost per person
were calculated for DMARDs (6 types), conventional NSAIDs,
COX-2 inhibitors and corticosteroids (oral and injectable), as well
as for all of these medications combined. The percentage change
in the total cost and the mean cost per person from 1998 to 2001
was also determined for each drug grouping.
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Limitations
Changes to the ODB have taken place over the period during
which the analyses were carried out and these changes may have
affected the results in this chapter. These changes include the
introduction of co-payments by the provincial government in
1996. Prior to this, the ODB program covered the full cost of all
prescriptions outlined in the formulary. With the implementation
of co-payments, individuals over the age of 65 years with annual
incomes above a certain cut-off must pay an initial deductible of
$100 and approximately $6 per prescription above the
deductible. Following this policy change, many seniors began to
substitute less expensive over-the-counter medications for their
prescriptions. This was found to be particularly true for NSAIDs, as
shown in the 1998 ICES atlas on Patterns of Health Care in
Ontario: Arthritis and Related Conditions in the chapter on Use of
Medication for Arthritis and Related Conditions.29 Data on costs
for prescription medications in this chapter does not include the
cost of co-payments incurred by individuals.
Other changes to the ODB include the delisting of certain
formulary drugs (i.e. ibuprofen without a prescription), and the
inclusion of newly discovered and/or developed drugs on the
formulary. This was particularly evident for the introduction of
COX-2 inhibitors in 1999. The inclusion of recently developed
drugs has also had a noticeable effect on the pattern of DMARD
prescribing; a pattern which will likely continue as research into
DMARDs and biologics results in further drug discoveries.
Additionally, there are often restrictions in the ODB on the
prescription of new drugs, such that they are only included in the
formulary for individuals who meet specific criteria or those who
have obtained special permission. Data on the use of such drugs
will show large increases, once these restrictions are lifted.
Another limitation of the data presented in this chapter is that
no data were available relating to diagnoses associated with each
of the prescriptions written. Since many of the drugs are used
to treat multiple conditions (e.g. methotrexate can also be used
in the treatment of certain cancers, cyclosporine is used to
prevent rejection following organ transplants and steroids are
used for many conditions including allergic reactions, asthma,
inflammatory bowel disease and many autoimmune diseases), it is
possible that the prescriptions included in these analyses were, in
fact, written for non-arthritis conditions.
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