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Objective: To examine the extent prescribed nonsteroidal anti-inflammatory drugs
(NSAIDs) are used by elderly people in Alberta as well as the degree of concurrent use of
multiple NSAIDs, of peptic ulcer medications and of certain medications known to have clin-
ically significant adverse interactions with NSAIDs.
Design: Retrospective analysis of the Alberta Blue Cross database.
Setting: Alberta.
Patients: All people 65 years-of age and older using the subsidized drug benefit plan for
whom prescription claims were submitted for reimbursement between Jan. 1 and June 30,
1991.
Outcome measures: Number of people who received one or more prescriptions for NSAIDs,
rates of prescribing peptic ulcer medications and drugs with the potential for clinically signif-
icant interactions with NSAIDs among NSAID users and non-NSAID users, and rate of pre-
scribing more than one NSAID concurrently.
Results: Of the Albertan population 65 years of age and over 61 601 (26.7%) received at
least one prescription for an NSAID during the study period. In decreasing order, the five
most commonly prescribed NSAIDs were acetylsalicylic acid, diclofenac, naproxen, in-
domethacin and ibuprofen. The total cost of NSAID therapy was $5 415 974. Of the people
prescribed an NSAID 25.8% were also prescribed a peptic ulcer medication, as compared
with 10.5% of the non-NSAID users. There was a significant relation between the increasing
number of NSAID prescriptions and the likelihood of receiving a peptic ulcer medication.
Those who received a prescription for an NSAID were more likely than non-NSAID users to
have been prescribed coumarin anticoagulants, diuretics, angiotensin-converting-enzyme in-
hibitors, B-blockers, oral corticosteroids, methotrexate and lithium, all of which are known to
have possible adverse interactions with NSAIDs. A total of 2631 people had two or more
prescriptions for NSAIDs filled on the same day.
Conclusions: NSALDs are prescribed frequently for elderly people and are associated with
an increased likelihood of concurrent prescription of peptic ulcer medication and medications
that could have adverse drug interactions with NSAIDs. Additional study is required to eval-
uate the appropriateness of NSAID use in elderly patients, to determine the degree of actual
patient consumption of these medications, to document the true prevalence of clinically sig-
nificant drug interactions and to formulate educational strategies to reach physicians with this
information.

Objectif: Examiner dans quelle mesure les personnes agees de l'Alberta utilisent des
medicaments anti-inflammatoires non steroidiens (MAINS), ainsi que l'importance de l'utili-
sation simultanee de MAINS multiples, de m6dicaments contre les ulceres gastro-duodenaux
et de certains medicaments qui ont, avec les MAINS, des interactions defavorables impor-
tantes et reconnues sur le plan clinique.
Conception : Analyse retrospective de la base de donnees de la Croix bleue de 1' Alberta.
Contexte: Alberta.
Patients: Tous les 65 ans et plus beneficiant du regime de medicaments subventionnes et

qui ont presente une demande de remboursement d'une ordonnance entre le lerjanvier et le
30 juin 1991.
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Mesures de resultats: Nombre de personnes qui ont requ une ou plusieurs ordonnances de
MAINS, taux d'ordonnance de medicaments contre les ulceres gastro-duodenaux et de
medicaments qui peuvent provoquer, avec les MAINS, des reactions importantes sur le plan
clinique chez les utilisateurs et les non-utilisateurs de MAINS, et taux d'ordonnance de plus
d'un MAINS en meme temps.
Resultats: Parmi les Albertains de 65 ans et plus, 61 601 (26,7 %) ont requ au moins une or-
donnance de MAINS au cours de la periode d'etude. Par ordre d6croissant, les cinq MAINS
prescrits le plus souvent etaient l'acide ac6tylsalicylique, le diclof6nac, le naproxen, lin-
domethacine et l'ibuprofene. Le traitement aux MAINS a coate au total 5 415 974 $. Parmi
les personnes 'a qui l'on a prescrit un MAINS, 25,8 % ont obtenu aussi une ordonnance pour
un medicament contre les ulceres gastro-duodenaux, comparativement a 10,5 % chez les su-
jets n'utilisant pas de MAINS. Il y avait un lien important entre le nombre croissant d'ordon-
nances pour des MAINS et la probabilite de recevoir un medicament contre les ulceres gas-
tro-duodenaux. Ceux qui ont requ une ordonnance pour un MAINS avaient plus de chance
que les sujets ne prenant pas de MAINS qu'on leur prescrive des anticoagulants couma-
riniques, des diuretiques, des inhibiteurs de l'enzyme de conversion de l'angiotensine, des
B bloquants, des corticosterofdes oraux, du methotrexate et du lithium, medicaments qui
peuvent tous reagir defavorablement avec les MAINS. Au total, 2 631 personnes ont fait
remplir le meme jour deux ordonnances ou plus pour des MAINS.
Conclusions: On prescrit souvent aux personnes agees des MAINS qui sont lies a une pro-
babilite accrue d'ordonnance simultanee de medicaments contre les ulc6res gastro-duode-
naux et de medicaments qui pourraient avoir des interactions medicamenteuses defavorables
avec les MAINS. D'autres etudes s'imposent si l'on veut evaluer dans quelle mesure l utili-
sation des MAINS convient chez les patients ages, determiner l'importance de la consomma-
tion reelle de ces medicaments chez les patients, documenter la prevalence veritable d'inter-
actions medicamenteuses importantes sur le plan clinique et elaborer des strategies
d'education afin de communiquer ces renseignements aux medecins.

A ppropriate use of medications remains an elu-
sive goal.'2 Adverse side effects are common
and accompanied by a significant risk of mor-

bidity and death and high costs.2 This is particularly true
for people 65 years of age and over, who consume 40%
of all prescribed medications yet represent only 10% to
15% of the population.2 The typical North American el-
derly person consumes four to five different medications
per day.2 Researchers claim that 10% to 30% of hospital
admissions of elderly people are due in part to problems
with medications.23

Nonsteroidal anti-inflammatory drugs (NSAIDs)
are some of the most commonly prescribed drugs and
are also available over the counter.2 Approximately 40%
to 60% of the people who use NSAIDs are 60 years of
age and over.4 In the United States, there are an esti-
mated 700 prescriptions for NSAIDs per 1000 people 65
and over every year. Studies suggest that the commonest
indication for analgesic or anti-inflammatory doses of
NSAIDs in elderly people is degenerative arthritis.5 Al-
though NSAIDs are extensively used in the management
of degenerative arthritis, there is little if any evidence
supporting the assertion that they are more effective than
simple analgesics.6 Recent studies have shown that
acetaminophen, weight loss or exercise programs, or a
combination, may be as effective as NSAIDs for the
management of pain and functional limitations sec-
ondary to degenerative arthritis.7 A variety of other in-
terventions are also available. 1-'2 Most elderly patients
taking an NSAID when admitted to hospital apparently

can have the drug successfully discontinued.'
The most serious side effect, gastric and duodenal

ulceration, occurs in approximately 20% of those treated
with NSAIDs.2 4 Elderly people are clearly at increased
risk for serious NSAID-associated bleeding in the upper
gastrointestinal tract.4' -'9 Ranitidine, cimetidine, miso-
prostol and omeprazole appear to be effective in pre-
venting NSAID-induced duodenal ulcerations.2 All of
the agents approved for treating peptic ulcers are effec-
tive in healing gastric and duodenal injury if NSAID
therapy is stopped. Only misoprostol has been reported
to be effective in treating NSAID-induced gastropathy in
patients continuing NSAID therapy.23 Currently there is
no evidence to suggest that the frequency of serious
bleeding in the upper gastrointestinal tract is reduced by
any agent, including misoprostol, in people taking an
NSAID.2' The proportion of patients with NSAID-
induced peptic ulcers necessitating admission to hospital
has been estimated to be 29%.'5 In Alberta this would
translate into approximately 300 admissions per year.
Edema, renal insufficiency, electrolyte abnormalities
(e.g., hyperkalemia), liver function abnormalities, rash
and various abnormalities of the central nervous system
are other side effects of NSAID use.- -'9

NSAIDs have a number of clinically significant ad-
verse drug interactions, some of which are outlined in
Table 1.5 10.27-36 The whole area of drug interactions in el-
derly people remains unsettled.37 Published reports sug-
gest that 8% to 51% of such people are at risk.93A3

The concurrent administration of two or more
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NSAIDs may lead to an increased risk of side effects,
with little or no increase in efficacy.30 There appears to
be interpatient variability in clinical response to different
NSAIDs; therefore, there may be some rationale for
changing from one NSAID to another.28

Another concern about these medications is their
cost. In a report of the cost of NSAID therapy for arthri-
tis 69% was for drug costs and the remaining 31% for
the treatment of NSAID-induced adverse gastrointestinal
reactions." Sustained-release preparations are more ex-
pensive than regular forms but are claimed to improve
patient compliance.20 Patients have shown better compli-
ance with NSAIDs if given once daily than if given fre-
quent dosages during the day.45"' It would be important
to confirm that improved compliance leads to greater
benefit without unacceptable adverse effects in the el-
derly population, particularly since sustained-release
preparations are more expensive.

Leufkens and associates,47 in a utilization study in-
volving half a million people in the Netherlands, identi-
fied 8.6% of the people as having used one or more
NSAIDs (excluding salicylates) during the preceding
year. More than half of the "heavy" users showed con-
comitant use of H2 blockers, antacids or diuretics, or a
combination.

We wished to expand on this and other work by
looking at NSAID use and the use of other drugs of in-
terest in a large elderly population. In this paper we re-
port on the extent and type of prescribed NSAID use by
elderly people in Alberta as well as the degree of con-
current use of NSAIDs, of medications approved for the
treatment of peptic ulcers and of select medications
known to have clinically significant adverse drug inter-
actions with NSAIDs.

Methods

We obtained from Alberta Blue Cross records of
claims for reimbursement submitted to it between Jan. 1

and June 30, 1991, for prescriptions of interest dispensed
to people 65 years and over. The Alberta Health Care In-
surance Plan provides premium-free Alberta Blue Cross
benefits for elderly residents. In 1991, there were

230 545 Albertans 65 years and over, the figure used to
calculate our rates. Up to July 1, 1991, the cost of any
medication prescribed by a licensed physician would be
reimbursed. This benefit did not include medications
prescribed while individuals were inpatients in general
or acute care hospitals (approved bed complement of
12 277 in the province), auxiliary hospitals (approved
bed complement of 5013), or mental health hospitals
(approved bed complement of 1072). In addition, we

were unable to include NSAIDs purchased over the
counter (e.g., acetylsalicylic acid [ASA]), prescriptions
covered by other drug benefit plans and not submitted to
the Alberta Blue Cross and covered prescriptions dis-
pensed between Dec. 1, 1990, and June 30, 1991, that
were not submitted, for whatever reason, to the Alberta
Blue Cross for reimbursement.

Using the American Hospital Formulary System we
requested all prescription records for drugs in the fol-
lowing classes: antihistamines, antineoplastics, iron
preparations, anticoagulants, cardiovascular drugs, an-

algesics and antipyretics, opiate antagonists, diuretics
and uricosuric drugs, gastrointestinal drugs, sulfony-
lureas and unclassified agents. Data will not be provided
on all of these drug classes in this report. This listing in-
cludes all prescriptions for NSAIDs, drugs for the treat-
ment of peptic ulcer disease, coumarin anticoagulants,

Table 1: Interactions between nonsteroidal anti-inflammatory drugs (NSAIDs) and select drugs

Type of
interactionDrugs Description Significance

Lithium

Methotrexate

ACE inhibitor,*
B-blocker,
diuretic

Coumarin
anticoagulant

Oral cortico-
steroid

Pharmacokinetic

Pharmacokinetic

Pharmacodynamic

Combined or
uncertain

Combined or
uncertain

Impaired renal
excretion
Decreased renal
clearance

Attenuated anti-
hypertensive or
diuretic effects
Prolonged
prothrombin time;
increased risk
of hemorrhagic
peptic ulcer disease
Increased risk of
peptic ulcer disease

Increased risk of
lithium toxic effects

Increased risk of
methotrexate toxic
effects

May lead to ineffective
therapy or adjustment
of dosages

Increased risk of
major hemorrhage

Increased risk of
symptomatic ulcera-
tion of the upper
gastrointestinal
tract

*ACE inhibitor = angiotensin-converting-enzyme inhibitor.
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diuretics, angiotensin-converting-enzyme (ACE) in-
hibitors, B-blockers, corticosteroids, methotrexate and
lithium. The same NSAID formulation made by differ-
ent manufacturers or different strengths of the same
NSAID were counted as one type of NSAID.

We examined the use of 16 NSAIDs: ASA, di-
clofenac, diflunisal, fenoprofen, floctafenine, flurbipro-
fen, ibuprofen, indomethacin, ketoprofen, mefenamic
acid, naproxen, phenylbutazone, piroxicam, sulindac,
tiaprofenac acid and tolmetin. ASA was categorized as
either plain ASA (including enteric-coated formulations)
or ASA combinations (ASA combined with one or more
active drug in the same preparation, such as ASA-
codeine).

For this study low-dose ASA consumption was de-
fined as 210 tablets or less during the study period. This
would indicate the use of approximately one tablet or
less per day (212 days from Dec. 1, 1990, to June 30,
1991). Previous studies have indicated a relation be-
tween the dose of ASA used and the likelihood of ad-
verse effects.48 However, results from more recent re-
ports suggest that even low-dose ASA use carries
measurable risks for gastrointestinal side effects.49

We evaluated the extent of concurrent prescriptions
of agents approved for the treatment of peptic ulcer dis-
ease (antacids, H2-receptor anatagonists, misoprostol,
omeprazole and sucralfate).50 We also evaluated the ex-
tent of concurrent prescriptions of drugs for which there
is a risk of clinically important adverse drug interactions
(Table 1). For both the antiulcer medications and those
with the potential for adverse drug interactions we de-
fined concurrent use as the reimbursement for prescrip-
tions of an NSAID and these medications any time dur-
ing the study period. We felt that the strongest evidence
of concurrent use of two or more NSAIDs would be the
dispensing of multiple NSAIDs on the same day.

The Alberta Blue Cross provided all the pertinent
prescription records as well as the drug-cost data. All in-
valid prescription records (e.g., those with missing data)
and records of prescriptions dispensed before Dec. 1,
1990 (a prescription may have been dispensed earlier in
1990 but not submitted for reimbursement until January
1991 or later) were removed from the database before
analysis. Each patient, physician and pharmacy was as-
signed a unique scrambled identifier, which was then
used consistently in all prescription records.

Data analysis was performed with SPSS and Statis-
tix software (version 4.0; Analytical Software, St. Paul,
Minn.). Descriptive statistics, X2 analyses and relative
risk ratios (with confidence intervals) were calculated
with standard methods."'

Results

A total of 61 601 patients (26.7% of the total Alber-
tan population 65 years and over) received at least one
prescription for an NSAID between Dec. I and June 30,

1991. The total number of NSAID prescriptions reim-
bursed were 160 231 (2.60 prescriptions per NSAID
claimant). Table 2 shows an overview of NSAID use by
specific agent. Most (81.3%) of the patients received one
type of NSAID, 15.8% two, 2.5% three and 0.5% four or
more. The total cost of the NSAIDs was $5 415 974.

ASA prescriptions

A total of 22 550 patients (9.8% of the elderly pop-
ulation in Alberta and 36.6% of those prescribed
NSAIDs) received an ASA prescription. Most (97.2%)
were reimbursed for a plain ASA preparation; of these
people 97.3% received only one dose strength: 325 mg
(prescribed for 63.1%) and 650 mg (prescribed for
36.0%) were the most common doses. The mean number
of ASA tablets per individual was 194 (standard devia-
tion [SD] 143). Of the people prescribed ASA 16 929
(77.2% of those who received plain ASA) received low-
dose therapy.

Prescriptions for peptic ulcer medications

Table 3 shows the relative proportions of patients
receiving peptic ulcer medications among those with and
without an NSAID prescription. A total of 33 687 pa-
tients (14.6% of the elderly population) submitted a
claim for one or more prescriptions of peptic ulcer med-
ications. The relative proportion of these prescriptions
among patients receiving an NSAID ranged from 40.0%
(for omeprazole) to 87.1% (for misoprostol). Of the pa-
tients prescribed an antiulcer medication 47.2% had also
been prescribed an NSAID. Fig. I shows the relation be-
tween the number of NSAID claims and the proportion
of people prescribed a variety of medications, including
those for peptic ulcers. There was a significant relation
between the increasing number of NSAID prescriptions
and the likelihood of receiving a peptic ulcer medication
(p <0.001).

If one assumes that the rate of prescribing peptic ul-
cer medications in the NSAID group would be the same
as the rate in the non-NSAID group (10.5%) except for
the concurrent prescription of NSAIDs, one can attribute
28% of all the prescriptions for peptic ulcer medications
to the use of NSAIDs. The proportions attributable for
the individual agents are as follows: misoprostol 82. 1%,
sucralfate 55.5%, nizatidine 31.9%, antacids 27.6%, ra-
nitidine 26.1%, famotidine 25.7%, cimetidine 19.9% and
omeprazole 19.0%. The total cost for peptic ulcer med-
ications during the study period was $5 079 529; there-
fore, the 28% of the total usage attributed to NSAIDs
translates to an estimated $1 422 268 as an indirect cost
of NSAID use.

Adverse drug interactions

Table 4 shows the relative proportions of patients re-
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ceiving drugs for which there is a risk of clinically signif-
icant adverse drug interactions with NSAIDs among
those with and without an NSAID prescription claim.
The proportion of people who received a particular drug
listed in Table 4 and who received an NSAID ranged
from 28.2% (for coumarin anticoagulants) to 67.6% (for
methotrexate). Fig. 1 shows the relation between the
number of NSAID prescriptions and the likelihood of

prescriptions for cardiac medications (i.e., ACE in-
hibitors, B-blockers, calcium-channel blockers, loop di-
uretics, spironolactone, thiazide diuretics and triam-
terene), oral corticosteroids and coumarin anticoagulants.
There was a significant relation between the increasing
number of NSAID prescriptions and the likelihood of a
prescription for a cardiac medication (p < 0.001) and an
oral corticosteroid (p < 0.001).

NSAID

ASA
Plain
Combination
Total

Diclofenac
Naproxen
Indomethacin
Ibuprofen
Ketoprofen
Tiaprofenac acid
Sulindac
Piroxicam
Flurbiprofen
Diflunisal
Floctafenine
Tolmetin
Phenylbutazone
Mefenamic acid
Fenoprofen

Total

All
Received SR
preparations

234 (1.1)

234 (1.0)
9 640 (69.5)
1 434 (18.0)
2 144 (31.2)

1 978 (46.5)
100 (3.1)

77 (4.3)

Table 2: Use of NSAIDs by people 65 years of age and older in Alberta*

No. (and %t) of people

No. of
prescriptions Cost, $f

528 199
28 021

556 220
1 660 255
575 759
589 209
214 374
455 050
336 820
304 366
356 423
146 175
87 083
44 671
47 655
9 142
17 919
14 853

5 415 97415 607 (25.3)160 231

*SR = sustained release, ASA = acetylsalicylic acid.
tPercentages in the first column are of all elderly people in Alberta in 1991 (230 545); percentages in the second
column are of those prescribed the NSAID.
tIn 1991 Canadian dollars.
§The total number is lower than the sum of the numbers because some of the people received more than one type
of NSAID.

21 929
737

22 550§
13 864
7 956
6 876
6 328
4 250
3 187
2 907
2 976
1 789
855
704
396
364
235
136

49 094
1 546

50 640
30 534
15 051
14 695
12 141
8 924
6 974
6 339
6 270
3 421
1 855
1 283
848
500
450
306

(9.5)
(0.3)
(9.8)
(6.0)
(3.5)
(3.0)
(2.7)
(1.8)
(1.4)
(1.3)
(1.3)
(0.8)
(0.4)
(0.3)
(0.2)
(0.2)
(0.1)
(0.1)

61 601§ (26.7)

Table 3: Relative frequency of use of drugs for peptic ulcer disease in elderly people prescribed
an NSAID and those not prescribed an NSAID

No. (and %) of people

Prescribed Not prescribed
an NSAID an NSAID

(n = 61 601) (n = 168 944)

6 293
3 901
2 502
2 453
1 276
1 405
2 138

365

(10.2)
(6.3)
(4.1)
(4.0)
(2.1)
(2.3)
(3.5)
(0.6)

15 885 (25.8)

8 192
4 438

3 572
1 186
1 879
1 660
317
393

(4.8)
(2.6)
(2.1)
(0.7)
(1.1)
(1 .0)
(0.2)
(0.2)

17 802 (10.5)

Relative risk
(and 95% CL)*

2.08
2.42
1.95
5.71
1.91
2.30
17.50
3.00

(2.02,
(2.32,
(1.90,
(5.37,
(1.78,
(2.15,

(17.05,
(2.55,

2.14)
2.52)
2.00)
6.07)
2.05)
2.46)

17.96)
3.52)

2.45 (2.40, 2.50)

CL - confidence limits.

CAN MED ASSOC J 1994; 151 (3) 319

Drug

Ranitidine
Antacid
Cimetidine
Sucralfate
Omeprazole
Famotidine
Misoprostol
Nizatidine
One or more

of the above

p value

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
<0.001
< 0.001
< 0.001

< 0.001
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Concurrent use ofmultiple NSAIDs

Prescriptions for two or more NSAIDs were dis-
pensed on the same day for 2631 patients (1. I% of the
elderly population, 4.3% of those receiving an
NSAID). There were 4046 combinations (3959 combi-
nations of two NSAIDs, 83 of three, 3 of four and 1 of
five). Relatively few (494 [12.2%]) of the combina-
tions included ASA. The prescriptions for multiple
NSAIDs were usually prescribed by a single physician
and dispensed by a single pharmacy - this was the
case for the four people who received combinations of
four or five NSAIDs.

Discussion

NSAIDs are heavily used by elderly people in Al-
berta. Although ASA was found to be the commonest
one prescribed, the most expensive agent used was di-
clofenac, which was predominantly provided in the sus-
tained-release form and accounted for 30.7% of the total

Fig. 1: Proportion of elderly people in Alberta prescribed
select drugs that could have clinically significant adverse
interactions with nonsteroidal anti-inflammatory drugs
(NSAIDs), by number of NSAID prescriptions per patient,
from Dec. 1, 1990, to June 30, 1991.

cost of NSAIDs. Further study of whether the use of sus-
tained-release preparations leads to better clinical out-
comes in older patients with degenerative arthritis is
needed before the widespread use of such preparations
can be supported in this clinical setting. Agents for the
treatment of peptic ulcer disease were commonly pre-
scribed for patients receiving NSAIDs. It is unclear how
useful this intervention was in preventing NSAID-
induced upper gastrointestinal ulceration. The agent that
is arguably the most effective (misoprostolV2) was pre-
scribed for only 3.5% of the peoole given an NSAID. Of
those given misoprostol 87.1 % were also receiving an
NSAID.

NSAIDs are associated with many potentially sig-
nificant adverse drug interactions. Our study was the
first population-based one of the frequency of concurrent
administration of NSAIDs and drugs with this potential.
We have no way of knowing how many adverse interac-
tions actually occurred and were detrimental to the pa-
tient. Linkages to hospital and physician databases might
have provided information on this issue, but these data
sets are likely inadequate as currently constructed. A
finding of concern was that the NSAID users were more
likely than non-NSAID users to be prescribed the inter-
acting medications. This may reflect the underlying dis-
ease state of NSAID users rather than any direct causal
relation. Another explanation is that any prescription is a
marker of additional prescriptions, presumably because
it means that the patient is seeing a physician. We feel
that this area requires additional study.

We see little if any rationale for prescribing two
or more NSAIDs concurrently other than possibly
ASA as an antithrombotic given with another NSAID
as an analgesic or anti-inflammatory drug; however,
there is some evidence that NSAIDs as a class may of-
fer a cardioprotective effect.53 Measures should be
taken to prevent this type of high-risk prescribing. Our
method for estimating concurrent therapy was conser-
vative and probably underestimated the true extent of
the problem. This and alternative methods for deter-
mining concurrent use of NSAIDs should be validated

Table 4: Relative frequency of use of drugs that may nave adverse interacrtin-er.; wit- NSAIDs -

elderly people prescribed an NSAID and those not prescribed an NSAIE
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through a comparison of estimates and actual con-
sumption.

Our study had a number of limitations. We did not
attempt to evaluate the appropriateness of the daily
doses prescribed, because this information was unavail-
able. If this information is felt to be important the "as-
sumed" average daily dose could be calculated and then
compared with maximum recommended doses estab-
lished for each NSAID.54 This estimation of consump-
tion should be validated in empirical studies. Also, we
grouped all NSAIDs together, when in fact patients' re-
sponses and side effects vary between different agents.28
For example, enteric-coated ASA appears to cause less
gastric and duodenal irritation than plain ASA and
buffered ASA.55

Severe restrictions are imposed by the Alberta Blue
Cross database. It does not provide the sex and other rel-
evant characteristics of drug users. Information relating
to indications for therapy, directions given to patients,
compliance and outcomes of therapy are lacking. Fi-
nally, because NSAIDs are available over the counter
and consumption within health care facilities is not in-
cluded in the database, this is an incomplete data set for
total NSAID use. These qualifications would lead to an
underestimate of actual use.

On the basis of our results we feel that NSAID use
could be moderated by increased knowledge and use of
alternative treatments for musculoskeletal disorders, par-
ticularly degenerative arthritis. Cost savings could arise
from more selective use of sustained-release prepara-
tions in patients with known or suspected compliance
problems. Research is required to clarify the issue of
prescribing ASA for cardiovascular protection in pa-
tients using another NSAID. Finally, there appears to be
a need for increased awareness on the part of physicians
about drug interactions.

One of the main challenges will be to link prescrip-
tion data with clinical information.56 This, coupled with
greater clarity on the indications for NSAIDs and guide-
lines for their appropriate use, would permit more defin-
itive conclusions on the relative benefits and burdens of
NSAID therapy.

We thank the Alberta Blue Cross for allowing us access to its
database. This study was done in conjunction with the
McGill-Calgary Drug Research Team, which is a collabora-
tive group of researchers at these two institutions with an in-
terest in rational drug use, particularly in elderly people.

This study was funded by a grant from Merck Frosst
Canada Inc. Drs. Hogan and Campbell are financially sup-
ported by the Brenda Strafford Foundation.
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Sept. 21-22, 1994: Rationalizing Health Care in Canada: the
New Realities (presented by Insight Conferences and The
Globe and Mail)

Calgary
Insight Information Inc., 1700-55 University Ave., Toronto,
ON M5J 2V6; tel (416) 777-1242, fax (416) 777-1292

Sept. 23-24, 1994: 3rd Annual International Sports Medicine
Symposium - Instabilities: a Global Approach (presented
with the Sports Medicine Council of Alberta)

Edmonton
Dr. Lisa Stevenson, Glen Sather Sports Medicine Clinic, E-05
Van Vliet Centre, University of Alberta, Edmonton, AB
T6G 2H9; tel (403) 492-4752, fax (403) 492-1637

Sept. 24-30, 1994: 14th World Congress of Gynecology and
Obstetrics (FIGO '94)

Montreal
Official languages: English, French and Spanish
Study credits available.
FIGO '94 Congress Secretariat, 100-4260 Girouard Ave.,

Montreal, PQ H4A 3C9; tel (514) 485-0855, fax (514)
487-6725

Du 24 au 30 sept. 1994: 14e congres mondial de gynecologie
et d'obstetrique (FIGO '94)

Montreal
Langues officielles: 1'anglais, le fran(ais et V'espagnol
Credits d'education medicale continue.
Secretariat du congres FIGO '94, 100-4260, ave. Girouard,

Montreal, QC H4A 3C9; tel (514) 485-0855, fax (514)
487-6725

Sept. 29-Oct. 1, 1994: Addictions Conference for Northern
Ontario: Celebrating Recovery

Elliot Lake, Ont.
Keynote speakers: Earnie Larsen, Dr. Richard Irons, Frank
O'Dea and Father William Hultberg

Sister Mae Kierans, director, Camillus Centre, tel (705)
848-7181, ext. 222

Du 29 sept. au Ier oct. 1994 : Conference internationale sur
les effets preventifs et therapeutiques des supplements
nutritionnels dans le traitement des maladies chroniques

Toronto
Secretariat de la conference sur les supplements nutritionnels,

a/s Association des hopitaux du Canada, 100-17, rue York,
Ottawa, ON KIN 9J6; t6l (613) 241-8005, fax (613)
241-5055

Sept. 29-Oct. 1, 1994: International Conference on Adjuvant
Nutrition and Chronic Disease: Preventive and Therapeutic
Effects

Toronto
Adjuvant Nutrition Conference Secretariat, d/o Canadian

Hospital Association, 100-17 York St., Ottawa, ON
K I N 9J6; tel (613) 241-8005, fax (613) 241-5055
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