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Objective: To estimate the prevalence of questionable and rational high-risk prescribing
among elderly people of the three drug groups most commonly implicated in drug-related ill-
ness: cardiovascular drugs, psychotropic drugs and nonsteroidal anti-inflammatory drugs
(NSAIDs).
Design: Retrospective prevalence study; all prescription and billing records for the period
Jan. 1 to Dec. 31, 1990, for the study sample were retrieved from the relevant provincial
databases of the Regie de l'assurance-maladie du Quebec.
Setting: Quebec.
Participants: Regionally stratified random sample of 63 268 elderly medicare registrants
who made at least one visit to a physician in 1990 and were not living in a health care institu-
tion for the entire year.
Main outcome measure: Prescription information was examined for three types of high-risk
prescribing: rational and questionable drug combinations, excessive treatment duration and
drugs relatively contraindicated for use in elderly people.
Results: Overall, 52.6% of the patients experienced one or more events of high-risk prescrib-
ing, and 45.6% experienced at least one that was questionable. High-risk prescribing was
most prevalent for psychotropic drugs, and questionable prescribing was more frequent than
rational prescribing in this drug group. An estimated 30.8% of the total elderly population in
Quebec received benzodiazepines for more than 30 consecutive days, 12.9% received a long-
acting benzodiazepine, and 13.0% received a questionable high-risk psychotropic drug com-
bination. The prevalence of high-risk prescribing was higher among the women than among
the men and increased with age until 75 to 84 years. There were significant unexplained dif-
ferences between regions in the regional prevalence of high-risk prescribing, particularly of
psychotropic drugs.
Conclusion: The prevalence of questionable high-risk prescribing, especially of psychotropic
drugs, is substantial among elderly people. This may be a potentially important and avoidable
risk factor for drug-related illness in elderly people.

Objectif: Evaluer la prevalence des ordonnances a risque eleve douteuses et rationnelles,
chez les aines, des trois groupes de medicaments lies plus souvent aux maladies d'origine
medicamenteuse: medicaments cardiovasculaires, psychotropes et anti-inflammatoires non
steroidiens (AINS).

Dr. Tamblyn is assistant professor in the departments ofMedicine and ofEpidemiology and Biostatistics, Dr. McLeod is professor in the
departments ofMedicine and Pharmacology, Dr. Abrahamowicz is assistant professor in the Department ofEpidemiology and Biostatistics,
Drs. Monette and Huang are assistant professors and Dr. Gayton is associate professor in the Division of Geriatrics, Dr. Berkson is assistant
professor in the Division ofRheumatology, Dr. Dauphinee is professor in the Division of Gastroenterology, Dr. Grad is assistant professor in
the Department ofFamily Medicine, Dr. Isaac is assistant professor in the Division ofRespiratory Medicine, Mr. Schnarch is a research
assistant in the Department ofEpidemiology and Biostatistics, and Dr. Snell is associate professor in the Division ofInternal Medicine, McGill
University, Montreal, Que.

Reprint requests to: Dr. Robyn M. Tamblyn, Rm. 303, Lady Meredith House, McGill University, 1110 Pine Ave. W, Montreal, PQ H3A IA3;
fax (514) 398-3288

(- For prescribing information see page 1906 CAN MED ASSOC J 1994; 150 (I 1)



Conception: Etude de prevalence retrospective; tous les dossiers d'ordonnances et de fac-
turation de la periode du IPe janvier au 31 decembre 1990 de 1'echantillon vise par l'etude ont
et extraits des bases de donnees provinciales pertinentes de la Regie de l'assurance-maladie
du Quebec.
Contexte : Quebec.
Participants: Echantillon aleatoire stratifie regionalement de 63 268 ain6s inscrits a l'assu-
rance-maladie qui ont consulte au moins une fois un medecin en 1990 et n'ont pas v6cu toute
l'annee dans un etablissement de soins de sante.
Principales mesures de resultats: On a etudie l'information sur les ordonnances pour en
extraire trois types d'ordonnances a risque eleve: combinaisons de medicaments rationnelles
et douteuses, duree excessive du traitement et medicaments relativement contre-indiques
chez les aines.
Resultats: Dans l'ensemble, 52,6 % des patients ont obtenu une ou plusieurs ordonnances a
risque eleve et 45,6 % en ont obtenu au moins une qui 6tait douteuse. Les ordonnances a
risque eleve ont ete les plus frequentes dans le cas des psychotropes et les ordonnances dou-
teuses ont ete plus frequentes que les ordonnances rationnelles dans cette categorie de
medicaments. On estime que 30,8 % des ain's du Quebec ont recu des benzodiazepines pen-
dant plus de 30 jours consecutifs, 12,9 %, des benzodiazepines a effet prolonge et 13,0 %,
une combinaison douteuse de psychotropes 'a risque eleve. La prevalence des ordonnances 'a
risque eleve etait plus elevee chez les femmes que chez les hommes et a augmente avec l'age
jusqu'a 75 'a 84 ans. On a constate d'importants ecarts inexpliques entre les regions au niveau
de la prevalence regionale des ordonnances 'a risque eleve, et particulierement des ordon-
nances de psychotropes.
Conclusion: La prevalence des ordonnances 'a risque eleve douteuses, particulierement de
psychotropes, est importante chez les aines. Il pourrait s'agir d'un facteur de risque important
et evitable de maladies d'origine medicamenteuse chez les alnes.

H ealth problems affecting elderly people are of
increasing concern as the proportion of people
65 years of age and older increases in the popu-

lation.' Of elderly people 78% have at least one chronic
disease, and 30% have three or more. Although the fre-
quency of use of ambulatory health care services among
elderly patients is similar to that among younger peo-
ple,34 the former group accounts for a disproportionate
amount of prescription drug use.'5 For example, in
Saskatchewan people 65 years of age and older account
for 15% of the patient population but for 41% of all pre-
scriptions.6 Consistent with these observations, most
studies have found that elderly patients are two to three
times more likely than younger people to be admitted to
hospital because of a drug-related illness.

Drug-related illness is the primary reason for 1% to
5% of medical visits,89 3% to 23% of hospital admis-
sions7"'" and 1 in 1000 deaths.'2 The excess of drug-
related illness in the elderly population has been attributed
to age-related changes in drug metabolism and excre-
tion,'3"' an increased likelihood of multiple health prob-
lems, which may require more medication and high-risk
combinations of drugs for effective disease control,7'5 and
unintentional misuse of medication because of impaired
visual, motor and memory abilities.'120 Also, Ferguson2'
suggested that suboptimal prescribing is an important risk
factor for drug-related illness among elderly people. She
found that the proportion of prescriptions in general prac-
tice that were inappropriate was 7% to 14% higher among
elderly patients than among middle-aged patients. Gener-
ally, these findings are consistent with the literature: 18%
to 50% of prescriptions for elderly patients are estimated

to be inappropriate.2'-23 Evidence linking inappropriate
prescribing to drug-related illness has been provided by
Grymonpre and associates,'5 who found that 19% of ad-
missions because of drug-related illness were attributed to
inadequate or inappropriate drug therapy.

However, a true understanding of the magnitude of
the problem of inappropriate prescribing is limited by
two considerations. First, the existing literature bases
population estimates on the selected subpopulation of
physicians who participate in studies. Second, defini-
tions of inappropriate prescribing have grouped rational
high-risk prescriptions of drug combinations with pre-
scriptions whose efficacy in elderly patients would be
questionable in all but the rarest of circumstances.

We undertook this study to address these issues.
Using information from provincial health care databases
we estimated (a) the prevalence of high-risk prescribing
of the three groups of drugs most commonly implicated
in drug-related illness (cardiovascular drugs,24-28 psy-
chotropic drugs29 32 and nonsteroidal anti-inflammatory
drugs [NSAIDs]'9'2126'33-36), (b) the proportion of high-risk
prescriptions that were either rational (justified in some
disorders because of known therapeutic benefit) or ques-
tionable (not justified in elderly patients except in rare
circumstances) and (c) the prevalence of high-risk pre-
scriptions by age, sex and health care region.

Methods

We conducted a prevalence survey using data from
Jan. 1 to Dec. 31, 1990, for a regionally stratified random
sample of elderly patients. Eligible patients were those
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who were 65 years of age or older on Jan. 1, 1990, had at
least one billing for a physician visit during the study pe-
riod and were registered as a medicare card holder in
Quebec. (As of July 1, 1990, 753 446 Quebec residents 65
years or older were registered for Quebec medicare cover-
age;37 this represented 97.7% of the 770 925 Quebec resi-
dents in that age group according to 1991 census data.38
Elderly people who reside outside of the province for
more than 183 days in the year are ineligible for Quebec
medicare coverage.) A sample of 6040 eligible patients
was randomly selected from each of the 12 health care re-
gions in Quebec, the sample being drawn from the data-
base of medicare registrants of the Regie de l'assurance-
maladie du Quebec (RAMQ). In the two remote regions
with fewer than 6040 eligible patients, all eligible patients
were included. The total sample was 65 349 patients.

Information about age, sex and region of residence of
the patients was retrieved from the RAMQ demographic
database. Data on all physician billings (1 107 271) and
prescription records (1 919 043) during the study period
for patients in the sample were retrieved from the RAMQ
prescription and billing databases. Data on billings and
prescriptions were linked to each patient using the patient's
scrambled medicare number. Patients who were in an insti-
tution for all of 1990 were excluded before analysis of the
data, because the RAMQ does not record prescription data
for these patients. For patients who were in an institution
and in the community in 1990, prescribing information
was based on the drugs dispensed to them while in the
community. The patient's location of care during the study
period was determined from the service location code on
the physician's billing record. Patients were classified as
being in an institution for all of 1990 if all billings were
from an inpatient setting. It was assumed that drugs dis-
pensed to patients were taken for the prescribed treatment
period. Medication code, treatment duration and the date
the drug was dispensed were used to create a matrix of the
drugs prescribed per patient for each day in the 1-year fol-
low-up period. Complete information was present on all
demographic variables for each patient. Information was
missing or invalid for the service location code in 0.01% of
the records, for the medication code in 0.63%, for the treat-
ment duration in 0.76% and for the date the prescription
was dispensed in 0.39%.

There were sufficient data from the RAMQ prescrip-
tion records to document three main types of high-risk pre-
scribing: drugs prescribed for an excessive duration (ben-
zodiazepines for more than 30 consecutive days), drugs
that were relatively contraindicated for use in elderly pa-
tients (long-acting benzodiazepines, phenylbutazone) and
drug combinations with a potential risk of interaction. Us-
ing a quarterly expert review of drug interactions,39 we de-
fined a subset of high-risk drug combinations for which
there was established evidence of a risk of drug interaction
that could result in significant deterioration in patient
health or death. On the basis of this review we defined 56
high-risk combinations for cardiovascular drugs, 50 for

psychotropic drugs and 14 for NSAIDs (Appendix 1).
Computer algorithms were then developed for each drug
combination and applied to the matrix of drugs-days con-
structed for each patient. For each combination assessed,
we counted only the first calendar event detected for each
patient in the study period.

High-risk drugs and drug combinations were classi-
fied as rational or questionable. This classification was
based on published data for the categories of excessive
duration and contraindicated drugs and on expert review
for drug combinations. Benzodiazapine treatment for
more than 30 days was defined as questionable because
of the absence of an indication in all but 1% to 2%4014 of
patients with selected psychiatric disorders and because
of the problems of habituation, loss of efficacy and dis-
turbance in sleep patterns with prolonged treatment.42-"
Prescription of long-acting benzodiazepines was defined
as questionable because of the increased risk of falls,
fractures and confusion among elderly patients using
these medications3' 32 and the absence of evidence show-
ing an advantage over short-acting products. Prescription
of phenylbutazone was defined as questionable because
of the risk of bone-marrow suppression and the avail-
ability of suitable alternative drugs for rheumatic disor-
ders in elderly patients.45

High-risk drug combinations were independently
classified by a review panel of six academically affili-
ated specialists who would commonly prescribe these
drugs (cardiologists, psychiatrists and internists). There
was unanimous agreement in classifying drug combina-
tions as rational or questionable for 83% of the cardio-
vascular drug combinations, 80% of the psychotropic
drug combinations and 100% of the NSAID combina-
tions. Disagreements were arbitrated by a clinical phar-
macologist (P.J.M.). Eleven of the 56 cardiovascular, 15
of the 50 psychotropic and 3 of the 14 NSAID high-risk
drug combinations were classified as questionable (Ap-
pendix 1).

We evaluated the frequency of rational and ques-
tionable high-risk prescribing by drug category using the
first event detected in the study period for each patient.
To produce population estimates of high-risk prescrib-
ing, we first estimated the expected number of events in
each health care region by multiplying age- and sex-
specific prevalence rates of high-risk prescribing in each
region by the proportion of elderly people in each age
and sex group who visited a physician in 1990 in that re-
gion.37 We then summed the expected number of events
across regions and divided the figure by the total number
of elderly people registered with the RAMQ in 1990.
Contingency tables were used to summarize frequency
by age, sex and region. Differences in prevalence were
evaluated with the X2 test for categoric variables and lo-
gistic regression analysis for continuous variables (age),
the type I error being corrected for multiple compar-
isons. We obtained age- and sex-standardized prevalence
rates of high-risk prescribing by using the Quebec popu-
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lation of elderly people in 1990 as the population stan-
dard.

Results

The elderly population and the characteristics of the
study sample by health care region are displayed in
Table 1. The mean age in the study sample was 75.0
(range 65 to 1 1) years. Consistent with the regional sex
distribution among Quebec elderly people," there was a
greater proportion of women in the predominantly urban
regions than in the remote areas. Of the 65 349 patients
2081 (3.2%), whose mean age was 80 years, were re-
moved from analysis because they were in an acute or
chronic care institution for all of 1990. Two thirds of the
study sample had received all of their care in 1990 in the
community.

For the 63 268 remaining patients the median num-
ber of physician visits in 1990 was 8 (range 1 to 475).
All but 166 (0.3%) of the patients had received a pre-
scription in 1990; 56.9% of the patients received a pre-
scription for one or more cardiovascular drugs, 56.2%
for an NSAID and 48.5% for a psychotropic drug. Two
thirds of all prescriptions were for drugs in these three
groups, and 80% of the prescriptions were written by
general practitioners. The median number of prescrip-
tions per patient was 22; the median was slightly higher
for the women than for the men (24 and 18 respectively).

The prevalence of rational and questionable high-
risk prescribing is reported in Table 2. Overall, 52.6% of
the patients had one or more high-risk prescribing events
in 1990, and 45.6% received at least one questionable
prescription. A rational high-risk drug combination was

prescribed for 26.4% of the patients and a questionable
combination for 29.0%. NSAIDs were the most preva-
lent form of rational drug combination (13.7% of the pa-
tients). Questionable prescribing was most common with
the psychotropic drugs: 15.6% of the patients had a
questionable psychotropic drug combination, 36% re-
ceived benzodiazepines for more than 30 consecutive
days, and 15.4% were prescribed a long-acting benzodi-
azapine. Only 41 patients (0.1%) had a prescription for
phenylbutazone.

The estimated population prevalence of high-risk
prescribing among elderly people was lower than that
observed in the study sample (Table 2), because 8% to
16% of the elderly people in the 12 health care regions
did not visit a physician in 1990, and the region with the
largest population of elderly people had the lowest
prevalence of high-risk prescribing. On the basis of these
population estimates, almost one third of the elderly peo-
ple in Quebec were exposed to benzodiazapines for
more than 30 consecutive days in 1990.

Table 3 lists the most prevalent high-risk drug com-
binations. For cardiovascular drugs a prescription of two
calcium-channel blockers was the most common ques-
tionable combination; a prescription of digitalis and
furosemide was the most common rational combination.
For the psychotropic drugs the most common question-
able combination was of two benzodiazepines; the next
most common was of a benzodiazapine and a sedative.
For NSAIDs the most common questionable combina-
tion was of two NSAIDs, and the most common rational
combination was of acetylsalicylic acid (ASA) and an
NSAID. We assumed in the latter case that the ASA and
the NSAID were usually being used for two different in-

Table 1 Population and characteristics of study sample of people 65 years of age and older Quebec irn 1990 'I;
health care region
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dications; for example, it was considered rational to pre-
scribe low-dose ASA for cardiovascular prophylaxis and
another NSAJD for rheumatic disease.

The age-standardized prevalence of high-risk pre-
scribing among the women and men in the study sample
is displayed in Table 4. Except for rational combinations
of cardiovascular drugs, the female patients were ex-
posed to significantly more high-risk prescriptions than
the male patients (p < 0.001). This was especially true
for the psychotropic drugs: 5% more women than men
were exposed to questionable psychotropic combina-
tions, 11% more women than men were exposed to ben-
zodiazepines for more than 30 days, and 3% more
women than men were prescribed long-acting benzodi-
azepines. Differences in high-risk prescribing between
the women and men were mainly due to differences in

the proportion of women and men prescribed medication
in these drug categories. For example, 54.0% of the
women received at least one prescription for a psy-
chotropic drug, as compared with 40.4% of the men. Of
these patients, 75.6% of the women and 73.4% of the
men received benzodiazepines for more than 30 days.

The prevalence of rational and questionable pre-
scribing increased with age until about 75 to 84 years
and then diminished. This age-related increase was pri-
marily due to more patients in higher age groups receiv-
ing cardiovascular, psychotropic or NSAID drugs. For
example, among the women 65 to 69 years of age 56.1%
received a cardiovascular drug and 11.1% received a
questionable cardiovascular drug combination. The cor-
responding figures for women 80 to 84 years of age
were 66.7% and 13.7%. The most prevalent questionable

Table 2: Prevalence of high-risk prescribing in the study sample and estimated prevalence
in the Quebec elderly population, by high-risk prescribing category*

Prescribing category

Rational
Cardiovascular drug combination
Psychotropic drug combination
NSAID combination

Questionable

% of patients in
study sample (and 95%
confidence interval)

9.1 (8.8-9.4)
8.6 (8.3-8.9)

13.7 (13.4-14.0)

Estimated no. (and %)
of elderly people

in Quebec

56 575
56 317
85 159

(7.9)
(7.8)

(11.8)

Cardiovascular drug combination 11.6 (11.3-11.9) 72 052 (10.0)
Psychotropic drug combination 15.6 (15.2-16.0) 93 343 (13.0)
NSAID combination 7.9 (7.6-8.2) 49 089 (6.8)
Benzodiazepine > 30d 36.1 (35.6-36.6) 221 892 (30.8)
Long-acting benzodiazepine 15.4 (15.0-15.8) 92 931 (12.9)
Phenylbutazone 0.1 (0.06-0.13) 332 (0.05)

*High-risk prescribing refers to drugs prescribed for an excessive duration (i.e., benzodiazepines for more than 30
consecutive days), drugs that were relatively contraindicated for use in elderly patients (i.e., long-acting benzodi-
azepines, phenylbutazone) and drug combinations with a potential risk of interaction. Prescribing was rational if it was
justified in some disorders because of known therapeutic benefit; it was questionable if use was not justified to achieve
effective treatment except in rare circumstances. NSAID = nonsteroidal anti-inflammatory drug.

Table 3: Most prevalent rational and questionable high-risk drug combinations, by drug group*

Rational combination

Cardiovascular
Digitalis + furosemide
Digitalis + thiazide

Psychotropic
Benzodiazepine + antidepressantt
Benzodiazepine + tranquillizert

NSAID
ASA + NSAID
NSAID + B-blocker

% of
sample

4.5
2.8

5.0
3

6.3
4.6

Questionable combination

Cardiovascular
Two calcium-channel blockers
Thiazide + thiazide

Psychotropic
Two benzodiazepines
Benzodiazepine + sedative§
NSAID
Two NSAIDs
ASA + ASA

*There was agreement in classification for all drug combinations except the questionable psychotropic combinations, for which
17% of the reviewers felt that they were rational. ASA = acetylsalicylic acid.
tAntidepressant includes amitriptyline, amoxapine, clomipramine. desipramine. doxepin. fluoxetine. imipramine, isocarboxazid,
maprotiline, nortriptyline, phenelzine. protriptyline, tranylcypromine, trazodone and trimipramine.
tTranquillizer includes chlorpromazine. chlorprothixene. flupenthixol, fluphenazine. fluspirilene, haloperidol, loxapine, mesori-
dazine. methotrimeprazine, pericyazine. perphenazine. pimozide, pipotiazine. prochlorperazine. promazine, thiopropazate, thio-
properazine, thioridazine. thiothixene and trifluoperazine.
§Sedative includes chloral hydrate, hydroxyzine. meprobamate and promethazine.
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% of
sample

3.4
2.2

13.9
1.9

5.3
2.6
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prescription in all age groups was of psychotropic drugs,
and the least common was of NSAIDs. Questionable
prescribing of psychotropic drugs was most common
among the patients aged 75 to 79: 43.9% of the patients
in this age group received benzodiazapines for more
than 30 consecutive days, 19.2% received a questionable
psychotropic drug combination, and 17.6% received a
prescription for a long-acting benzodiazapine.

Table 5 shows the regional prevalence of high-risk
prescribing. The 351 patients eligible for inclusion in the
remote region of Nord du Quebec experienced the low-
est prevalence of high-risk prescribing in all drug cate-

gories. In the remaining 11 regions, there were modest
but significant differences in the rational high-risk com-
binations (p < 0.001). Rational cardiovascular drug com-
binations were most common in the southwestern re-
gions of Quebec, and rational psychotropic combinations
were most common in southeastern Quebec. Among the
questionable prescriptions, there were small differences
between the regions in the prevalence of prescriptions of
cardiovascular drugs and NSAIDs. The largest differ-
ences between regions (excluding Nord du Quebec)
were for questionable psychotropic drug prescribing. Re-
gional differences of up to 5% were observed for psy-

lable 4: Age-standardizeni ratimnal and questionable high-risk orescribing. bv vexanz prescribing
c.ategorv`

'Table 5: Age- and sex-standard-ized -at:.rai and questionable high-risk prescribing, by health care regionr and prescor'
rig category
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chotropic drug combinations, 10% for prescriptions of
benzodiazapines for more than 30 days and 6% for pre-
scriptions of long-acting benzodiazepines. The highest
prevalence of questionable psychotropic drug prescrib-
ing was in Quebec-Chaudiere and Saguenay-Lac Saint
Jean; the lowest prevalence was in Montreal-Laval.

Discussion

We found that the three drug groups studied ac-
counted for two thirds of all prescriptions and that 48%
to 57% of the patients were given one or more drugs
from each of these groups. Thus, prevalence of use
likely explains why these three drug groups are com-
monly implicated in drug-related illness. Also, we found
that 52.6% of the patients had at least one high-risk pre-
scribing event in 1990 and that 45.6% experienced at
least one episode of questionable high-risk prescribing.
Both rational and questionable high-risk prescribing in-
creased with patient age up to 75 to 84 years, primarily
because of age-related increases in prescribing. These
data are consistent with the hypothesis that the relation
between drug-related illness and age is due to increases
in the use of medications as patients become older as
well as age-related increases in the prevalence of ratio-
nal high-risk prescribing to achieve therapeutic efficacy.
The reduction in the proportion of drug use among pa-
tients over 84 years may be a function of more conserva-
tive prescribing for patients in this age group or selective
differences in the health status of patients who surpass
average life expectancy, or both. Our findings also sup-
port Ferguson's2' contention that questionable prescrib-
ing is common in the elderly population, and the increas-
ing occurrence of drug-related illness with age may be
explained in part by suboptimal prescribing practices.

In our study high-risk prescriptions, particularly of
psychotropic drugs and NSAIDs, were more common
among the women than among the men. These differ-
ences were a function of drug use: more women than
men were prescribed drugs in these categories. A num-
ber of studies have found that women use more medica-
tion than men.4"5' Consistent with this trend, drug-
related illness has been noted to occur more commonly
in women.'516,26'52 Reasons for differences in drug use be-
tween the sexes have been proposed by a number of au-
thors, the most common explanation being that women
visit physicians more often than men do.50 In Quebec in
1990 a higher proportion of elderly women than of el-
derly men visited a physician; however, in the study
sample the actual frequency of physician visits by the
male and female patients was about equivalent.

Consistent with other studies, we found that ques-
tionable prescribing of psychotropic drugs was com-
mon,225355 particularly of benzodiazapines. We estimated
that almost 33% of elderly people in Quebec in 1990
were exposed to benzodiazepines for more than 30 con-
secutive days and that 13% were prescribed long-acting

benzodiazepines. The cut-off point of 30 days may be
considered unnecessarily restrictive; however, more le-
nient cut-off points would not have substantially
changed the prevalence. Among the patients who took
benzodiazepines for more than 30 days, the average
number of consecutive days of exposure was 141 days;
this represents 4.5 prescriptions on average being filled
during the longest consecutive period of use.

The prevalence of benzodiazepine use in our study
was substantially higher than that reported in other pop-
ulation studies.6'4'48 For example, in Saskatchewan in
1989 and in Britain in the early 1970s, 20% of elderly
women and 10% to 12% of elderly men received a pre-
scription for benzodiazapines.6'4' The corresponding fig-
ures in our study were 51% and 33%. Even when these
estimates are corrected for differences in sampling meth-
ods, the elderly patients in Quebec were more than twice
as likely to be prescribed benzodiazepines in 1990 as el-
derly patients in Saskatchewan in the same period.6
These findings were not explained by the preferential
prescription of benzodiazepines over other categories of
psychotropic drugs. The overall prevalence of psy-
chotropic drug use in our study was 48.2%, whereas it
was 10% to 33% in other studies.56 Also, sedative-
hypnotic drug use has been consistently highest in Que-
bec in three consecutive national health surveys.46 The
higher prevalence of psychotropic drug use among Que-
bec elderly patients does not seem to be explained by a
higher prevalence of mental health problems. In 1988,
1.1% of Quebec elderly people were admitted because of
a psychiatric problem, as compared with 1.7% in Sask-
atchewan and 1.3% in all of Canada.57

The fact that the patients in the remote region of
Nord du Quebec had the lowest prevalence of high-risk
prescribing in all drug categories may have been because
of reduced access to medical services and differences in
the way medical services and drugs are reimbursed and
thus recorded. In 1990 there was one physician per 1900
people in this region, as compared with 1 per 835 in
Cote Nord and 1 per 267 in Montreal-Laval.58 About
33% of medical services in this region are reimbursed on
a salary basis, as compared with 3% to 15% in the other
regions, and drugs may often be dispensed through nurs-
ing stations and health centres and therefore would not
be recorded in the RAMQ prescription database.37

In summary, we found that high-risk prescribing
was common in the elderly population and that question-
able prescribing of psychotropic drugs was the most
prevalent form of high-risk prescribing. We suspect that
questionable high-risk prescribing may contribute to an
increased risk of drug-related illness in elderly people
and believe that this should be confirmed in future study.
Potential reasons for the occurrence of questionable pre-
scribing need to be explored so that interventions can be
effectively implemented. By using administrative data-
bases in our study we could not assess clinical indica-
tions for prescribing or patient compliance (actual expo-
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sure to risk). The prevalence of questionable drug com-
binations representing therapeutic duplications (two or
more drugs prescribed from the same class) may be
overestimated, since medication substitutions cannot be
differentiated from concurrent use. Despite these limita-
tions, provincial prescription databases in Canada repre-
sent a unique resource for estimating medication use and
cost in the elderly population and for estimating some of
the determinants of use and the consequences.
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Appendix 1: High-risk drug combinations classified as rational or questionable for use in elderly patients*

Rational combinations

Cardiovascular Thiazide + sulfonemide oral Barbiturate + quinidine
B-blocker + barbiturate hypoglycemic Barbiturate + valproic acid
B-blocker + chlorpromazine Indapamide + lithium Barbiturate + B-blocker
B-blocker + thioridazine Indapamide + digitalis Tricyclic antidepressant
3-blocker + cimetidine Indapamide + sulfonemide oral + barbiturate
B-blocker + hydralazine hypoglycemic Tricyclic antidepressant
B-blocker + NSAID Thiazide + diazoxide + tranquillizer
B-blocker + propafenone Indapamide + diazoxide Tricyclic antidepressant
B-blocker + rifampin Diazoxide + lithium + clonidine
B-blocker + prazosin Mexiletine + theophylline Tricyclic antidepressant
B-blocker + antithyroid drug Digoxin + erythromycin + guanethidine
Clonidine + tricyclic Digoxin + metoclopramide Tricyclic antidepressant

antidepressant Digoxin + quinine + opiate
Digitalis + furosemide Psychotropic Tricyclic antidepressant
Digitalis + ethacrynic acid Clonazepam + antidepressant + clonazepam
Digitalis + thiazide Other benzodiazepine Tricyclic antidepressant
Digitalis + antithyroid drug + antidepressant + other benzodiazepine
Digitalis + thyroid preparation Clonazepam + tranquillizert Tricyclic antidepressant
Digitalis + cholestyramine Other benzodiazepine + sedative
Digitalis + quinidine + tranquillizer MAO inhibitor + clonazepam
Digitalis + amiodarone Clonazepam + opiate MAO inhibitor + other
Digitalis + propafenone Other benzodiazepine + opiate benzodiazepine
Amiodarone + warfarin Clonazepam + barbiturate MAO inhibitor + barbiturate
Amiodarone + phenytoin Other benzodiazepine MAO inhibitor + tranquillizer
Amiodarone + procainamide + barbiturate Tricyclic antidepressant
Quinidine + barbiturate Clonazepam + sedativet + cimetidine
Quinidine + cimetidine Sedative + tranquillizer NSAID
Quinidine + rifampin Sedative + opiate ASA + valproic acid
Verapamil + digitalis Sedative + antidepressant ASA + probenecid
Cholestyramine + warfarin Tranquillizer + cardiotropic ASA + sulfinpyrazone
Clofibrate + warfarin drug ASA + heparin
Thyroxine + warfarin Tranquillizer + opiate ASA + oral hypoglycemic
Thyroxine + digitalis Tranquillizer + antidepressant ASA + antidiabetic agent
Guanethidine + chlorpromazine Tranquillizer + barbiturate ASA + methotrexate
Guanethidine + tricyclic Tranquillizer + propranolol NSAID + ACE inhibitor

antidepressant Tranquillizer + opiate ASA + hydrocortisone
Thiazide + lithium Barbiturate + warfarin NSAID + B3-blocker

ASA + corticosteroid
Questionable combinations

Cardiovascular Indapamide + thiazide Barbiturate + opiate
Two B-blockers Psychotropic Barbiturate + antidepressant
Two calcium-channel blockers Clonazepam + other MAO inhibitor + levodopa
Two ACE inhibitors benzodiazepine MAO inhibitor + meperidine
Thiazide + thiazide Other benzodiazepine MAO inhibitor + antidepressant
B-blocker + theophylline + benzodiazepine Two MAO inhibitors
B-blocker + verapamil Clonazepam + clonazepam Two tricyclic antidepressants
Ethacrynic acid + furosemide Benzodiazepine + sedative NSAID
Furosemide + furosemide Sedative + barbiturate ASA + warfarin
Two potassium-sparing diuretics Two sedatives Two NSAIDs
Potassium-sparing diuretic Two tranquillizers ASA + ASA
+ potassium supplement Two barbiturates

*See Table 2 for a definition of rational and questionable high-risk prescribing. MAO = monoamine oxidase, ACE = an-
giotensin-converting enzyme.
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