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OBJECTIVE To describe benzodiazepine prescribing for elderly people living in the community
in British Columbia, and to compare such prescribing with an indicator of current guidelines
DESIGN Descriptive analysis ofpharmacy billing data
SETTING Province of British Columbia
PARTICIPANTS All elderly persons (age 65 and older) dispensed benzodiazepines by community
pharmacies in British Columbia during 1990
MAIN OUTCOME MEASURE Potentially inappropriate prescriptions were defined by a maximum

2-month limit of 20 diazepam equivalents daily, as determined by the BC Drug Usage Review
Program in consultation with experts in the field. Physicians' rates of potentially inappropriate
prescribing were determined per 00 benzodiazepine prescriptions written.
RESULTS Almost 24% of elderly people in British Columbia were prescribed benzodiazepines at
least once during 1990. Of these, 17.1 % were given potentially inappropriate prescriptions.
Physicians who prescribed benzodiazepines most frequently had the highest rates of potentially
inappropriate prescriptions.

CONCLUSION Prescribing practice does not correspond with our indicator of current guidelines.

OBJECTIF Decrire le profil des prescriptions de benzodiazepines aux personnes agees vivant dans la
communaute et comparer ce profil de pratique A un indicateur des lignes directrices actuelles.

CONCEPTION Analyse descriptive des donnees de facturation des pharmaciens.
CONTEXTE Province de Colombie-Britannique.
PARTICIPANTS Toutes les personnes Agees (plus de 65 ans) a qui les pharmacies communautaires de la
Colombie-Britannique ont fourni des benzodiazepines en 1990.
PRINCIPALE MESURE DES RESULTATS Pour definir une ordonnance potentiellement inappropriee, on a

utilise une limite maximale de deux mois de prise quotidienne de 20 equivalents chimiques de
diazepam, tel que fixe par le BC Drug Usage Review Program en consultation avec les experts du
domaine. Les taux d'ordonnances inappropriees de la part des medecins furent calcules en
pourcentage des ordonnances de benzodiazepines redigees.
RESULTATS Presque 24% des personnes agees de la Colombie-Britannique ont reKu des
ordonnances de benzodiazepines au moins une fois au cours de 1990. De ce groupe,

1 7, % ont reSu des ordonnances potentiellement inappropriees. Les medecins ayant redige le
plus d'ordonnances de benzodiazepines ont connu les taux les plus eleves d'ordonnances
potentiellement inappropriees.
CONCLUSION Les profils de prescription ne correspondent pas A notre indicateur des lignes
directrices actuelles.
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LTHOUGH BENZODIAZEPINES WERE

welcomed in the 1960s as
safer than barbiturates, the
extent of their use is now

viewed with some reservation. While
short-term use might be effective
for relieving anxiety and insomnia,
continuous use, especially by the
elderly, is questioned.`14 An American
Psychiatric Association task force
examining benzodiazepine use
concluded:

[C]linicians should endeavor to use the lowest
benzodiazepine doses that are therapeutic and
treat for the briefest period of time as indicated
by the patient's own clinical condition....
Special caution should be taken when benzodi-
azepines are prescribed to the elderly....'

An editorial in the New England journal
of Medicine on sleeping pill use
concludes, "Current guidelines sug-
gest that they be prescribed for rela-
tively short periods at the lowest
possible doses... usually for no more
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than 2 to 4 weeks of continuous use."6
Concerns about side effects, such as

memory loss, decreased coordination,
impaired judgment, loss of autonomy,
and drug dependency, prompt more

cautious use of benzodiazepines for
the elderly2 7'8

We reviewed benzodiazepine pre-
scribing in British Columbia. The BC
Ministry of Health's Pharmacare
"Plan A" pays the ingredient costs
and a portion of the dispensing fee
for all prescriptions dispensed to the
noninstitutionalized elderly (age 65
and older). Pharmacare billing data,
therefore, contain a fairly complete
record of drugs dispensed to this pop-
ulation. We used the data to deter-
mine the pattern of benzodiazepine
prescribing to the elderly. Then we

estimated how many elderly users

received potentially inappropriate
prescriptions. Finally, in order to
determine whether educational pro-
grams should be aimed at certain

groups of physicians, we examined
whether any particular group of
physicians had high rates of potential-
ly inappropriate prescriptions.

METHODS

The term "potentially inappropriate
prescriptions" was used by the Com-
mittee for the Study of Prescription
Drug Use by the Elderly in the
Province of Quebec to evaluate drug
prescribing in that province.9 The term
is meant to reflect the uncertainty
inherent in categorizing prescribing
from available billing data. We defined
potentially inappropriate benzodi-
azepine prescriptions as a maximum

2-month limit of 20 diazepam equiva-
lents per day.
A maximum daily dose of 20 mg of

diazepam was recommended by the
BC Drug Usage Review Program
(DUR)10 in 1986. Maximum daily
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Table 1. Recommended geriatric doses ofbenzodiazepines

COMPENDIUM OF PHARMACEUTICALS HANDBOOK OF DRUG THERAPY BC DRUG USAGE
AND SPECIALTIES " IN PSYCHIATRY'2 REVIEW PROGRAM'°

DRUG INITIAL (MAXIMUM) MG/D RANGE MG/D MAXIMUM MG/D
Lorazepam 0.5-(2.0) 0.5-1.5 3

............................................................................................................................................................................................................................

Triazolam 0.125-(0.5) 0.125 0.75
............................................................................................................................................................................................................................

Oxazepam 10 10-30 60
............................................................................................................................................................................................................................

Diazepam 4 1-10 20
............................................................................................................................................................................................................................

Temazepam 15 15
............................................................................................................................................................................................................................

Alprazolam 0.375 0.125-0.5 1
............................................................................................................................................................................................................................

Flurazepam 15 30
...........................................................................................................................................................................................................................

Chlordiazepoxide 20 5-30 50
...........................................................................................................................................................................................................................

Bromazepam 3 9
...........................................................................................................................................................................................................................

Nitrazepam 2.5-(5.0) 5
...........................................................................................................................................................................................................................

Clorazepate 3.75 30
...........................................................................................................................................................................................................................

Zopiclone* 15
.......................................................................................................................................................................................................................................

Ketazolam 7.5 15

* Zopiclone is not a benzodiazepine, but was grouped with benzodiazepines by Pharmacare.



doses of the other benzodiazepines
were also approved by the DUR's
Professional Advisory Committee,
after consultation with experts in the
fields of geriatrics and clinical phar-
macology and review of medical and
pharmacologic literature. Table 110-12
shows recommended dosages.
Maximum daily doses set by the

DUR for the elderly appear lenient in
light of the recommendations of other
experts several years later: the Canadian
Compendium of Pharmaceuticals and
Specialties (1990)" recommended maxi-
mum geriatric doses for the two most
frequently used benzodiazepines
(lorazepam and triazolam) that are one

third lower than DUR maximums; the
Handbook ofDrug Therapy in Pschiatry'2
recommended doses 33% to 80%
lower than the DUR maximums; and
for triazolam, Health and Welfare

Canada recently recommended an
80% lower dose for the elderly.3
Diazepam equivalents for other

benzodiazepines were estimated
relative to the DUR maximum
recommended daily doses, eg, 3 mg
of lorazepam was comparable
to 20 diazepam equivalents. Benzo-
diazepine equivalents did not
necessarily have comparable thera-
peutic potency.
We looked at prescriptions dis-

pensed to individuals in 2-month
windows from January through
October 1990, following a method
previously developed by the DUR.
Potentially inappropriate prescriptions
were defined as those that added
up to more than 2 months' worth
of maximum recommended daily
doses, eg, in the January-February
window, prescriptions that exceeded
1180 diazepam equivalents (20 equiv-
alents x 59 days) were termed poten-
tially inappropriate. These included
individual prescriptions in excess of
1180 equivalents and prescriptions
that exceeded 1180 equivalents when
added to other prescriptions in the
same time window.
A 2-month limit for appropriate

prescribing of the maximum daily
dose reflects less than complete con-

sensus by the experts. Long-term use
of anxiolytics is thought appropriate
for some cases of anxiety,5 but British
experts suggest the general use of
anxiolytics should be discontinued
after 3 to 4 weeks.24"4 An American
expert recommended only 2 to
4 weeks of continuous nightly use by
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Table 2. Estimated doses ofbenzodiazepines in prescriptions
dispensedJanuary 1 to October 31, 1990

ESTIMATED DOSES (MG DIAZEPAM EQUIVALENTS) PRESCRIPTIONS (%)

Up to 4 wk of initial doses (.112*) 20 797 (6.7)
....................................................................................................................................................

4-8 wk of initial doses (113-224) 69870 (22.5)
....................................................................................................................................................

8 wk of initial doses to 4 wk ofmaximum dosest 120928 (39)
(225-560)

....................................................................................................................................................

4-8 wk of maximum doses (561-1120) 71 869 (23.2)
....................................................................................................................................................

More than 8 wk ofmaximum doses (> 1120) 26476 (8.5)
.............. .....................................................................................................................................

TOTAL 309940

* Initial dose of4 mg is recommendedfor elderly" (4mg x 28d = 112).
tMaximum dose of20 mg is recommendedfor elderly (20mgx 28d = 560).

Table 3. Physician specialty and benzodiazepine prescribing based on prescriptions filledJanuary 1 to
October 31, 1990: Three hundred nine physicians were excluded because their sex was not recorded on the records.

P07NMALLY
BENZODIAZEPINE POTENTIALLY INFRUR PRESCRIPUN
PRESCRIPTIONS INAPPROPRIATE PRESCRIPTIONS PER 100 IZODI IE

SPECIALTY NO. OF PHYSICIANS PER PHYSICIAN PER PHYSICIAN PRESIONS

General practice 3528 82.4 12 14.6
..........................................................................................................................................................................................................................
Psychiatry 256 20 5.5 27.6

...........................................................................................................................................................................................................................
Other specialties 1417 8 1 12.6



the elderly for insomnia.6 Although
arbitrary, we thought the 2-month
limit was reasonable.

Pharmacare data
We used Pharmacare Plan A data on

benzodiazepines dispensed to noninsti-
tutionalized elderly people in 1990.
Data contained an individual identifier,
sex, birth date, date prescription was

filled, physician number, and drug
name and quantity. Entry error in the
drug quantity field was estimated by
Pharmacare as 1/ 10 000.

Prescriptions for the benzodiazepine
clonazepam were excluded from the
benzodiazepine file by Pharmacare,
because it was classified as an anticon-
vulsant; zopiclone, a nonbenzodi-
azepine, was included because it has
sedative and anxiolytic effects similar
to benzodiazepines. Zopiclone was

approved for use in British Columbia
late in 1990.

From January to December 1990,
377 496 benzodiazepine prescriptions
were dispensed to noninstitutionalized
elderly people in British Columbia.
Benzodiazepines comprised 8% of all
prescriptions and 69.3% of central ner-

vous system prescriptions (excluding
anticonvulsants, analgesics, and anti-
inflammatories). Ingredient costs were

$2 370546.
Populations for each age and sex

group were estimated by adding the
number of persons in long-term care

facilities to the estimated number in
acute care hospitals and subtracting
the sum from total populations extrap-
olated for 1990.15 Resulting values
were used as denominators in calculat-
ing rates of drug use.

Physician characteristics
A file of physician characteristics (age,
sex, specialty) was linked with the pre-

scription database to determine
whether some categories of physicians
wrote potentially inappropriate pre-

scriptions at unusual rates. Rates were

calculated as potentially inappropriate
prescriptions per 100 benzodiazepine
prescriptions.

RESULTS

Patterns ofbenzodiazepine use

Figure I shows rates of benzodiaze-
pine use in 1990 by age and sex.

Benzodiazepines were more frequently
dispensed to the older old than to the
younger old, and to women than to
men. Overall, one or more benzodi-
azepines were dispensed to 23.4% of
the noninstitutionalized elderly (26.6%
ofwomen and 18.5% of men).
The median number of prescrip-

tions dispensed to an individual during
the year was three. A single prescrip-
tion was dispensed to 31.1% of benzo-
diazepine recipients; four or more

prescriptions to 41.3%.
Table 211 gives the size of individual

prescriptions in terms of diazepam

equivalents. Some prescriptions were

large: 23.2% provided 4 to 8 weeks'
worth of maximum recommended
daily doses and 8.5% provided more

than 8 weeks' worth.

Kinds ofbenzodiazepines used
Figure 2 shows the kinds of benzodi-
azepine prescriptions dispensed.
Lorazepam, triazolam, and oxazepam
were the most frequently dispensed.
Most prescriptions were for short-acting
drugs. A single kind of benzodiazepine
(eg, lorazepam) was dispensed to 80%
of patients; two kinds to 16.7%; and
three or more kinds to 3.3%.
Prescriptions for benzodiazepines
classed as anxiolytics (lorazepam,
oxazepam, diazepam, alprazolam,
chlordiazepoxide, bromazepam, chlo-
razepate) were dispensed to 58.3% of
all recipients; hypnotics (triazolam,
temazepam, flurazepam, nitrazepam)
were dispensed to 28.1%; and both
anxiolytics and hypnotics were dis-
pensed to 12.4%.

Potentially inappropriate
prescriptions
In the first 10 months of 1990, 17.1%
of patients (14323 persons, 3.7% of
all elderly persons in the province)
were dispensed potentially inappropri-
ate prescriptions. More than half of
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them (55%) received such prescrip-
tions in more than one 2-month peri-
od; 10% received such prescriptions
in all five periods.
Of those dispensed potentially

inappropriate prescriptions, 68/%
received them from a single physician,

23.6% from two physicians, and only
8.4% from three or more physicians.
Also, 79.5% were dispensed all their
prescriptions at a single pharmacy,
16.3% at two pharmacies, and only
4.4% at three or more pharmacies.
Of the 6162 physicians actively

billing the Medical Services Plan in
1990, 89.4% prescribed benzodi-
azepines to one or more elderly per-
sons and 50.7% wrote potentially
inappropriate prescriptions. Some dif-
ferences were found between cate-
gories of physicians in how many of
their benzodiazepine prescriptions
were potentially inappropriate. Male
physicians wrote on average 65.2 ben-
zodiazepine prescriptions, of which
9.8 were potentially inappropriate;
female physicians wrote on average
32.3 benzodiazepine prescriptions, of
which 4.0 were potentially inappropri-
ate. The relative risk of potentially
inappropriate prescriptions per
100 benzodiazepine prescriptions writ-
ten was 20% higher for male than
female physicians (relative risk = 1.20,
95% confidence interval = 1.17 to 1.24).
No trends were seen by age or years
since graduation. Potentially inappro-
priate prescription rates were higher
for psychiatrists than for other special-
ists (Table 3).

Physicians who prescribed benzodi-
azepines most frequently had the high-
est rates of potentially inappropriate
prescriptions. The most frequent ben-
zodiazepine prescribers (200 or more
prescriptions in 10 months) were 83%
more likely than the least frequent
(I to 4 prescriptions in 10 months) to
give potentially inappropriate prescrip-
tions (relative risk = 1.83, 95% confi-
dence interval = 1.63 to 2.05).

DISCUSSION

Studies show that women take more
psychotropic drugs than men
(Figure 1). 6 Even for the same diagno-
sis, according to some studies, women
are prescribed tranquilizers more fre-
quently than men."78l Higher use by
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older than by younger elderly is not
frequently noted. The more frequent
benzodiazepine use by older elderly
seen here might be associated with
more frequent visits to physicians by
aging patients.'8
More than the maximum recom-

mended 2-month limit of benzodi-
azepines was prescribed to 17.1 % of
patients. This represents a gap between
our indicator of current guidelines and
prescribing practice.

Limitations ofthe method
We recognize our definition of
potentially inappropriate prescrip-
tions was inexact and somewhat
arbitrary. Using a 2-month window
meant that prescriptions dispensed
near the end of the period would be
attributed to that period instead. of
to the subsequent period for which
they were mainly intended. We
expected, however, that results
would not be greatly affected
because, in any case, prescriptions
would be attributed to one period
only. Neither daily doses nor intend-
ed duration of use were available in
the administrative data. Also, we had
no diagnostic information.

Although the data pertain only to
prescriptions dispensed, not to con-
sumption (which would be expected to
be lower), physicians probably meant
their prescriptions to be used. Also,
some potentially inappropriate pre-
scriptions could have resulted from
physicians discontinuing one benzodi-
azepine in favour of another.

Prescribing practices
Studies evaluating prescribing show lit-
tle consistency in delineating appropri-
ate prescribers. Hemminki'9 found
psychotropic drug prescribing frequen-
cies differed greatly from doctor to
doctor, but the variation could not be
explained by the variables chosen.
Stolley et al20 found that younger
primary care physicians, who had
graduated more recently and had
busier practices, prescribed more
applropriately. We founod no differences

in benzodiazepine prescribing between
age groups or years since graduation.
Our analysis by physician groups

did raise some questions. Female physi-
cians were more conservative pre-
scribers than male physicians. Did they
differ in clinical judgment as to the
appropriateness of benzodiazepines, or
did their patient populations differ?
Physicians who prescribed benzodi-
azepines most frequently also pre-
scribed them in the largest amounts.
Did frequent prescribers have patient
populations who required these larger
amounts?

Conclusion
Benzodiazepines were dispensed to
about 24% of the noninstitutionalized
elderly in British Columbia during
1990. Amounts prescribed to almost
4% of the population appeared to be
in excess of guidelines. Physicians need
to know how their prescribing prac-
tices relate to guidelines. Individuals
who are made aware of discrepancies
often adopt more appropriate prescrib-
ing practices.21,22

Acknowledgments
We acknowledge Derek Daws and the Drug Usage
Review Program for developing the guidelines that
gave meaning to this analysis. We thank Willea
Callister for answering questions about
Pharmacare data and Allan Chapmanfor review-
ing the data analysis. Partial supportfor this pro-
ject was receivedfrom Alcohol and Drug Programs,
now part ofthe Ministry ofHealth.

Correspondence to: Molly Thomson,
Research and Evaluation, Ministry ofHealth, 1515
Blanshard St, 2-2, Victoria, BC V8W 3C8

References
1. Pharmaceutical Inquiry of Ontario.
Prescriptionsfor health. Toronto: Ministry of
Health,July 1990.

2. CatalanJ, Gath DH. Benzodiazepines in
general practice: time for a decision. BMJ
1 985;290: 1374-6.

3. Ancill RJ. Benefits and risks of
benzodiazepines in the geriatric patient:
striking the balance. Psychiatry 1990;4:3-5.

Continued on page 798

Canadian Family Physician VOL41: May 1995 797



TYLENOL* acetaminophen
A LOGICAL FIRST CHOICE
ACTIONS:
Acetaminophen is an analgesic and antipyretic.
INDICATIONS:
TYLENOL" acetaminophen is indicated for the relief of pain and
fever. Also as an analgesic/antipyretic in the symptomatic treat-
ment of colds.
CONTRAINDICATION:
Hypersensitivity to acetaminophen.
ADVERSE EFFECTS:
In contrast to salicylates, gastrointestinal irritation rarely occurs
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discontinue the drug. Hypersensitivity is manifested by rash or
urticaria. Regular use of acetaminophen has shown to produce a
slight increase in prothrombin time in patients receiving oral anti-
coagulants, but the clinical significance of this effect is not clear.
PRECAUTIONS AND TREATMENT OF OVERDOSE:
Resuscitation and supportive care must proceed as for any other
potentially serious overdose. In acute overdose, serum levels of
acetaminophen are meaningful in predicting those patients likely
to develop serious hepatic toxicity. They must be drawn between
4 and 24 hours post overdose and the values plotted on the
Matthew-Rumack Nomogram. N-acetylcysteine (N.A.C.) is a
highly effective antidote for acetaminophen poisoning. Do not
delay administration of N.A.C. either by parenteral or oral routes
if the ingested dose is likely to be toxic (> 150 mg/kg ingested)
or if serum levels are in the toxic range on the Nomogram. N.A.C.
must be administered prior to the 24th hour post overdose to be
protective. Further details on therapy of acetaminophen overdose
are available by calling your regional Poison Control Centre.
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TYLENOL* Caplets 325 mg: Each white caplet, scored on one side
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TYLENOL* Tablets 325 mg: Each round, white tablet, scored on
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tablets. Also available in vials of 12 tablets.
TYLENOL" Caplets 500 mg: Each white caplet, engraved
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acetaminophen. Available in bottles of 24t, 50t, 100t and 150tt
caplets. Also available in vials of 10 caplets.
TYLENOL* Tablets 500 mg: Each round, white tablet, engraved
'TYLENOL' one side, and "500" other side contains 500 mg
acetaminophen. Available in bottles of 30T, 50 and 100t tablets.
Also available in vials of 10 tablets.
TYLENOL* Gelcaps 500 mg: Each solid caplet-shaped tablet,
coated with red gelatin on one end and yellow on the other, printed
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tPackage is child-resistant. itEasy to open.
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