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We surveyed 175 members of the Canadian Society of Internal Medicine to determine
how they would rank seven commonly used treatments as to their clinical usefulness. A
total of 70% of the respondents judged that the treatment of severe hypertension was the
most beneficial. Coronary artery bypass surgery and treatment with acetylsalicylic acid
for transient ischemic attacks were ranked next most useful. Cholestyramine therapy for
hypercholesterolemia, the treatment of mild hypertension, isoniazid therapy for inactive
tuberculosis and carotid endarterectomy in patients with mild stroke formed the final
cluster. Except for treatment of severe hypertension there was a wide variation in the
physicians' enthusiasm for the various treatments. Possible explanations for this
variation include physicians' lack of awareness of the results of clinical trials, the wide
range of risk reductions found in various trials of the same therapy, an unwillingness by
physicians to generalize from clinical trials to individual patients, individual physicians'
placement of different values on the morbidity associated with various diseases, and the
fact that physicians may rarely explicitly compare the usefulness of therapies. In general,
the number of patients needed to be treated to save one life better reflected the
physicians' judgements than did the relative risk reduction.

A l'occasion d'un sondage, nous avons demande a 175 membres de la Societe
canadienne de medecine interne d'evaluer l'utilite clinique de sept traitements courants.
Des repondants, 70% ont estime que le traitement de l'hypertension aigue est le plus
probant de tous. Le pontage coronarien et les traitements par l'acide acetylsalicylique
pour les acces ischemiques transitoires cerebraux ont obtenu la seconde place. La
therapie par la cholestyramine contre l'hypercholesterolemie, le traitement de l'hyper-
tension legere, la therapie par l'isoniazide contre la tuberculose inactive et l'endarterec-
tomie carotidienne chez des victimes d'accidents cerebrovasculaires legers sont arrives
en queue de peloton. A l'exception du traitement contre l'hypertension aigue, on a
constate d'importants ecarts dans l'enthousiasme affiche par les medecins vis-a-vis des
differents traitements. Plusieurs raisons peuvent expliquer cela: meconnaissance relative
qu'ils ont des resultats d'essais cliniques; constat de l'existence, lors des differents essais
d'une meme therapie, d'une gamme etendue de diminutions du risque; reticence des
medecins A generaliser les essais cliniques sur leurs patients; placement par chaque
medecin des valeurs differentes A la morbidite associee aux differentes maladies; fait
que les medecins sont rarement en mesure de comparer de facon explicite l'utilite des
therapies qu'ils emploient. En regle generale, le nombre de patients qu'ils doivent traiter
pour sauver une seule vie preoccupe beaucoup plus les medecins que la diminution du
risque relatif.

A lthough the results of randomized controlled sometimes demonstrably low.2 In an initial attempt
trials provide the most internally valid evi- to evaluate how physicians compare the efficacy of
dence for physicians who are making thera- various interventions and to determine how well

peutic decisions,' the extent to which physicians physicians agree with each other we asked a random
actually use such results in practice varies and is sample of the membership of the Canadian Society
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of Internal Medicine to rank various therapies (all
but one of which had been studied in at least one
randomized controlled trial) as to their clinical
usefulness. We then compared these rankings with
the rankings generated by two different measures of
efficacy calculated from randomized trials of the
same therapies.

Methods

A systematic sample was obtained by choosing
every third name on an alphabetic list of the
Canadian Society of Internal Medicine, a voluntary
organization of over 900 Canadian general inter-
nists. Between February and April 1986 those chosen
received questionnaires in English and French by
mail. They were asked to compare seven treatments
and to rank them according to their clinical useful-
ness: (a) daily cholestyramine therapy in an asymp-
tomatic patient with elevated serum levels of choles-
terol (greater than 6.83 mmol/L) and low-density
lipoprotein (greater than 4.89 mmol/L) despite a
cholesterol-reducing diet (our survey was done be-
fore the publication of a trial showing the efficacy of
gemfibrozil in preventing cardiovascular events3),
(b) antihypertensive therapy in an asymptomatic
patient with a persistent diastolic blood pressure of
95 mm Hg and no evidence of target organ damage,
(c) antihypertensive therapy in an asymptomatic
patient with a persistent diastolic blood pressure of
120 mm Hg and no evidence of secondary hyperten-
sion, (d) daily acetylsalicylic acid (ASA) therapy in a
patient with transient ischemic attacks but no tight
carotid stenosis, (e) carotid endarterectomy in a
patient with good recovery from a mild stroke and
80% stenosis of the pertinent carotid artery, (f) cor-
onary artery bypass surgery (CABS) in a patient with
stable angina and greater than 50% stenosis of the
left main coronary artery and (g) 1 year of daily
isoniazid therapy in a previously untreated asymp-
tomatic patient with a positive result of a Mantoux
test and stable (for 1 year) apical scarring suggestive
of tuberculosis. We had identified valid published
randomized trials demonstrating statistically signifi-
cant efficacy for each of these therapies except for
carotid endarterectomy.4-9 When more than one trial
existed we selected the one with patients we judged
most similar to those seen in Canada.

The respondents were asked to rank the seven
treatments in two different ways. The first time they
were asked to disregard the side effects, cost and
inconvenience of therapy and to simply rank the
therapies in terms of their benefit to the patient who
followed all instructions and experienced no side
effects. The second time the physicians were asked
to rank the therapies considering side effects, cost
and inconvenience. They also were asked to flag any

treatments they judged to be either worthless or
simply not worth the effort required to implement
them.

In scoring the responses the therapy judged most
efficacious received a rank of 1, the least efficacious
a rank of 7. When therapies received an equal rank a
mean of the ranks was assigned, and the rank of
subsequent treatments was adjusted accordingly
(e.g., if two therapies were ranked third, they would
both receive a rank of 3.5 [(3 + 4)/2], and the therapy
that was ranked fourth would receive a rank of 5).

Two measures of efficacy were calculated from
the results of each trial: the relative risk reduction
and the number of patients needed to be treated to
save one life.10 The relative risk reduction is (event
rate in controls - event rate in treated)/event rate in
controls. The number of patients needed to be
treated is the reciprocal of the absolute risk reduc-
tion: 1 /(event rate in controls - event rate in
treated).

Results

After repeated mailings 175 physicians (58% of
the target sample) were willing to complete and
return the questionnaires. Of the 175, 57% had
received their medical degree before 1970, 39% had
received their degree between 1970 and 1980, and
4% did not indicate their year of graduation. A total
of 23% of the respondents had full-time university
appointments, 24% had part-time university ap-
pointments, and 53% were in private practice.

Table 1 shows the ranks assigned by the physi-
cians to each therapy (along with the mean rank and
modal rank [the rank that was most frequently
chosen for a given therapy]). When side effects, cost
and inconvenience were ignored there was high
agreement about the most beneficial treatment but
low agreement about the others: 70% of the respon-
dents judged that the treatment of severe hyperten-
sion was the most beneficial therapy. CABS and
ASA therapy for transient ischemic attacks formed
the next cluster, with closely similar average ranks,
and a third cluster contained the remaining treat-
ments. Except for treatment of severe hypertension
the proportion of responses for the modal rank
ranged from only 18% to 25%. Although all the
physicians would treat severe hypertension in the
situation presented in the questionnaire, 17% would
not use cholestyramine for elevated serum choles-
terol levels or isoniazid for inactive tuberculosis,
13% would not recommend carotid endarterectomy,
7% would not treat mild hypertension, 5% would not
recommend CABS and 2% would not treat transient
ischemic attacks with ASA.

When the therapies were ranked with side ef-
fects, cost and inconvenience being taken into ac-
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count there was only a slight change in the mean
ranks, CABS and cholestyramine therapy being
judged less beneficial and the treatment of transient
ischemic attacks with ASA more beneficial than in
the previous ranking.

The relative risk reduction and the number of
patients needed to be treated for each therapy are
shown in Table 2. In general, the number needed to
be treated was high for therapies with a low relative
risk reduction and low for therapies with a high
relative risk reduction. The exception was the use of
isoniazid for inactive tuberculosis, for which both
the relative risk reduction and the number needed to
be treated were high. Thus, among the seven thera-
pies isoniazid treatment is a discriminator for deter-
mining whether the relative risk reduction or the
number needed to be treated might more accurately
reflect the physicians' clinical judgements.

When the physicians' rankings of relative bene-

fit were compared with the measures of efficacy
generated from the trials, the number needed to be
treated for isoniazid therapy better reflected the
physicians' judgements than did the relative risk
reduction. Isoniazid therapy had the second highest
relative risk reduction and the fifth highest number
needed to be treated; the modal rank was 6.

Discussion

Our results suggest that Canadian internists feel
that the treatment of severe hypertension is by far
the most clinically useful of the seven therapies
presented to them. Their enthusiasm for the other
treatments varied considerably, with only 18% to
25% judging one of the other therapies as being most
beneficial.

There are several possible explanations for the
observed variation in the responses. First, many

Table 1: Ranking by internists of seven commonly used therapies

Rank; no. of respondents M
M'odal rank (and %/ of

Therapy* 1 2 3 4 5 6 7 Mean rank respondents)

Disregarding side effects,
cost and inconvenience
Treatment of severe
hypertension 122 38 7 1 2 3 2 1.5 1(70)

Coronary artery
bypass surgery(CABS) 33 39 23 22 23 20 15 3.5 2 (22)

Acetylsalicylic acid (ASA)
therapy for transient
ischemic attacks 11 33 36 39 33 15 8 3.7 4 (22)

Cholestyramine
therapy for
hypercholesterolemia 4 11 22 24 43 41 30 4.9 5 (25)

Treatment of mild
hypertension 4 26 28 28 32 32 25 4.5 5/6 (18)

Isoniazid therapy for
inactive tuberculosis 4 21 23 29 28 36 34 4.7 6 (21)

Carotid endarterectomy
for mild stroke 7 16 29 30 19 32 42 4.7 7 (24)

Taking into account side
effects, cost and
inconvenience
Treatment of severe
hypertension 130 29 5 3 3 5 0 1.5 1(74)
CABS 22 33 25 29 23 28 15 3.8 2 (19)
ASA therapy for transient
ischemic attacks 20 44 45 28 24 10 4 3.2 3 (26)

Cholestyramine
therapy for
hypercholesterolemia 2 3 18 30 43 42 37 5.2 5 (25)

Treatment of mild
hypertension 1 35 28 27 36 35 13 4.3 5 (21)

Isoniazid therapy for
inactive tuberculosis 3 16 27 31 25 41 32 4.8 6 (23)

Carotid endarterectomy
for mild stroke 5 21 19 31 21 40 38 4.8 6 (23)

*See Methods section for full description.
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physicians may simply have been unaware of the
existence or the results of the trials.2 Second, indi-
vidual physicians may place different values on the
morbidity associated with the disease described in
each scenario. As well, the outcomes of interest for
the various therapies were different (in the isoniazid
scenario the primary outcome was the prevention of
a case of tuberculosis, whereas all the other scenarios
included death as an outcome). Third, physicians
may prefer to think in "absolute" terms of whether a
therapy is likely to be useful to an individual patient
and may rarely explicitly compare the usefulness of
therapies. However, this exercise becomes clinically
relevant when a patient has two disorders but can be
given only one therapy. For example, warfarin may
be indicated for the prevention of cerebral embolism
in a patient with an acute anterior myocardial
infarction," but ASA is indicated for the same
patient's unstable angina.'2 Because of the risk of
bleeding when the two treatments are given together,
one therapy may have to be chosen over the other,'3
the choice being made by comparing the benefits and
risks of the two treatments. Fourth, the results of
different randomized trials of the same therapy may
vary. For example, there is a wide range in the risk
reductions found in the trials of ASA for transient
ischemic attacks. ' Thus, the enthusiasm with which
physicians advocate a therapy may depend on the
specific trial with which they are familiar. If this is
so, the use of meta-analysis,"' in which the results of
all known randomized trials of a certain therapy are
statistically combined to yield a single, overall result,
may lead to greater consistency in clinical opinion.
Fifth, clinicians may feel that the patients entered
into the published trials are unlike their own patients
and that the trial results are therefore not generaliza-

ble to them."6-18 Finally, physician behavioural fac-
tors, such as misperceived experience and general
acceptance of traditional treatments, may cause phy-
sicians to disregard results from scientifically valid
clinical studies.'9

The main impetus for our study came from
bedside discussions about which measure of thera-
peutic efficacy is most useful for clinicians who are
deciding whether to begin a particular therapy in a
particular patient. Although the relative risk reduc-
tion is a statistically valid expression of the effect of
therapy, it does not incorporate what we considered
an important aspect of clinical decision-making: the
risk to health without therapy.'0 We believe that the
enthusiasm with which physicians advocate a thera-
py is affected by the magnitude of the baseline risk
(although, to our knowledge, no rigorous studies of
this issue exist). For example, timolol has been
shown to cause a reduction of 36% in the relative
risk of death 1.5 years after a myocardial infarc-
tion.20 In the trial in which this was demonstrated,
the case-fatality rate in the placebo group (baseline
risk) was 16.2%, so that the number needed to be
treated was 17. This result is considered to be
clinically as well as statistically significant. However,
in a low-risk group of patients who survive myocar-
dial infarction, in whom the risk of death is only
approximately 2%,21 this same relative risk reduction
of 36% would generate a number needed to be
treated of 139 (139 patients would need to be treated
with timolol for 1.5 years to save one life). Thus, in
this group of patients, in whom the baseline risk is
very low, the risks of therapy may be judged to
outweigh the benefits.22

The physicians' responses to the isoniazid
scenario in our survey are consistent with the hy-
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pothesis that the number needed to be treated
reflects their priorities more closely than does the
relative risk reduction. However, this observation
must be replicated for other clinical situations and
actual patients before it can be considered a general
rule, especially since the correlation between what
physicians say they will do when answering a ques-
tionnaire and their actual clinical behaviour is fre-
quently poor.2324

It must be remembered, of course, that clini-
cians may not use the results of randomized trials as
the sole, or even predominant, method for making
therapeutic decisions. It is thus interesting that
carotid endarterectomy for mild stroke, a therapy
that has never been studied in a rigorous random-
ized trial, was ranked as highly as two other thera-
pies that have been validated in trials.

We documented a wide difference in opinion
among Canadian internists as to the relative clinical
usefulness of six of the seven therapies considered.
The reasons for these differences are not clear and
warrant further study. In the isoniazid scenario the
number needed to be treated better reflected the
physicians' priorities than did the relative risk reduc-
tion. It is not known whether this is a true observa-
tion or a chance finding. Understanding and assist-
ing physicians' therapeutic decisions deserve atten-
tion from researchers and educators alike.
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Medicine for allowing us to canvas their members and in
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compiling the results and Janice Coffey for typing the
manuscript.

Dr. Laupacis is a Career Scientist of the Ontario
Ministry of Health. Part of this work was done while he
was a fellow of the Medical Research Council of Canada.

References

1. Sackett DL: Rules of evidence and clinical recommendations
on the use of antithrombotic agents. Chest 1986; 89: 2S-3S

2. Stross JK, Harlan WR: The dissemination of new medical
information. JAMA 1979; 241: 2622-2624

3. Frick MH, Elo 0, Haapa K et al: Helsinki Heart Study:
Primary-prevention trial with gemfibrozil in middle-aged
men with dyslipidemia. Safety of treatment, changes in risk
factors, and incidence of coronary heart disease. N Engl J
Med 1987; 317: 1237-1245

4. European Coronary Study Group: Long-term results of pro-

spective randomized study of coronary artery bypass surgery
in stable angina pectoris. Lancet 1982; 2: 1173-1180

5. Lipid Research Clinics Program: The Lipid Research Clinics
Coronary Primary Prevention Trial results. 1. Reduction in
incidence of coronary heart disease. JAMA 1984; 251: 351-
364

6. Veterans' Administration Cooperative Study Group: Effects
of treatment on morbidity in hypertension. JAMA 1967; 202:
1028-1034

7. International Union Against Tuberculosis Committee on
Prophylaxis: Efficacy of various durations of isoniazid pre-
ventive therapy for tuberculosis: five years of follow-up in the
IUAT trial. Bull WHO 1982; 60: 555-564

8. Medical Research Council Working Party: MRC trial of
treatment of mild hypertension: principal results. Br Med J
1985; 291: 97-104

9. The Canadian Cooperative Study Group: A randomized trial
of aspirin and sulfinpyrazone in threatened stroke. N Engl J
Med 1978; 299: 53-59

10. Laupacis A, Sackett DL, Roberts RS: An assessment of
clinically useful measures of the consequences of treatment. N
EnglJ Med 1988; 318: 1728-1733

11. Resnekov L, Chediak J, Hirsh J et al: Antithrombotic agents
in coronary artery disease. Chest 1989; 95 (2, suppl): 52S-72S

12. Cairns JA, Gent M, Singer J et al: Aspirin, sulfinpyrazone, or
both in unstable angina. NEnglJMed 1985; 313: 1369-1375

13. Fuster V, Halperin JL: Left ventricular thrombi and cerebral
embolism. N Engl JMed 1989; 320: 393-394

14. Antiplatelet Trialists' Collaboration: Secondary prevention of
vascular disease by prolonged antiplatelet treatment. Br Med
J 1988; 296: 320-331

15. L'Abbe KA, Detsky AS, O'Rourke K: Meta-analysis in
clinical research. Ann Intern Med 1987; 107: 224-233

16. Sundt TM: Was the international randomized trial of extra-
cranial-intracranial arterial bypass representative of the pop-
ulation at risk? NEnglJMed 1987; 316: 814-816

17. Goldring S, Zervas N, Langfitt T: The extracranial-intracran-
ial bypass study. Ibid: 817-820

18. Barnett HJM, Sackett D, Taylor W et al: Are the results of the
extracranial-intracranial bypass trial generalizable? Ibid:
820-824

19. Spodick DH: Randomized controlled clinical trials. The
behavioral case. JAMA 1982; 247: 2258-2260

20. The Norwegian Multicenter Study Group: Timolol-induced
reduction in mortality and reinfarction in patients surviving
acute myocardial infarction. N Engl J Med 1981; 304: 801 -
807

21. DeBusk RF, Blomqvist CG, Kouchoukos NT et al: Identifica-
tion and treatment of low-risk patients after acute myocardial
infarction and coronary artery bypass graft surgery. N Engl J
Med 1986; 314: 161-166

22. Ahumada GG: Identification of patients who do not require
beta antagonists after myocardial infarction. Am J Med 1984;
76: 900-976

23. Hartley RM, Charlton JR, Jarman B et al: Case history
questionnaires in the study of doctors' use of resources. Med
Care 1985; 23: 1163-1170

24. Covell DG, Uman GC, Manning PR: Information needs in
office practice: Are they being met? Ann Intern Med 1985;
103: 596-599

CAN MED ASSOC J 1990; 142 (4) 333


