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Commentary

All editorial matter in CMAJ represents the opinions of the authors and not necessarily those of the Canadian Medical Association.

The cover of Time Magazine on Sept. 14, 1994, read
“Revenge of the killer microbe” in reference to an ar-
ticle about emerging infections, including drug-re-

sistant bacteria that are difficult to treat.1 A lead article in
Science just 2 years earlier cautioned readers about the pos-
sibility of a “post-antibiotic era” and stressed the impor-
tance of the discovery of new drugs and the prudent use of
currently available antimicrobials.2 The mantra of the ills of
antibiotic overuse has been repeated in the medical and lay
press over the past 10–15 years.

It is clear from ecologic studies that antibiotic use is a driv-
ing force in the emergence of antibiotic-resistant organisms
in community and hospital settings. Both the inappropriate
use of antibiotics for viral respiratory tract infections and the
overuse of powerful, broad-spectrum antibiotics contribute
substantially to this problem. Despite the long-term trend of
decreasing rates of antibiotic use for common infections in
outpatient settings, it remains imperative that we continue to
reduce inappropriate antibiotic use if there is any possibility
of slowing the further development of drug resistance in
common pathogens.

Physicians who are surveyed or interviewed uniformly
identify patient and parent expectations for antibiotic therapy
as being the strongest influence on unnecessary prescribing
of antibiotics.3,4 Indeed, physicians are more likely to pre-
scribe antibiotics if they believe that the patient or parent ex-
pects a prescription for antibiotics.5 The accuracy of physi-
cians’ interpretation of patients’ demands is poor.6 Surveys
and interviews with patients and parents reveal that, although
they frequently expect antibiotics to be prescribed, they ex-
pect physicians to explain the illness and want to feel that
their physician has heard and addressed their concerns.6

Studies have demonstrated that a variety of physician fac-
tors are associated with inappropriate antibiotic prescribing,
including involvement in medical education, time since grad-
uation or time in practice, specialty, location of training, pre-
scribing rates for other drugs, location of practice (urban v.
rural) and practice volume.7–9 Physician knowledge and un-
derstanding of the diagnosis, as well as of the management
of community-acquired infections, has also been suggested
to influence the decision to prescribe and the selection of an-
tibiotics. These factors certainly contribute to the large varia-
tion in practice among physicians in terms of the decision to
prescribe and the selection of antibiotics.

Changing physician practice has proven extremely difficult
for many behaviours, including prescribing.10 If we want to
effect further reductions in inappropriate antibiotic prescrib-
ing, greater understanding of the physician decision-making

process and of the factors that influence antibiotic prescrib-
ing is needed.

In this issue of CMAJ, Cadieux and colleagues11 examine
the association of physician knowledge (estimated by the use
of scores obtained on the Medical Council of Canada Qualify-
ing Examination [overall score and infectious diseases sub-
score]), time in practice (time since graduation from medical
school), place of training and practice volume with the deci-
sion to prescribe and the choice of antibiotics. Using 4 health
databases in Quebec, the authors evaluated the prescribing
practices of a cohort of physicians who obtained their licences
between 1990 and 1993. Their findings suggest that the longer
a physician is in practice, the greater the propensity is to pre-
scribe antibiotics inappropriately.11 They found that the num-
ber of prescriptions for viral infections increased by 4% each
year after graduation and that inappropriate prescription of
second- and third-line antibiotics increased by 11% per year. In
addition, Cadieux and colleagues found that international
medical graduates and physicians who see more patients per
day prescribe more antibiotics inappropriately.11 However,
they did not find an association between physician knowledge
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Key points of the article

• Rates of inappropriate antibiotic prescribing (prescription of
antibiotics for viral infections or of second- or third-line an-
tibiotics as first-line treatment) have decreased since the
early to mid-1990s; however, physicians continue to pre-
scribe antibiotics inappropriately at unacceptable rates

• Cadieux and colleagues, using a retrospective cohort design,
have demonstrated that international medical graduates,
physicians with high-volume practices and those in practice
longer are more likely to prescribe antibiotics inappropriately

• They were not able to link inappropriate antibiotic prescrib-
ing to knowledge of either general medicine or infectious
diseases (measured by scores on the Medical Council of
Canada Qualifying Examination)

• Physician uncertainty about the cause (bacterial v. viral) of
infection may drive “just in case” prescribing

• Targeted interventions to improve antibiotic prescribing
should address physician uncertainty. Interventions may in-
clude the use of near-patient diagnostic tests and personal
practice audits for maintenance of certification
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of infectious diseases and inappropriate antibiotic prescrib-
ing. This probably relates to the measure chosen to estimate
physician knowledge, which was the score obtained on the
Medical Council of Canada Qualifying Examination. Despite
the previous findings by Tamblyn and colleagues that scores
on qualifying examinations are associated with quality of care
in practice, this does not hold true for the use of antibiotics.12

The factors that figure into the decision to prescribe and
the choice of antibiotic are not simply related to physician
knowledge of the underlying disease pathogenesis or its natu-
ral history. True, there are knowledge gaps related to the clini-
cal presentation and progression of viral infections, such as
the diagnostic utility of purulent discharges;13 however, it has
been shown that physicians do not approach antibiotic pre-
scribing decisions in the same way that they approach other
management decisions in practice, including prescribing
other medications. Physicians’ actions often prove to be con-
trary to their stated intentions and what they believe, in gen-
eral, to be the correct decision.14 Why is it, then, that physi-
cians continue to prescribe antibiotics for viral infections
knowing that antibiotics will not hasten recovery and knowing
that there are important patient and societal ill effects that may
result from the inappropriate use of antibiotics?

Qualitative research suggests that, for many physicians, the
decision to prescribe antibiotics to individual patients relates
to the perceived risk for complications and the potential, how-
ever slight, for an immediate benefit, and that the perceived
risks and benefits outweigh future risks to the individual or to
society.3,4 In short, physicians may be unwilling to tolerate the
low risk of missing a bacterial diagnosis and choose to err on
the side of caution and prescribe antibiotics. In the current
study by Cadieux and colleagues, only 22% of patients with
laryngitis received a prescription, compared with 43% of those
with influenza. Patients with influenza tend to appear quite
unwell, and some patients, especially those who are elderly,
are at risk of complicating bacterial pneumonia. Thus, despite
the known viral etiology of this illness, the uncertainty about a
patient’s condition at the time of diagnosis, and over the ensu-
ing days, may prompt a prescription.

Where does this leave us? Unfortunately, the simple provi-
sion of education to physicians about common infections for
which antibiotics are inappropriate does not target this prob-
lem. We know from systematic reviews of interventions to
change physician behaviours10 that there are no “magic bul-
lets.” A Cochrane Collaboration systematic review of inter-
ventions to improve antibiotic prescribing in ambulatory set-
tings found that no intervention, or combination of
interventions, consistently produced large reductions in an-
tibiotic use.15 In this review, interventions that targeted iden-
tified barriers to changes in behaviour were generally more
successful than other interventions.15 However, devising edu-
cational interventions that address physician uncertainty with
a diagnosis will be considerably more difficult than simply re-

minding physicians that viral infections do not improve with
antibiotic therapy.

Effective interventions might include education about the ap-
propriate use of point-of-care diagnostic testing, including
rapid streptococcal and influenza testing in the office setting, to
reduce diagnostic uncertainty. The use of rapid tests to diagnose
influenza in emergency-department settings has been shown to
reduce the number of antibiotic prescriptions dispensed.16 The
creation of an antibiotic stewardship module for primary care
specialties to fulfill the requirement for practice audit in mainte-
nance of certification programs would allow physicians to ex-
amine the reasons for their own practice decisions and to ob-
serve outcomes in treated and untreated patients. We must also
continue to beat the drum with the old educational messages in
order to sustain the improvements in prescribing that have al-
ready been attained and to provide ongoing education to new
and old graduates and to the general public.
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