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Editorials

problem that included better education about services that
protect abused women, the need for physicians to ask their
patients about abuse, the provision of services for abusers
and the need to find ways for the long-term prevention or
reduction of the frequency of abuse in pregnancy. Newberger and colleagues10 emphasized the need for housing
advocacy, legal and medical referrals, court accompaniment
and access to counselling support groups. They advocated
for “networks of support in the community.”
A crucial question that needs to be asked now is “What
can we do to prevent physical abuse in pregnancy?” Without population-based studies and rigorous evaluation of interventions aimed at reducing the problem, this question
will be difficult to answer. Clearly the study by Muhajarine
and D’Arcy, as well as the earlier work of Stewart and colleagues,8 indicates that the burden of suffering associated
with this problem demands that we make this area a research priority in Canada. Determining the prevalence and
risk factors of physical abuse in pregnancy at the national
level, over the long-term, is an important element of developing preventive interventions. Without rigorous evaluation of prevention programs we will not know whether
such programs are doing more good than harm. I hope that
one day soon a commentary will be published that tells us
“What we have learned about the prevention of physical
abuse in pregnancy.”
Dr. MacMillan is with the Departments of Psychiatry and Behavioural Neurosciences and of Pediatrics, Hamilton Health
Sciences Corporation — Chedoke Campus, Hamilton, Ont. Dr.

MacMillan’s work is supported by a Faculty Scholar Award
from the W.T. Grant Foundation (New York, NY).
Competing interests: None declared.

References
1. Muhajarine N, D’Arcy C. Physical abuse during pregnancy: prevalence and
risk factors. CMAJ 1999;160:1007-11.
2. Parker B, McFarlane J, Soeken K. Abuse during pregnancy: effects on maternal complications and birth weight in adult and teenage women. Obstet Gynecol 1994;84:323-8.
3. McFarlane J, Parker B, Soeken K, Bullock L. Assessing for abuse during pregnancy: severity and frequency of injuries and associated entry into prenatal
care. JAMA 1992;267:3176-8.
4. Martin SL, English KT, Clark KA, Cilenti D, Kupper LL. Violence and substance use among North Carolina pregnant women. Am J Public Health
1996;86:991-8.
5. Smikle CB, Sorem KA, Satin AJ, Hankins GD. Physical and sexual abuse in a
middle-class obstetric population. South Med J 1996;89:983-8.
6. Gielen AC, O’Campo PJ, Faden RR,, Kass N, Xue X. Interpersonal conflict
and physical violence during the childbearing year. Soc Sci Med 1994;39:781-7.
7. Norton LB, Peipert JF, Zierler S, Lima B, Hume L. Battering in pregnancy:
an assessment of two screening methods. Obstet Gynecol 1995;85:321-5.
8. Stewart DE, Cecutti A. Physical abuse in pregnancy. CMAJ 1993;149:1257-63.
9. Johnson M, Elliott BA. Domestic violence among family practice patients in
midsized and rural communities. J Fam Practice 1997;44:391-400.
10. Newberger EH, Barkan SE, Lieberman ES, McCormick MC, Yilo K, Gary
LT, et al. Abuse of pregnant women and adverse birth outcome: current
knowledge and implications for practice. JAMA 1992;267:2370-2.
11. Rae-Grant Q. Physical abuse in pregnancy: What can we do about it? CMAJ
1993;149:1237-8.

Correspondence to: Dr. Harriet L. MacMillan, Centre for Studies
of Children at Risk, Hamilton Health Sciences Corporation —
Chedoke Campus, Patterson Building, 1200 Main St. W, PO Box
2000, Stn. LCD 1, Hamilton ON L8N 3Z5; fax (905) 574-6665;
macmilnh@fhs.csu.mcmaster.ca

Can the health care system buy better antibiotic
prescribing behaviour?
Mitchell A.H. Levine, MD; Ashish Pradhan, MB, MD
ß See related article page 1013

A

ntibiotics costing more than $485 million are prescribed annually in Canada (source: IMS Health
Canada database, 1997). Concerns have been raised
that some of this amount represents an inefficient use of
limited health care resources, through either the unnecessary use of antibiotics for viral infections or the excessive
use of expensive broad-spectrum drugs. In addition to
questions about cost, the immoderate use of antibiotics has
also been associated with the development of antibiotic resistance in the community.
Excessive antibiotic use is likely multifactorial.1 Physicians have a strong desire to treat all infections aggressively

to avert therapeutic failure. Pressure from patients may also
contribute to this problem, and physicians may fear that
their patients will leave the practice to find more willing
prescribers. A third issue is time: it takes less time to write a
prescription than to explain to a patient why an antibiotic is
unnecessary.
In this issue James Hutchinson and Robert Foley2 identify an association between the rate of antibiotic prescription and the method of physician payment (fee-for-service
or salary) (page 1013). In their study of Newfoundland
GPs, they found that fee-for-service physicians gave antibiotic prescriptions to more patients than did salaried physiCMAJ • APR. 6, 1999; 160 (7)
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cians; they also found that as the number of patients receiving antibiotics increased, the mean number of prescriptions
per patient also increased.
Is the fee-for-service payment method responsible for a
significant component of antibiotic overuse? The answer to
this question is difficult to determine from the design and
analysis of this study. In the calculation of antibiotic rates,
the denominator is the number of unique patients who received an antibiotic during the 1-year period of the study.
We do not know the percentage of all patients seen in the
practice who received antibiotics, nor the percentage of patient visits that resulted in such prescriptions. For example,
we might draw different conclusions if we knew that the
mean number of patient visits for the fee-for-service physicians was 3 times the number for the salaried physicians,
given that the mean number of unique patients receiving an
antibiotic was just under twice as many (212 v. 117).
Did the practices of the fee-for-service physicians include a greater number of patients receiving social assistance? If so, this would account for the difference in the
mean number of unique patients receiving an antibiotic,
since the data used in the analysis were obtained from the
provincial government’s drug benefit program, which
pays for antibiotics for those receiving social assistance
and needy elderly people. Practice location differed between the 2 physician payment categories, with 41.3% of
the fee-for-service physicians and only 12.3% of the
salaried physicians practising in St. John’s. One might expect an urban practice to have more patients receiving
social assistance.
The study indicates that of the patients who received at
least one antibiotic prescription, those in the fee-for-service
practices were more likely to have received more antibiotic
prescriptions during the year of the study. But were they
sicker? Although no data are provided on comorbidity, patient age and practice location were not different between
the low and high prescribing physicians, which suggests
that perhaps their 2 patient populations were not all that
different.
If we are to accept the findings of this cohort study at
face value, we should consider other possible explanations
in addition to the authors’ hypothesis that antibiotic prescription behaviour is more indiscriminate among fee-forservice physicians. For example, patients in high-volume,
fee-for-service practices may have more prescription renewals per year for chronic disorders, may have more multiple antibiotic prescriptions to treat infections or may have
more antibiotic failures, in which case a second antibiotic
would be required. The last of these possibilities would
represent an interesting scenario, in that it could imply a
greater use of first-line antibiotic therapy for most patients
in fee-for-service practices, rather than immediate use of
second-line agents. Given these alternative hypotheses, it is
difficult to draw from Hutchinson and Foley’s results any
specific inferences about the appropriateness of physicians’
prescribing behaviour.
Evidence in the literature also contradicts the findings
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obtained in this study. Hueston and colleagues3 showed
that doctors in health maintenance organizations prescribed antibiotics for upper respiratory tract infections to a
greater extent than their fee-for-service counterparts. In
another study 5 overuse of antibiotics was widespread
among physicians in all payment systems. The proportion
of salaried primary care physicians in Newfoundland is
much larger than in other Canadian provinces, which may
indicate that there is something unique about this region
that could account for the discordance in results between
this and other studies.
Hutchinson and Foley have demonstrated only an association, not causality, between physician payment method
and rate of antibiotic prescription. Any belief that changing
the remuneration system from fee-for-service to salary
would help remedy the problem of excessive antibiotic use
is premature. It may well be that physicians with tendencies
for higher antibiotic prescription migrate to fee-for-service
practices, and the “causal association” may be in the opposite direction.
So where should we go from here? Hutchinson and Foley’s study is important for generating hypotheses, but the
results need to be validated with data obtained using different methods. We need to know the frequency of antibiotic
use per patient encounter for patients who present with signs
and symptoms of infection. This type of data can be obtained
only from patient records, not administrative databases. In
addition, we need to know if the rate of antibiotic prescribing declines among physicians who have moved from feefor-service to salaried payment programs. Although this information would not constitute high-quality evidence, it
would be helpful in evaluating the role of payment method
in determining prescribing behaviour. Until we have this additional information, it is important to educate physicians
and patients about the problems of excessive antibiotic use
and to develop and test programs that can have a positive influence on antibiotic prescribing behaviours.
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