
Antibiotic utilization in North America is much greater
than in other areas of the world (1), and has been

implicated in the development of antimicrobial-resistant
strains (2). Antibiotics are regarded as being overprescribed for
pediatric respiratory infections (3-8), contributing to the
problem of antibiotic resistance (5). There is ample evidence
comparing microbiological cultures with prescribing practices
(9), suggesting that a decrease in antibiotic availability may
have limited impact on respiratory disease prevalence;
however, this hypothesis has been difficult to test.

Attempts have been made to decrease antibiotic
prescription rates through physician and patient education
programs (10); however, these studies rarely address resultant
changes in disease prevalence. If antibiotics are appropriately
prescribed, it would be reasonable to hypothesize that
decreased physician access and decreased antibiotic
availability would result in detectable changes in the
prevalence of community-acquired pneumonia. However, if

current antibiotic prescribing practices are excessive, as is
widely believed, it may be hypothesized that decreased physi-
cian access and decreased antibiotic availability would result in
no significant changes in community-acquired pneumonia
prevalence.

An opportunity to test these hypotheses presented itself
during the Newfoundland and Labrador physicians’ strike of
October 2002. Over this period, most family practitioners’
offices in the St John’s area were closed, and pediatric medical
services were available only through the Janeway Children’s
Health and Rehabilitation Centre emergency room. Thus, the
strike acted as a ‘natural experiment’, allowing us to examine
whether decreased physician access and decreased antibiotic
availability affected the prevalence and severity of pediatric
pneumonia. It was hypothesized that the prevalence of pedi-
atric pneumonia would increase if prestrike antibiotic prescrib-
ing levels were appropriate, and that the prevalence would not
change if antibiotic levels were excessive.
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BACKGROUND: Antibiotics are widely believed to be overpre-

scribed for pediatric respiratory infections, yet there are few data avail-

able on the effect of a sudden decrease in antibiotic availability on

pediatric infectious disease.

OBJECTIVE: To determine whether the prevalence of radiographi-

cally diagnosed pneumonia changed over a period of decreased physi-

cian access and decreased antibiotic availability.

DESIGN: A retrospective study was performed which reviewed the

number of pediatric respiratory antibiotic prescriptions over a period

which included a physicians’ strike. The study examined whether

antibiotic availability had been affected by the strike. Pediatric chest

radiograph reports were reviewed for the same period to determine

whether changes in antibiotic availability had affected the prevalence

of radiographically diagnosable pneumonias among children present-

ing to a pediatric emergency room.

RESULTS: While prescriptions for antibiotics fell by a minimum

estimate of 28% during the strike, there was no change in the

frequency of radiographic diagnoses of pneumonia.

CONCLUSIONS: Respiratory antibiotics appear to be available in

the community in excess of the amount required to control pneumo-

nia. A 28% decrease in antibiotic availability did not result in a

significant increase in respiratory disease.
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La disponibilité des antibiotiques et la
prévalence de pneumonie pédiatrique pendant
une grève des médecins

HISTORIQUE : Il est largement supposé que les antibiotiques sont trop

prescrits dans le cadre d’infections respiratoires pédiatriques, mais il existe

peu de données sur l’effet d’une diminution soudaine de la disponibilité des

antibiotiques sur les maladies infectieuses pédiatriques.

OBJECTIF : Déterminer si la prévalence de pneumonies diagnostiquées

par radiographie a changé pendant une période au cours de laquelle l’accès

aux médecins était limité et la disponibilité des antibiotiques était réduite.

CONCEPTION : On a procédé à une étude rétrospective pour analyser

le nombre de prescriptions d’antibiotiques pour des infections respiratoires

pédiatriques pendant une période incluant une grève de médecins. L’étude

permettait d’évaluer si la disponibilité des antibiotiques diminuait à cause

de la grève. On a examiné les résultats des radiographies thoraciques

pédiatriques pendant la même période, pour déterminer si des

modifications à la disponibilité des antibiotiques influaient sur la

prévalence de pneumonies pouvant être diagnostiquées par radiographie

chez des enfants consultant à un département d’urgence pédiatrique.

RÉSULTATS : D’après une estimation minimale, les prescriptions

d’antibiotiques ont chuté de 28 %, pendant la grève, mais la fréquence de

diagnostics radiographiques de pneumonie n’a pas changé.

CONCLUSIONS : Il semble y avoir plus d’antibiotiques respiratoires que

nécessaire dans la collectivité pour contrôler la pneumonie. Une

diminution de 28 % de la disponibilité des antibiotiques n’a pas entraîné

d’augmentation significative des infections respiratoires.
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There is sparse literature addressing the effects of physician
strikes on indicators of health. To date, some findings are: an
increase in hypertension prevalence among affluent males (11),
an increase in cesarean sections within a context of unchanging
perinatal mortality (12), and a decrease in ‘colds’ and ‘abdomi-
nal pains’ as presenting complaints (13). Death rates have also
been investigated and have not been seen to increase (14,15).
Overall, health care utilization patterns and outcomes do not
appear to change substantially during strikes (16).

It is not clear what effect decreased access to family physi-
cians has on the prevalence of infectious disease. The present
study attempted to assess the effect of the physicians’ strike on
antibiotic availability and correlate changes in the prevalence
of radiographically diagnosable pediatric pneumonia.

METHODS
Physicians in Newfoundland and Labrador went on strike from

October 1, 2002, to October 17, 2002. Most physician services

had returned to normal operations by October 20, 2002. All

reports of radiographs ordered through the Janeway Children’s

Health and Rehabilitation Centre emergency room were reviewed

for the period between September 9, 2002, and November 10, 2002.

This included the strike period as well as three weeks before and

after the strike. Studies ordered for nonrespiratory complaints

(such as trauma) were excluded from the study, while reports of

studies for possible respiratory ailments (such as cough, fever,

shortness of breath or abdominal pain) were reviewed. It was

assumed that the patient population remained largely the same

throughout the study period (ie, predominantly patients who had

family physicians but were unable to access them at the time of pres-

entation [17,18], which is essentially the same population that

accessed the emergency department during weekends). The total

numbers of patients presenting to the emergency department per

month were obtained from the emergency department of the Janeway

centre for comparison. Pediatric radiographs were used to avoid the

potentially confounding lung findings common in adults.

Reports in which differentials included terms indicative of

pneumonia (such as ‘pneumonia’, ‘bronchopneumonia’,

‘consolidation’, ‘infiltrates’ and ‘airspace disease’) were counted as

positive (19). Qualifying terms were also noted, such as ‘small’,

‘early’ or ‘extensive’ in an effort to assess severity. Patients with

radiographic evidence of pneumonia were excluded from the study

on subsequent presentations due to the difficulty of distinguishing

new pneumonias from residual changes.

Antibiotic prescription data for Newfoundland and Labrador

were obtained from IMS Health Canada. The available data did not

allow discrimination of antibiotics prescribed for pediatric patients

from prescriptions written for adult patients. Data for typical

pediatric respiratory antibiotics (cephalosporins, erythromycins,

macrolides and penicillins) were combined to evaluate the effect of

the strike on the availability of relevant antibiotics. It should be

noted that these data represent the entire province of

Newfoundland and Labrador during the month of October 2002,

while the strike ended on October 17, and normal operations had

resumed on October 20. As a result, these data overestimated the

number of prescriptions written during the strike.

RESULTS
Pediatric respiratory antibiotic prescriptions fell province-wide
by 16% during October 2002, relative to September 2002 and
November 2002, and by 20% relative to October 2001, a year
that had generally lower antibiotic use (Figure 1). An estimate of
the number of prescriptions projected to have been written in the
absence of a strike was developed by calculating the average ratio
between the two years (not including October 2002, the month
of the strike) and then applying that ratio to the data from
October 2001. Relative to this projection, the total number of
prescriptions fell by 28% during October 2002. This is certainly
an underestimation of the total change in antibiotic availability
during the strike because the strike ended in the third week of
October and the antibiotic data included the entire month.

In 2002, the total number of patients presenting to the
Janeway emergency department increased from 2739 in
September to 3477 in October, and then fell to 2951 during
November, an increase during October of 22%. Assuming that
the final (poststrike) week of October had emergency room
presentation rates similar to those of November, it was
estimated that emergency room usage increased during the
strike by approximately 28%.

The total number of pediatric chest x-rays performed for

possible respiratory indications in the emergency department

increased by 32% from 11.6 examinations per day before the

strike to 16.4 per day during the strike and returned to an

average of 13.9 per day following the strike. However, the

number of chest radiographs taken during each day of the

strike was not significantly different from the number of radi-

ographs taken on the weekend days before and after the strike

(t test, P>0.05); the number of chest radiographs positive for

pneumonia did not increase relative to pre- and poststrike

weekend days (t test, P>0.05). The percentage of reports that

included a differential diagnosis of pneumonia varied from

19% before the strike to 24% during and after the strike, with

no statistically significant changes during the strike (z score,

P>0.05, Figure 2). Eight reports used the term ‘extensive’ to

describe pneumonia extent, of which seven were from the strike

period and one was immediately poststrike. Of these, seven

were demonstrated to be resolving on follow-up radiographs or

clinical records, while one was lost to follow-up.

DISCUSSION
Despite the physicians’ strike, the volume of patients present-
ing with symptoms requiring a respiratory chest radiograph,
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Figure 1) The number of prescriptions for typical pediatric respiratory
antibiotics in Newfoundland and Labrador between 2001 and 2002.
The Newfoundland and Labrador physicians strike occurred over the
first three weeks of October 2002. The dark bar indicates the number
of prescriptions  projected to have been written had there not been a
strike, based on the fall 2001 patterns and ratios of the number of
prescriptions written between the two years. Actual prescriptions are
28% below estimated levels. Note that the data cover the entire month,
while the strike lasted three weeks, thus underestimating the drop in
prescriptions during the strike
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and the number of positive radiographs, did not increase
beyond those of a normal weekend day. There is no indication
in these data of an increase in emergency room utilization
beyond normal weekend rates. The entire strike period can
perhaps be viewed as an extended ‘weekend’ pattern, when
physicians’ offices are closed and the emergency department
has increased use.

There was no significant increase in the percentage of
radiographically diagnosed pneumonias, despite a marked
decrease in antibiotic availability. This supports the assertion
that antibiotic availability in North America is much greater
than that necessary to suppress respiratory disease. Had there
been an increase in pneumonia due to the strike, one would
expect an increased proportion of pneumonia presentations
during the strike or during the week after the strike, neither of
which occurred (Figure 2). Instead, there is no significant
difference between the strike and nonstrike periods, and the
data reflect both proportions (20) and seasonal trends found in
other studies (21-23).

Eight radiology reports used the descriptive term ‘exten-
sive’, seven of which were during the strike and one immedi-
ately after the strike. While this does not affect the prevalence
of pediatric pneumonia, it does raise the possibility of an
increase in severity during the strike, possibly because of delays
in seeking medical attention due to perceived increased wait-
ing times in the emergency department (24).

Several other factors may have affected these findings.
There may have been an element of patient self-selection, with
moderately unwell patients refraining from using the
emergency room due to perceived long waiting periods (24).
However, this would have increased the apparent incidence of
pneumonia, and no such finding is demonstrated.
Approximately 20% of pneumonias are viral, especially among
younger children, and thus they are not affected by the avail-
ability of antibiotics (21,25); however, this baseline viral
prevalence is not expected to change substantially and should
not effect changes in overall incidence. Additionally, the incu-
bation time of some pneumonia pathogens such as Mycoplasma
pneumoniae is two to three weeks (26). It is possible that an
increase in pneumonias may have become apparent had the
strike continued; however, no clear pattern was emerging at
the end of the strike and no increase was observed afterwards.

If antibiotics were appropriately prescribed, patients with
clinical findings and symptoms suggestive of antibiotic-
treatable infections would receive antibiotics, while patients
without these findings and symptoms would not. Antibiotic
therapy would control the prevalence and course of respiratory
tract infections and most respiratory infections would be
nipped in the bud, never progressing to radiographically
diagnosable pneumonias. Therefore a physicians’ strike would
decrease appropriately prescribed antibiotics, respiratory
infections would progress unchecked and there would be an
increase in the number of positive radiographs when patients
presented to the emergency departments.

In our study, despite the fact that the ambient antibiotic

level in the community fell by 28% or more, the prevalence of

pneumonia in the pediatric population did not increase signif-

icantly. These data support the assertion that antibiotic levels

are higher than necessary to keep a check on pediatric respira-

tory illness (3,27). The simplest explanation for these data is

that more antibiotics are prescribed than are required to con-

trol respiratory infection, and that these superfluous antibiotic

prescriptions accounted for most of the drop in prescriptions

during the strike.
Prescribing practices of physicians are variable (28,29),

especially with respect to respiratory tract infections (3).
Physicians and parents have divergent opinions about the role
of antibiotics (30), and parental socioeconomic status (31,32)
and physician specialty (29,32) have been shown to play a role
in the decision as to which antibiotic, if any, is ultimately
prescribed. During the strike, the unavailability of physicians
outside of an emergency setting may have decreased the num-
ber of marginal or unnecessary prescriptions, while the contin-
ued availability of emergency room treatment allowed for
treatment of patients for whom antibiotics were appropriate.

Antibiotics and pneumonia during a doctors’ strike
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Figure 2) The percentage of pediatric emergency room radiographs
reported as positive for pneumonia before, during (arrowheads) and
after the physicians’ strike of 2002. There is no statistically significant
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