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After increasing steadily for 15 years the cesare-
an section rate in Ontario stabilized at 20.2 per
100 deliveries in the fiscal years 1986-87 and
1987-88. An important factor in the stabilization
was a decrease in the rate of repeat section. The
diagnosis and management of dystocia and fetal
distress continue to put upward pressure on the
cesarean section rate, which is higher than
would be expected if recent practice guidelines
had been fully implemented. There is a need for
further research into the appropriate manage-
ment of labour and delivery and into more
targeted techniques for bringing practice into
line with appropriate standards of care.

Apres avoir augmente de facon constante pen-
dant 15 ans, le taux de cesarienne en Ontario
s'est stabilise a 20,2 pour 100 accouchements au
cours des annees fiscales 1986-87 et 1987-88. La
baisse du nombre d'interventions iteratives est
un facteur important de cette stabilisation. La
reconnaissance et le traitement des dystocies et
de la souffrance foetale tendent encore h garder
le taux de cesarienne a un niveau plus eleve que
ce que laisserait entrevoir la mise en pratique
integrale des recommandations therapeutiques
recentes. Il y a lieu de continuer les recherches
sur la conduite k tenir dans le travail et l'accou-
chement et sur de meilleurs moyens d'amener
les praticiens d se conformer aux normes perti-
nentes.
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C esarean section rates in both Canada and
the United States increased steadily over
the 1970s and early 1980s. In the United

States the rate quadrupled, from 5.5 per 100
deliveries in 1970 to 22.7 in 1985.1,2 In Canada the
rate increased from 5.7 in 1970 to 15.9 in 1980.1
The rate in Ontario mirrored the national trend,
increasing from 6.8 in 1971 to 18.7 in 1982.34

Analysis of the rates in Canada and the United
States showed that four indications were responsi-
ble for most cesarean deliveries: previous cesarean
section, breech presentation, dystocia and fetal
distress. Analysis of the rates on an indication-
specific basis showed that dystocia and previous
cesarean section were the main factors accounting
for the overall rate increases in the 1970s.5'6 By the
early 1980s, however, previous cesarean section
had become the principal factor behind the contin-
ued rise.2,4

The steady increase in the overall cesarean
section rate, combined with debate over the most
appropriate approach to the diagnosis and man-
agement of the main indications for cesarean
section, resulted in growing professional and pub-
lic concern.78 In response to these concerns the
medical profession in both Canada and the United
States attempted to develop clinical guidelines that
could be used to aid physicians in managing labour
and delivery.9'10 These indication-specific guide-
lines, if adopted, would lead to a decrease in the
cesarean section rate.

We analysed obstetric care data from Ontario
for the period 1983-84 through 1987-88 to deter-
mine recent trends in the overall cesarean section
rate and to examine the effect of the diagnosis and
management of the main indications for cesarean
section on these trends. Our goal was to examine
current obstetric management in the light of exist-
ing practice guidelines, to suggest policies that
could help bring management in line with the
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guidelines and to identify barriers to full imple-
mentation of these policies.

Methods

The data sources and methods used in this
study are similar to those that we used in previous
research4 and are only briefly outlined.

For each discharge from an acute care hospital
in Ontario the Hospital Medical Records Institute
(HMRI) receives an abstract containing information
about the patient and the institution as well as
detailed diagnostic and procedural data. The data
are computerized and checked for internal validity
by the HMRI. These data form the basis of both
provincial and federal hospital care statistics.

The HMRI granted permission for us to exam-
ine the discharge data for deliveries in Ontario for
fiscal years 1983-84 to 1987-88. (The fiscal year
runs from Apr. 1 to Mar. 31.) A diagnosis was
recorded for each delivery from the four-digit
ICD-911 code on the abstract. However, the HMRI
allows up to eight diagnoses on each abstract, and
a single delivery may be associated with two or
more indications for cesarean section. Certain indi-
cations (e.g., dystocia and breech presentation)
tend to occur together, and it is important to
allocate these deliveries to a single category in a
manner that is both logical and clinically meaning-
ful. Therefore, in consultation with obstetricians,
we established the following causal model and
decision rules to classify deliveries that had more
than one diagnosis.

* All deliveries for which one of the diagno-
ses was a previous cesarean section were assigned
to the diagnostic class "previous cesarean section".
(Only 5.5% to 7.9% of deliveries with the diagno-
sis of previous cesarean section had any other
indication noted on the abstract.)

* Cases with a diagnosis of breech presenta-
tion with dystocia or fetal distress, or both, were
assigned to the diagnostic class "breech". (This
rule recognizes breech presentation as a potential
cause of both dystocia and fetal distress.)

* Cases with a diagnosis of dystocia and fetal
distress were assigned to the diagnostic class "dys-
tocia". (This rule recognizes dystocia as a potential
cause of fetal distress.)

* A case was assigned to the diagnostic class
"fetal distress" only if that diagnosis and none of

the other three diagnoses appeared on the abstract.
* Cases that did not fall into any of these

four classes were classified as "other".
This model has been previously used by

researchers in Canada4 and the United States2 to
describe and analyse trends in cesarean section
rates. With it we were able to calculate three more
specific rates: the cesarean section rate attributable
to each indication (the total number of cesarean
sections for cases assigned to that indication divid-
ed by the total number of deliveries); the indication
incidence rate, a measure of the frequency at
which patients receive a particular diagnosis (the
total number of deliveries allocated to a diagnostic
category divided by the total number of deliveries);
and the indication-specific cesarean section rate, a
measure of the frequency at which patients with a
specific indication undergo cesarean section (the
number of deliveries with a particular indication in
which a cesarean section was done divided by the
total number of deliveries with that indication).

Results

The overall cesarean section- rate increased
from 19.6 per 100 deliveries in 1983-84 to 20.3 in
1985-86, then levelled off at 20.2 (Table I). Previ-
ous cesarean section accounted for around 40% of
the cesarean sections in each of 1983-84, 1985-86
and 1987-88, and the other three specific indica-
tions together accounted for just over one-third,
dystocia being the largest contributor, followed by
breech presentation and fetal distress (Table II).
Over the period 1983-84 to 1985-86, when the
overall cesarean section rate was increasing, previ-
ous cesarean section accounted for most of the
increase, followed by fetal distress. During the
more recent period, owing to a levelling off of the
rates attributable to all the indications, the overall
cesarean section rate stabilized.

Between 1983-84 and 1985-86 the incidence
of previous cesarean section as an indication in-
creased (even though the use of repeat cesarean
section in these cases dropped slightly), the use of
cesarean section for breech presentation increased
slightly, and both the incidence rate and the
indication-specific cesarean section rate for fetal
distress increased (Table III).

The levelling off of the overall cesarean sec-
tion rate in 1986-87 and 1987-88 exhibited some

Table I --Number of deliveries and cesarean sections, as well as cesarean section rate per 100 deliveries, in Ontari!
in 1983-84 to 1987-88

No. of
deliveriesYear

1983--84
1984-85
1985-86
1986-87
1987S--88

24 389
,31 310
132 655
34 789
34. & 3'v.,

No. of
,esarean
sections

24 428
26 178
26 932
27 295
27 167

Cesarean
sectior)
-ate

I 9.6
9.9

20. v3
20.2
20.2
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cancelling out of the independent effects of the
indication incidence and indication-specific cesare-
an section rates. The continued rise in the inci-
dence of previous cesarean section was counteract-
ed by the drop in the use of repeat cesarean section
in these cases. The same effect occurred for fetal
distress but not for dystocia: just under one-third
of women with dystocia continued to receive
cesarean section, even though the incidence rate
increased.

Discussion

We found that after increasing for 15 years the
cesarean section rate in Ontario stabilized at be-
tween 20.2 and 20.3 per 100 deliveries in the
period 1985-86 to 1987-88. These rates are lower
than those recently reported for the United States,
where the rate was 22.7 in 1985,2 but are substan-
tially higher than those in Europe. For example, in
1983 the rate in England and Wales was 10.1,1
compared with 19.6 in Ontario. Although it is
difficult to separate all the factors that lead to
differences in obstetric practice between Canada
and Europe, the European experience suggests that
modem obstetrics need not be synonymous with
cesarean section rates that are over 20%.

Although international comparisons can pro-
vide one context within which the appropriateness
of cesarean section rates can be examined, a more
comprehensive analysis requires identification of

the indications that play the most important role in
determining cesarean section rates and comparison
of the management of these indications with re-
search evidence and accepted standards of practice.

In Canada the National Consensus Confer-
ence on Aspects of Cesarean Birth (NCCACB)
released a report in 1986 that presented scientifi-
cally based guidelines for the appropriate manage-
ment of previous cesarean section and breech
presentation and that discussed factors that should
be taken into consideration when one makes the
diagnosis of dystocia.9 The Society of Obstetricians
and Gynaecologists of Canada and the Association
of Professors of Obstetrics and Gynaecology fully
endorsed the report and urged implementation of
all its recommendations.9'12 The guidelines provide
an accepted standard against which the description
of practice derived from the HMRI data can be
compared.

Our results are similar to those of our study of
cesarean section rates in Ontario over the period
1979-80 to 1982-834 in showing that previous
cesarean section was the single most important
indication in determining the overall cesarean
section rate and that when the overall cesarean
section rate was increasing, most of the increase
could be attributed to previous cesarean section;
more specifically, the increasing incidence of previ-
ous cesarean section as an indication seems to be
the most important factor in increases in the
overall cesarean section rate.

The implication is that efforts directed at the

Table II- Distribution of cesarean sections by attributable indication in selected years

% of all deliveries
(and of cesarean sections)

Indication 1983-84 1985-86 1987-88

Previous cesarean section 7.7 (39 1) 8.1 (40.1) 8.1 (39.9)
Breech presentation 2.1 (10.5) 2.1 (10.6) 2.1 (10.2)
Dystocia 3.4 (17.4) 3.5 (17.3) 3.6 (18.0)
Fetal distress 1.7 (8.6) 1.9 (9.5) 1.9 (9.7)
Other 4.8 (24.4) 4.6 (22.6) 4.5 (22.2)

Total* 19.7 (100.0) 20.2 (100.1) 20.2 (100.0)

Totals may not be identical to those in Table I because of rounding.

Table Ill - Indication incidence rates and indication-specific cesarean section ratest for selected years

Indication

Previous cesarean section Breech presentation Dystocia Fetal distress

Indication- Indication- Indication- Indication-
Incidence specific Incidence specific Incidence specific Incidence specific

Year rate section rate rate section rate rate section rate rate section rate

1983-84 8.1 95.0 3.2 64.7 10.8 31.6 5.4 31.4
1985-86 8.6 94.3 3.1 68.2 10.8 32.6 5.8 33.0
1987-88 8.8 91.3 3.0 68.1 11.4 32.0 6.4 30.9

*Number of deliveries allocated to a particular indication divided by the total number of deliveries, multiplied by 100.
tNumber of deliveries with a particular indication in which a cesarean section was done divided by the total number of deliveries
with that indication, multiplied by 100.
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indications for primary cesarean section will be
required to achieve long-term reductions in the
cesarean section rate even if short-term reductions
can be achieved by focusing on reducing the rate
of repeat section. As overall cesarean section rates
in Ontario have stabilized, the effect of changes in
the rate attributable to previous cesarean section
has been reduced. Although the incidence of this
indication continues to increase, the repeat cesare-
an section rate has decreased enough to counteract
any effects this may have on overall cesarean
section rates.

However, even though the repeat cesarean
section rate has decreased slightly, less than 10%
of women with a previous cesarean section had
vaginal deliveries in 1987-88. The NCCACB re-
port recommends a trial of labour for most women
with a previous cesarean section. Since the system
for coding procedures used in Canada does not
include a code for trial of labour, the HMRI
database cannot be used to calculate rates of trials
of labour. Thus, although it is not possible to
examine trends in the rate of trials of labour
directly, the fact that less than 1 woman in 10 with
a previous cesarean section has a vaginal delivery
raises concern about compliance with the
NCCACB guidelines.

Breech presentation accounted for about 10%
of the cesarean sections in Ontario. The cesarean
section rate for this indication was approximately
55 per 100 deliveries in 1979-804 but had in-
creased to over 68 by 1987-88. The effect of this
increasing indication-specific rate on the overall
cesarean section rate was attenuated by the rela-
tively low incidence of this indication.

The NCCACB report stated that "there has
been an increasing trend in Canada toward univer-
sal performance of cesarean section for breech
presentation. Extensive review of the research
literature has failed to uncover any evidence to
support this trend."9 The report went on to recom-
mend vaginal delivery for the most common forms
of breech presentation. The growing reliance on
cesarean section in the management of breech
presentation in Ontario again raises concern about
compliance with the NCCACB guidelines.

Even though the overall cesarean section rate
stabilized between 1985-86 and 1987-88, the rate
attributable to dystocia continued to increase, ac-
counting for 18% of all cesarean sections in 1987-
88. This pattem was also found in our previous
study,4 reflecting changes in both incidence and
indication-specific rates. This suggests that dys-
tocia may have a growing role in maintaining, or
perhaps even increasing, the overall cesarean sec-
tion rate.

The NCCACB report noted that there was
little research evidence on which to base recom-
mendations for the diagnosis and management of
dystocia. However, a large and growing number of
deliveries are identified as having this ill-defined
diagnosis. It is difficult to provide a meaningful
and acceptable definition of dystocia, and more

research is needed to link information on the
progress of labour to fetal and maternal outcomes.

Fetal distress also accounted for about 10% of
the cesarean sections in Ontario. This indication
played an important role in the increase in the
overall cesarean section rate between 1983-84 and
1985-86. The steady rise in the incidence of the
diagnosis of fetal distress, noted even in the period
1985-86 to 1987-88, is consistent with findings
from the United States2 and continues the trend
noted in Ontario for the period 1979-80 to 1982-
83.4 In 1979-80 only 2.4% of deliveries in Ontario
were assigned to the diagnostic category "fetal
distress";4 by 1987-88 the rate had increased to
6.4%.

Our results, combined with our previous anal-
ysis of obstetric practice in Ontario,4 indicate an
apparent epidemic of fetal distress. In less than 10
years the probability that a delivery would be
designated as involving fetal distress more than
doubled. It is important to determine the extent to
which this rapid increase represents a true increase
in the incidence of fetal distress, an improved
ability to correctly identify fetal distress or an
increased incidence of misdiagnosis of fetal dis-
tress. Since the diagnosis is linked to the use of
electronic fetal monitoring, the development of
practice guidelines for fetal distress is clearly relat-
ed to the appropriate use of this technology.

Although some investigators feel that univer-
sal electronic fetal monitoring is warranted,13 the
results of large trials14'15 and recent reviews16'17
indicate that it may not be of any benefit in most
deliveries, and, on the basis of this evidence,
recommendations have been made to limit its use
to high-risk groups.'819 The rapid increase in the
diagnosis of fetal distress in Ontario may suggest
that these recommendations are not being fol-
lowed.

Conclusions

The HMRI data used in our paper to describe
obstetric practice do not provide information on
fetal or maternal outcomes or the detailed clinical
information needed for a definitive comparison of
practice with accepted standards of care. We rec-
ommend that such a definitive study be done.
However, in the interim our results suggest that
there may not be complete congruence between
professionally endorsed standards of care, such as
those provided by the NCCACB, and recent obs-
tetric practice. This raises several issues regarding
the diffusion and implementation of such stan-
dards of care.

Despite the fact that the NCCACB report was
published in CMAJ 9 and summarized in the Bulle-
tin of the Society of Obstetricians and Gynaecolo-
gists of Canada 12 and was mailed to each obstetri-
cian in the country, physicians may have been
unaware of the guidelines. It is also possible that
although the recommendations were endorsed by
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the two major professional associations that repre-
sent those providing obstetric care many physi-
cians did not agree with the recommendations.
There is clearly a need to review the process of
diffusion of practice guidelines and the awareness,
knowledge and attitudes of practitioners. There is
also a need to critically assess strategies for con-
veying information to practitioners other than by
simply publishing or distributing guidelines.

Physicians play a central role in determining
obstetric management, but they operate in an
environment that can modify or restrict their beha-
viour. The management of labour and delivery
almost always occurs in a hospital setting, and the
facilities available within the hospital as well as the
policy defined by the institution can alter practice.
Guidelines need to be developed and implemented
in the context of available resources and in cooper-
ation with the institutions in which they will be
implemented.

In a broader social environment physicians are
subject to both medicolegal concerns and more
direct patient preferences for certain types of care.
However, given that clinical guidelines are based
on a careful assessment of research evidence and
professional endorsement, adherence to these
guidelines should provide both protection against
unwarranted litigation and a solid basis for patient
education. Analysis of practice should recognize
the importance of the environment, but blame for
the failure of practice to match standards should
not be laid at the feet of lawyers and patients
without some clear evidence to support that con-
tention.

The cesarean section rate in Ontario has lev-
elled off in recent years but seems to be higher
than would be expected if recent practice guide-
lines were fully accepted and implemented. Exist-
ing strategies for bringing practice in line with
guidelines may have had a role in stabilizing the
rate, but more effective strategies may have to be
identified to bring about further changes. There is
a need to rigorously evaluate such strategies.

This research was supported by the Ontario Ministry of
Health with research grant 01917 and personnel support
to Mr. Lomas.
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Worthy of expression

Should you become authors, express your opinions freely; defend them rarely. It is not
often that an opinion is worth expressing, which cannot take care of itself. Opposition is
the best mordant to fix the color ofyour thought in the general belief.

Oliver Wendell Holmes (1809-1894)
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