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T he practice of obstetrics has changed considerably
over the last several decades. In addition to the im-
provements in obstetric outcomes because of prena-

tal surveillance and treatments, the provision of obstetric
care has also changed. The 24-hour availability of obstetri-
cians that was typical in the past has evolved into a rotating
call system, which, in addition to ensuring round-the-clock
coverage, allows obstetricians to have a more predictable
lifestyle and may reduce the number of medical errors.1–5

With these changes, however, there has been an increase in
concern about quality of care. The question “will you be de-
livering my baby?” is frequently asked by pregnant women,
which is understandable considering the comfort that
comes with seeing one’s own doctor in the labour and de-
livery setting. However, little is known about the differ-
ences in obstetric outcomes experienced by women at-
tended by their own prenatal care provider compared with
an on-call  physician. It  is well established that the
doctor–patient relationship is strongly associated with
medicolegal action,6,7 and it has been suggested that the
medicolegal pressure felt by obstetricians is associated
with the rise in cesarean delivery rates.8–10 In this study, we
sought to determine whether obstetric outcomes differ be-
tween women attended by their own obstetrician and those
attended by an on-call obstetrician.

Materials and methods

Study design
We carried out a hospital-based cohort study using the
McGill Obstetrical and Neonatal Database.11 The database
contains detailed obstetric and neonatal information on all
infants weighing 500 g or more who were liveborn or still-
born at the Royal Victoria Hospital in Montréal. The data are
coded by an archivist in the medical record room (who works
full time with this database) and, for cases needing special
scrutiny, reviewed by a neonatologist or an obstetrician. The
use of this database for research purposes was approved by
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Background: The question “will you be delivering my baby?”
is one that pregnant women frequently ask their physicians.
We sought to determine whether obstetric outcomes differed
between women whose babies were delivered by their own
obstetrician (regular-care obstetrician) and those attended
by an on-call obstetrician who did not provide antenatal care.

Methods: We performed a cohort study of all live singleton
term births between 1991 and 2001 at the Royal Victoria Hos-
pital in Montréal. We excluded breech deliveries, elective ce-
sarean sections and deliveries with placenta previa or pro-
lapse of the umbilical cord. Logistic regression analysis was
used to compare obstetric outcomes (e.g., cesarean delivery,
instrumental vaginal delivery and episiotomy) between the
regular-care and on-call obstetricians after adjustment for
potential confounders.

Results: A total of 28 332 eligible deliveries were attended
by 26 obstetricians: 21 779 (76.9%) by the patient’s own ob-
stetrician and 6553 (23.1%) by the on-call obstetrician. Com-
pared with women attended by their regular-care obstetri-
cian, those attended by an on-call obstetrician had higher
rates of cesarean delivery (11.9% v. 11.4%, adjusted odds ra-
tio [OR] 1.13, 95% confidence interval [CI] 1.03–1.24, 
p < 0.01) and of third- or fourth-degree tears (7.9% v. 6.4%,
adjusted OR 1.21, 95% CI 1.07–1.36, p < 0.01) but lower rates
of episiotomy (38.5% v. 42.9%, OR 0.77, 95% CI 0.72–0.82,
p < 0.001). No differences were observed between the
groups in the rate of instrumental vaginal delivery. The in-
crease in the overall rate of cesarean delivery among women
attended by an on-call obstetrician was due mainly to an in-
crease in cesarean deliveries during the first stage of labour
because of nonreassuring fetal heart tracing (2.9% v. 1.7%,
adjusted OR 1.79, 95% CI 1.49–2.15, p < 0.001). The time of
day of delivery did not modify the observed effects.

Interpretation: The type of attending obstetrician (regular
care v. on call) had a minor effect on obstetric outcomes.
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the Director of Professional Services and the Institutional Re-
view Board of the McGill University Health Centre.

The Royal Victoria Hospital, a tertiary care teaching hospi-
tal affiliated with McGill University, has a 24-hour on-call sys-
tem in the birthing centre year round. Most obstetricians at-
tend their own patients’ deliveries, but they may sign out the
care of their patients to the on-call obstetrician at any time.
Women receive their prenatal care from a single obstetrician.
No family physicians or midwives provide prenatal care or
perform deliveries at the Royal Victoria Hospital. 

Study population
The study population included all live singleton term births be-
tween Apr. 1, 1991, and Mar. 31, 2001. We excluded multifetal
pregnancies, breech presentations, preterm births (< 37 weeks)
and elective cesarean deliveries. We also excluded cases if the
decision for nonelective cesarean delivery was made because of
placenta previa or prolapse of the umbilical cord. We included
only deliveries made by physicians who had followed and at-
tended a minimum of 100 women at the study hospital during
the study period. Deliveries were categorized as being either at-
tended by the women’s own obstetrician (obstetrician who fol-
lowed the patient throughout the pregnancy; herein referred to
as regular-care obstetrician) or by a different obstetrician (on-
call obstetrician).

Outcomes
Information on potential confounders was identified and cat-
egorized chronologically as antepartum, intrapartum or
neonatal. We compared the baseline characteristics and ob-
stetric outcomes of women attended by their regular-care ob-
stetrician with those of women attended by an on-call obste-
trician. We stratified the analysis by stage of labour at delivery
(first stage, cesarean birth before full dilatation; second stage,
cesarean or vaginal birth at full dilatation) and by time of day
of the delivery. We calculated the rate of first-stage cesarean
deliveries using all deliveries as the denominator, and we cal-
culated the rate of second-stage cesarean deliveries using 
second-stage deliveries only as the denominator. (First-stage
cesarean deliveries could not be included in the latter analysis
because these women are, by definition, not at risk of second-
stage cesarean section). Time of day of delivery was stratified
as day (7 am–7 pm) or night (7 pm–7 am). Indications for ce-
sarean birth were categorized as dystocia, nonreassuring fetal
heart tracing, cesarean sections with trial of labour, or
“other” as determined and documented by the obstetrician at
the time of cesarean section (included failed induction, pro-
longed membrane rupture and maternal indications [e.g.,
worsening pre-eclampsia, hemodynamic instability]).

Statistical analysis
We performed both crude and adjusted unconditional logis-
tic regression analyses and obtained odds ratios (ORs) and
95% confidence intervals (CIs) as an estimate of relative risk.
The adjusted model included the following continuous vari-
ables: maternal age, gestational age and birth weight. The
categorical variables included in the model were gestational
and pre-existing diabetes, previous cesarean delivery, multi-

parity, body mass index before pregnancy greater than
30 kg/m2, induction of labour, oxytocin use, epidural use and
smoking. To account for temporal changes in practice pat-
terns, we included an additional variable that specified
whether the delivery had occurred during either the first 
5 years or the second 5 years of the study period. An OR
greater than 1 represents an increase in an outcome among
on-call obstetricians compared with regular-care obstetri-
cians, and an OR less than 1 represents a decrease. We also
examined obstetric outcomes after stratifying the data by
stage of labour and time of delivery. Statistical analyses were
2-tailed, at a significance level of 0.05.

Results

We identified a total of 36 756 deliveries that took place during
the 10-year study period, of which 28 332 (77.1%) were attended
by 26 obstetricians who met the selection criteria. Regular-care

Table 1: Characteristics of 21 799 deliveries attended by the 
woman’s regular-care obstetrician and 6553 deliveries attended 
by an on-call obstetrician who did not provide antenatal care 

Obstetrician type; % of deliveries* 

Characteristic 
Regular care 
n = 21 779 

On call 
n = 6553 

Maternal   

Age, yr, mean (SD) 30.8 (4.9) 30.2 (4.9) 

Smoking 15.7 17.9 

Multiparous 51.9 49.3 

Body mass index  
≥ 30 kg/m2 11.5 10.4 

Previous cesarean 
section 6.3 6.7 

Pre-existing diabetes 
mellitus 0.5 0.2 

Gestational diabetes 5.4 3.7 

Pre-eclampsia 2.7 2.0 

Gestational age, wk   

37–38+6 27.5 28.2 

39–40+6 56.2 57.1 

≥ 41 16.3 14.6 

Intrapartum   

Induction of labour 32.5 13.7 

Use of oxytocin 65.8 52.7 

Use of epidural 
analgesia 77.3 71.4 

Neonatal   

Birth weight, g   

< 2500 1.4 1.8 

2500–3999 85.7 87.3 

≥ 4000 12.8 10.9 

Note: SD = standard deviation. 
*Unless stated otherwise. 
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obstetricians attended 21 779 (76.9%) deliveries and on-call ob-
stetricians attended 6553 (23.1%). Fifty-three percent
(15 000/28 332) of included deliveries took place between 7 am
and 7 pm. Labour lasted longer in the group managed by 
regular-care obstetricians than in the group managed by on-call
obstetricians (557 minutes v. 539 minutes, p < 0.001). Deliver-
ies attended by regular-care obstetricians were more likely than
those attended by on-call obstetricians to be induced, to require
oxytocin and to require epidural analgesia (Table 1). No differ-
ences were observed in birth-weight categories or mean birth-
weight between the 2 groups.

The overall rate of cesarean deliveries was 11.5%
(3262/28 332). We observed a small but statistically signifi-
cant overall increase in the likelihood of cesarean deliveries
(adjusted OR 1.13, 95% CI 1.03–1.24, p < 0.01) among women
attended by an on-call obstetrician compared with those at-
tended by their regular-care obstetrician (Figure 1, Appendix 1
[available online at www.cmaj.ca/cgi/content/full/177/4/352
/DC2]). This increase was most notable for cesarean deliver-
ies performed because of nonreassuring fetal heart tracing
(adjusted OR 1.73, 95% CI 1.45–2.07, p < 0.001). Among
woman who had a vaginal delivery, those attended by an on-
call obstetrician than were less likely than those attended by
their regular-care obstetrician to have an episiotomy (ad-
justed OR 0.77, 95% CI 0.72–0.82, p < 0.001) but were more
likely to experience a third- or fourth-degree perineal tear (ad-
justed OR 1.21, 95% CI 1.07–1.36, p < 0.01). There was no sig-
nificant difference in the frequency of extraction using for-
ceps or vacuum between the 2 groups.

Overall, 9.5% (2684/28 332) of deliveries were performed

by cesarean section in the first stage of labour, compared with
2.0% (578/28 332) in the second stage of labour. The in-
crease in the overall rate of cesarean deliveries among women
attended by on-call obstetricians was primarily due to an in-
crease in first-stage cesarean deliveries because of nonreas-
suring fetal heart tracing. Specifically, women attended by an
on-call obstetrician were more likely than women attended by
their regular-care obstetrician to have a first-stage cesarean
delivery because of nonreassuring fetal heart tracing (ad-
justed OR 1.79, 95% CI 1.49–2.15, p < 0.001, Table 2, Appen-
dix 2 [available online at www.cmaj.ca/cgi/content/full
/177/4/352/DC2]). In contrast, during the second stage of
labour, there was no significant difference in the frequency of
cesarean deliveries or indications between the 2 groups.
There was no difference in outcome when the data were strat-
ified by time of day (data not shown).

Interpretation

Our results suggest that, after adjustment for confounding
variables, women attended by an on-call obstetrician are at in-
creased risk of cesarean delivery or of third- or fourth-degree
perineal tearing and are at decreased risk of episiotomy.

One possible explanation for the increased risk of ce-
sarean delivery among women attended by on-call obstetri-
cians is that on-call obstetricians may intervene sooner than
an obstetrician who has provided the woman’s prenatal care.
Obstetricians may not want to delay what they consider to be
a safe intervention if they do not have a pre-existing rapport
with the woman. We noted a small, although statistically sig-
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Figure 1: Forest plot showing the odds ratios for cesarean and vaginal deliveries attended by on-call obstetricians.
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nificant, difference in the mean duration of labour among the
2 groups. However, when duration of labour was adjusted for
in the regression analysis, the magnitude of association be-
tween cesarean delivery and type of obstetrician did not
change, which suggests that duration of labour probably had
little or no effect on why on-call obstetricians were more
likely to perform a cesarean delivery.

In our analysis, the main factor that contributed to the dif-
ference in the overall rate of cesarean section between the on-
call and regular-care obstetricians appeared to be the differ-
ence in the rate of cesarean deliveries performed because of
nonreassuring fetal heart tracing. The increased rate of ce-
sarean deliveries for nonreassuring fetal heart tracing per-
formed by on-call obstetricans may be the result of their pres-
ence in or near the labour and delivery ward. We attempted to
adjust for this potential confounding variable by excluding
acute conditions (i.e., cord prolapse and placenta previa).

Another explanation for our results could be the fear of
medical malpractice. The recent increase in cesarean delivery
for maternal and fetal indications has been temporally ac-
companied by a clear reduction in maternal and fetal morbid-
ity and mortality.12–14 With rising concern over medical mal-
practice, obstetricians may practise “safer medicine” (i.e., the
more liberal use of cesarean delivery) when faced with high-
risk situations.8–10,15,16 The same can be argued for the re-
duced use of episiotomies, which are thought to be associ-
ated with long-term maternal sequelae.17–19 Obstetricians may
therefore manage labour and delivery differently for women
who are not under their regular care (i.e., more cesarean de-
liveries and fewer episiotomies), especially given that most
malpractice cases result from poor communication and a lack

of trust between physician and patient10,20 and given that
communication and trust may be difficult to establish when
meeting a patient for the first time.

In a study that examined the relation between on-call ob-
stetricians and delivery outcomes, Goldberg and colleagues
evaluated obstetric coverage by in-house and out-of-house
on-call physicians.2 The authors concluded that patient man-
agement was not significantly affected by whether the attend-
ing physician was based in house or out of house. They ob-
served an impressive difference in the rate of cesarean
deliveries between in-house and out-of-house physicians
(26.7% v. 21.8%); however, their results may have been influ-
enced by the small sample (120 deliveries by in-house physi-
cians v. 110 deliveries by out-of-house physicians).

Our study has several limitations. First, our study design
was retrospective and the information used, although rou-
tinely collected, was not obtained specifically for this study.
Consequently, this may have resulted in misclassifications;
however, the fact that our exposure (on-call or regular-care
obstetrician present at the delivery) and outcomes were
straightforward variables systematically entered in the data-
base by the attending physician at the time of delivery reduced
the possibility of missing data and misclassification. Further-
more, all collected data are verified by the database archivist,
and periodic audits are conducted for quality assurance. A
second limitation is that, in our institution, obstetric care is
provided strictly by obstetricians; thus, our results may not be
applicable to obstetric care provided by family physicians.

In interpreting our results, it is important to emphasize
that deliveries attended by a woman’s own obstetrician may be
inherently different from deliveries attended by other obstetri-

Table 2: Proportion of cesarean deliveries attended by regular-care and on-call obstetricians, by stage of labour and indication 

Obstetrician type; % of deliveries 

Stage of labour 
Regular-care 
n = 21 779 

On-call  
n = 6 553 Crude OR (95% CI) Adjusted* OR (95% CI) p value 

First stage† n = 2 049 n = 646    

All indications 9.4 9.8 1.05 (0.96–1.15) 1.14 (1.03–1.26) 0.02 

Dystocia 5.7 5.4 0.95 (0.84–1.07) 1.08 (0.95–1.22) 0.27 

Nonreassuring fetal heart tracing 1.7 2.9 1.77 (1.48–2.11) 1.79 (1.49–2.15) < 0.001 

Failed vaginal birth after 
cesarean section 0.5 0.7 

1.33 (0.94–1.88) 1.47 (1.01–2.14) 0.04 

Other 1.4 0.7 0.49 (0.36–0.67) 0.42 (0.30–0.57) < 0.001 

Second stage‡ n = 19 730 n = 5 907    

All indications 2.2 2.3 1.03 (0.85–1.25) 1.15 (0.94–1.41) 0.18 

Dystocia 1.8 1.9 1.05 (0.85–1.30) 1.20 (0.96–1.49) 0.12 

Nonreassuring fetal heart tracing 0.2 0.2 1.09 (0.58–2.03) 1.16 (0.61–2.22) 0.65 

Failed vaginal birth after 
cesarean section 0.1 0.1 

0.70 (0.27–1.82) 0.61 (0.23–1.65) 0.33 

Other 0.1 0.1 0.93 (0.34–2.50) 0.97 (0.35–2.67) 0.97 

Note: OR = odds ratio, CI = confidence interval. 
*Adjusted for maternal age, parity, body mass index ≥ 30 kg/m2, smoking, previous cesarean section, pre-existing and gestational diabetes, pre-eclampsia, induction of 
labour, use of oxytocin, use of epidural analgesia, gestational age, birth weight and first or second 5 years of the study period. 
†Percentage of all deliveries. 
‡Percentage of second-stage deliveries only.  
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cians. We accounted for this potential source of confounding
by excluding of deliveries with characteristics that, in our insti-
tution, would be certain to result in management by the at-
tending physician (i.e., elective cesarean delivery, multifetal
pregnancy and breech presentation). Current management of
women with these characteristics at our institution is largely
by cesarean section; thus, the inclusion of these deliveries
would have diluted any association between the type of obste-
trician and delivery outcomes. We also excluded cases of cord
prolapse, because they are more likely to require urgent ce-
sarean delivery, often by the in-house on-call obstetrician. We
also accounted for potential sources of confounding by multi-
variable adjustments. Small differences were observed among
on-call and regular-care obstetricians with respect to induc-
tion of labour and use of oxytocin and epidural anesthesia.
These variables are well recognized as determinants of the rate
of cesarean and instrumental deliveries.21–25 Although we in-
cluded these and other potential confounders in our analysis,
we cannot exclude residual confounding; their exclusion
would require a randomized trial, which is unlikely to be ac-
ceptable to pregnant women or to obstetricians.

In conclusion, delivery by an on-call obstetrician, rather
than by a regular-care obstetrician, was associated with a
slightly increased risk of cesarean delivery and severe perineal
laceration and a decreased risk of episiotomy. Although the
precise mechanisms underlying the association between obste-
trician type and these outcomes are unclear, it is important to
emphasize that the magnitude of these associations is modest.
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