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Abstract

Background Trial of Labor After Cesarean is an important strategy for reducing the overall rate of cesarean delivery.
Offering the option of vaginal delivery to a woman with a history of cesarean section requires the ability to manage
a potential uterine rupture quickly and effectively. This requires infrastructure and organization of the maternity unit
so that the decision-to-delivery interval is as short as possible when uterine rupture is suspected. We hypothesize
that the organizational characteristics of maternity units in Belgium have an impact on their proposal and success
rates of trial of labour after cesarean section.

Methods We collected data on the organizational characteristics of Belgian maternity units using an online ques-
tionnaire. Data on the frequency of cesarean section, trial of labor and vaginal birth after cesarean section were
obtained from regional perinatal registries. We analyzed the determinants of the proposal and success of trial of labor
after cesarean section and report the associations as mean proportions.

Results Of the 101 maternity units contacted, 97 responded to the questionnaire and data from 95 was included

in the analysis. Continuous on-site presence of a gynecologist and an anesthetist was associated with a higher pro-
portion of trial of labor after cesarean section, compared to units where staff was on-call from home (51% versus 46%,
p=0.04). There is a non-significant trend towards more trial of labor after cesarean section in units with an operat-

ing room in or near the delivery unit and a shorter transfer time, in larger units (> 1500 deliveries/year) and in units
with a neonatal intensive care unit. The proposal of trial of labor after cesarean section and its success was negatively
correlated to the number of cesarean section in the maternity unit (Spearman’rho=0.50 and 0.42, p value <0.001).

Conclusions Organizational differences in maternity units appear to affect the proposal of trial of labor after cesarean
section. Addressing these organizational factors may not be sufficient to change practice, given that general ten-
dency to perform a cesarean section in the maternity unit is the main contributor to the percentage of trial of labor
after cesarean.
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Background

The projections for cesarean section (CS) rates globally
are worrisome. It is estimated that 28.5% of women will
give birth by CS by 2030 worldwide [1]. In Europe, over-
all CS rates have remained stable between 2015 and 2019,
but vary considerably between countries (16.4% in Fin-
land and 53.1% in Cyprus) [2]. Overuse of CS has been
shown to have no additional benefit in reducing maternal
or neonatal risks, and increases the costs and the risks
to future fertility, pregnancies and health of the children
[3, 4]. In Belgium, the CS rate is increasing, with regional
rates in 2021 of 22.4%, 20.1% and 22.1% in Wallonia,
Brussels and Flanders, respectively [5-7]. The propor-
tion of women with a history of CS was 68.9%, 70.9% and
70.2% of all multiparous women who had a CS in 2021
in Wallonia, Brussels and Flanders, respectively [5-7].
There is a considerable variation in CS rates between
maternity units, ranging from 14.2% to 35.3% in 2021
[5-7].

Avoiding the first CS would have the greatest impact
on limiting the increase in the CS rate. Another impor-
tant strategy is to offer women with a history of CS the
opportunity to attempt a Trial of Labor After Cesarean
(TOLAC) [8, 9]. TOLAC, compared to Elective Repeat
Cesarean Section (ERCS), reduces the risks associated
with CS in the index and future pregnancies, but carries
the risk of uterine rupture, with the associated severe
morbidity and mortality [10]. Therefore, TOLAC implies
the need for rapid management in case of a suspected
uterine rupture. In addition, a CS performed during labor
because of failed TOLAC, exposes the mother to more
complications than a planned ERCS. When counseling
women with a history of CS, obstetricians will weigh
the benefits of a successful VBAC against the risks of a
failed TOLAC or uterine rupture. The organizational
characteristics of the labor and delivery unit are deter-
minants of the speed and safety with which emergency
CS can be performed, and can play an important role in
the informed decision making process regarding mode of
delivery and management during labor in women with a
history of CS [11-15].

The estimated TOLAC rate in Belgium (47%) is low
compared to other European countries [16]. In Belgium,
maternity units are relatively small (ranging from 130
to 3400 deliveries in 2015-2017) [5-7]. We hypothesize
that organizational characteristics, including the proxim-
ity to the operating room (OR) and the continuous on-
site availability of medical staff, may have an impact on

the offer of TOLAC and the management of a woman
attempting TOLAC in the maternity unit.

Methods

Aim

The objective of this study was to assess the impact of
organizational determinants on the provision and success
of TOLAC in maternity units in Belgium.

Study design
We performed an ecological study, using data from 2015
to 2017.

Belgian setting

Belgium is divideded in three different regions from
north to south: Flanders, Brussels and Wallonia. Perina-
tal data are analyzed at the regional level by the Centre
for Perinatal Epidemiology for Flanders (Studiecentrum
voor Perinatale Epidemiologie, SPE) and for Brussels and
Wallonia (Centre d’Epidémiologie Périnatale, CEpiP).
SPE and CEpiP collect data on a mandatory basis, cover-
ing almost 100% of births in Belgian maternity units and
home births. A selected set of perinatal data is recorded
by the obstetrician, midwife and neonatologist immedi-
ately after birth.

Study data

An online questionnaire using Research Electronic Data
Capture (REDCap) at Ghent University Hospital and
Brussels University Hospital was distributed to a contact
person in each maternity unit [17, 18]. This questionnaire
collected information on the availability of a gynecolo-
gist, anesthesiologist and pediatrician on-site 24/7, the
presence of a neonatal intensive care unit (NICU) in
the hospital, the location of the OR and the estimated
transfer time from the delivery room to the OR in the
event of an emergency CS. The answers to the question-
naire were linked to the data from each maternity unit
obtained from the national perinatal databases, includ-
ing total number of deliveries, total number of CS, num-
ber of ERCS, estimated number of TOLAC based on the
number of successful vaginal births (VBAC), and number
of unplanned repeat CS. Because the planned mode of
delivery is not recorded in perinatal registries, the num-
ber of TOLAC was calculated as the sum of the number
of VBAC and the number of unplanned repeat CS.
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Statistical analysis

The unit of analysis was the maternity and the propor-
tions of TOLAC and VBAC were treated as continuous
variables, without weighting for the number of deliver-
ies. We calculated a mean proportion of TOLAC for
each category of the organizational variables. The statis-
tical significance of the differences was assessed using a
T-test, and by an ANOVA when there were more than
two categories. We assessed the correlations between the
proportions of TOLAC and VBAC in case of TOLAC,
and the overall CS rate and the proportions of TOLAC
and of VBAC using a Spearman correlation coefficient.
We performed a multivariable linear regression analysis
to evaluate the independent contribution of predictors to
the proportion of TOLAC in the unit.

Results
A total of 101 maternity units were contacted and 97
completed the questionnaire. Two maternity units were
excluded from the analysis because of missing data, one
in the questionnaire and one in the obstetric report.
Ninety-five maternity units were included in the analysis.
There were important organizational differences
between larger maternity units with more than 1500
deliveries/year (n=22) compared to smaller units (1500
or less deliveries/year) (n=73), shown in Table 1. A
greater proportion of large maternity units had the mul-
tidisciplinary medical staff on-site 24/7, a NICU, an OR
in the delivery room or on the same floor and reported a
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shorter transfer time in case of emergency CS, compared
with smaller units.

There was a small and not statistically significant differ-
ence in the overall percentage of CS performed between
larger and smaller units (20.4% and 21.2%, respectively,
p=0.31). There was no difference according by unit size
in the percentage of women with a history of CS (11%).

The estimated proportion of women who were offered
a TOLAC was significantly higher in maternity units in
the southern part of the country, compared to Flanders
(p=0.02), as shown in Table 2. The presence of a gynecol-
ogist and an anesthetist on site was associated with a
higher proportion of TOLAC, compared to maternity
units where both medical staff are on call from home
(p=0.04) (Table 2). The mean proportion of TOLAC is
slightly higher when the maternity unit is larger, has a
NICU, has an OR in or near the delivery unit and when
the estimated transfer time is shorter, but these differ-
ences were not statistically significant (Table 2). The
organizational variables were not associated with the
overall proportion of CS in the maternity unit, or with the
success of the TOLAC attempt (Additional Tables 1 and
2).

There was no correlation between the proportion of
TOLAC and the overall success rate of TOLAC (Spear-
man’ rho=0.06, p value=0.57) (Fig. 1). However, there
was a significant negative correlation between the over-
all proportion of CS in the unit and both the estimated
offer of TOLAC (Spearman’ rho=0.50, p value <0.001)

Table 1 Location and organizational characteristics, according to the annual number of deliveries in the maternity

Maternity units with more than 1500 Maternity units with 1500 deliveries or P value*
deliveries per year (n=22) less per year (n=73)
Region 1.0
Flanders 13 (59%) 45 (62%)
Brussels-Wallonia 9 (41%) 28 (38%)
Medical staff on site 24/7
Gynecologist 13 (59%) 11 (15%) <0.001
Anesthetist 19 (86%) 33 (45%) 0.001
Pediatrician 12 (55%) 15 (20%) 0.003
Gynecologist and Anesthetist 12 (55%) 8 (11%) <0.001
Presence of a NICU 13 (59%) 6 (8%) <0.001
Location of the operating room (OR) <0.001
In the delivery room 11 (50%) 13 (18%)
On the same floor 7 (32%) 14 (19%)
On a different floor 4(18%) 46 (63%)
Estimated transfer time to the OR 0.03
1 min or less 12 (55%) 19 (26%)
2to5min 8 (36%) 49 (67%)
More than 5 min 2 (9%) 5 (7%)

* Fisher exact test
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Table 2 Proportion of attempted TOLAC, according to location,
size and organization of the maternity

Characteristic (number of Proportion of TOLAC
maternities)
Mean (SD) Range and p-value
Location p=0.02
Flanders (58) 452% (7.0)  27%to 61%
Brussels-Wallonia (37) 49.6% (10.0) 31% to 80%
Number of deliveries/years p=0.27
>1500 (22) 488% (9.1)  37%to71%
<1500 (73) 46.4% (84)  27% to 80%
Gynecologist on-site 24/7 p=0.02
Yes (24) 50.6% (8.7)  37%to 71%
No (71) 45.7% (8.2)  27% to 80%
Anesthetist on-site 24/7 p=0.28
Yes (52) 47.8% (84) 33%to71%
No (43) 459% (8.7)  27% to 80%
Pediatrician on-site 24/7 p=0.24
Yes (27) 48.7% (89) 37%to71%
No (68) 46.3% (89) 37%to71%
Both gynecologist & anesthetist p=0.04
on-site
Yes (20) 50.7%(9.1)  37%to71%
No (75) 459% (8.2)  27% to 80%
Presence of NICU p=0.10
Yes (19) 50.1% (9.3) 37%to71%
No (76) 46.2% (8.2)  27% to 80%
Location of the operating room (OR) p=048
In the delivery room (24) 48.6% (7.5) 37%1to 62%
On the same floor (21) 456% (99) 31%to 71%
On a different floor (50) 46.7% (8.5)  27% to 80%
Reported transfer time to the OR p=0.17
1 minorless (31) 472% (70)  33%to 62%
2to 5 min (57) 47.7% (9.1)  27% to 80%
More than 5 min (7) 40.1% (79)  31%to 52.5%

and its success (Spearman’ rho=0.42, p value <0.001)
(Figs. 2 and 3).

Included in a linear multiple regression model, the
variables associated in the univariable analysis showed
that each percentage increase in the overall proportion
of CS was associated with a 1.2% decrease in TOLAC
(95%CI: 0.8 to 1.6%, p <0.001), adjusted for the location
of the unit and for the presence on-site of a gynecolo-
gist and an anesthesiologist on site. The region of the
unit was associated with a 4.0% (95%CI: 0.9 to 7.0%,
p=0.01) difference in the rate of TOLAC. On-site
medical staff presence 24/7 was associated with a 4.2%
increase in TOLAC (95%CIL: 0.6 to 7.0%, p=0.02),
compared with units where medical staff were on-call
from home. There was no change in the estimates with
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adjustment, compared to the results in the univariable
analysis, showing that the included variables are inde-
pendent predictors of the proportion of TOLAC. Add-
ing other organizational variables to the model did not
add information because of important associations
between maternity units characteristics.

Discussion

We found important differences between maternity
units in the percentage of women with a history of CS
who attempted a vaginal delivery. These differences were
related to organizational factors, but also to the general
tendency of the hospital to perform a CS.

Limitations of our study include the fact that the ques-
tionnaire was short to avoid overwhelming busy clini-
cians. In some units, the on-site gynecologist is a trainee
who must wait for a senior colleague to perform a CS.
We did not ask for this level of detail. In many mater-
nity units in Belgium the CS room is located outside
the delivery room, even on a different floor, especially in
smaller hospitals. Nevertheless, most transfer times from
the delivery room to the OR are reported to be less than
five minutes. The responses to the questionnaire refer to
the time it takes to reach the OR for an ambulatory per-
son (e.g., obstetrician), rather than the duration of the
patient’s transfer. However, these responses, indicate that
most respondents are confident in their ability to quickly
transfer the woman to the OR to perform an emergency
CS. Another important limitation is the lack of data on
the safety of attempted vaginal birth, and its relation-
ship to organizational factors, as information on uterine
rupture and asphyxia is not routinely recorded in the
national registries. A final limitation is that the TOLAC
rate is an overestimate of the true TOLAC rate, which is
based on the sum of the number of VBACs and the num-
ber of unplanned repeat CS. Planned mode of delivery is
not recorded in perinatal registries.

When discussing the mode of delivery with a woman
with a history of CS, the obstetrician may be reluctant
to offer a TOLAC if the labor and deliveryunit has less
capacity to manage an emergency CS. Among the organi-
zational differences, we chose to collect information and
analyze factors that are likely to influence the decision-
to-delivery interval. There is no consensus on the best
decision-to-delivery interval, but it should be as short
as possible in the event of complications during TOLAC
[12-15, 19, 20]. This is the primary concern when offer-
ing a TOLAC, both for patient safety and from a medi-
colegal perspective. If uterine rupture is suspected, it is
recommended to perform an emergency CS and deliver
the baby within 30 min of the decision, which is not easy
to achieve [12, 19]. Previous studies have shown that the
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transfer time to the OR and the lack of medical staff on
site are the most important delaying factors [21-24].

A significant proportion of maternity units in Bel-
gium have fewer than 1500 deliveries per year. In smaller
units, it is more difficult to provide a permanent medical
presence on site (especially the anesthesiologist and the
obstetrician) and a dedicated OR in the delivery room.
This calls into question the safety of TOLAC in smaller
units, because of the risk of perinatal asphyxia and poor
neonatal outcome in the event of uterine rupture. The
recommendation in these situations should not be to per-
form more ERCS in women with a history of CS, but to
have a medical presence on site when a woman with a CS
scar is in labor and to alert the OR of a possible urgent
CS. If these options are not realistic, referring patients
with a CS scar and a desire for TOLAC to a larger unit
could be an alternative strategy.

We found a statistically significant association between
the presence of 24-h on-site medical staff, which is an
important determinant of the ability to perform an emer-
gency CS, and the mean proportion of TOLAC [25]. Pre-
vious studies have suggested that higher TOLAC and
Vaginal Birth After C-section (VBAC) rates were associ-
ated with 24/7 on-site anesthesiologist presence, which
was more likely in larger volume hospitals [26, 27]. A sin-
gle-center study showed significantly higher TOLAC and
VBAC rates when women were cared for by physicians
ona night float call schedule compared with physicians

on a ‘traditional’ schedule. Night float call was defined
as a schedule in which the provider had clinical respon-
sibility only for a day or night shift, with no other clinical
responsibilities before or after the period of responsibility
for laboring women [25].

The independent effect of the other organizational
factors could not be assessed in a multivariable model,
because of significant co-linearity between them (i.e.,
larger hospitals have a NICU, a readily accessible OR and
on site medical staff).

We found no correlation between the provision of
TOLAC and its success (VBAC), which may be partly
explained by the overestimation of TOLAC. If anything,
there was a small trend toward higher success with a
higher proportion of TOLAC. There was a significant
negative correlation between the overall proportion of
CS and the proportion of TOLAC and in case of TOLAC,
VBAC. This correlation was also reported at the coun-
try level in an international study of uterine rupture
[16]. Countries with lower CS rates had higher rates of
TOLAC and VBAC. We hypothesize that these associa-
tions are also present at the individual level. The TOLAC
and VBAC rates may vary among obstetricians depend-
ing on their willingness to avoid CS, the type of obstet-
ric practice and the case mix of the maternity unit. The
level of involvement of midwives may also differ between
maternity units and influence TOLAC rates [28, 29]. The
difference in TOLAC rates between the northern and
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southern parts of Belgium could be partly explained by
this organizational factor which should be investigated in
future studies of TOLAC provision.

Conclusion

Some organizational differences appear to affect the
provision of TOLAC to women with a history of CS.
Addressing these organizational factors, however, may
not be sufficient to change practice, as the general ten-
dency to perform a CS in the maternity unit is the main
contributor to the percentage of TOLAC.

Abbreviations

c-section  Cesarean section

DDI Decision-to-delivery interval
NICU Neonatal Intensive Care Unit
OR Operating room

TOLAC Trial of Labor After Cesarean
VBAC Vaginal Birth after Cesarean
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