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ARTICLE INFO ABSTRACT

Objective: To investigate if multiparous individuals who had undergone a previous cesarean delivery experienced an
increased risk of severe maternal outcomes or adverse perinatal outcomes compared with multiparous individuals
who had undergone previous vaginal deliveries. Methods: An analytical cross-sectional study at a university hospital
in Dar es Salaam, Tanzania, enrolled multiparous participants of at least 28 weeks of pregnancy between February 1
and June 30, 2012 . Data were collected from patients’ medical records and the hospital’s obstetric database. Odds
ratios (OR) and 95% confidence intervals (CI) were calculated to compare outcomes among patients who had or
had not undergone previous cesarean deliveries. Results: A total of 2478 patients were enrolled. A previous cesarean
delivery resulted in no increase in the risk of severe maternal outcomes (OR 0.86, 95% CI 0.58-1.26; P = 0.46), and
decreased risk of stillbirth (OR 0.42, 95% CI 0.29-0.62, P < 0.001), and intrapartum stillbirth and neonatal distress
(OR 0.58, 95% CI1 0.38-0.87, P = 0.007). Conclusion: Previous cesarean delivery was not a risk factor for severe ma-
ternal outcomes or adverse perinatal outcomes. The present study was conducted at a referral institution, where in-
dividuals with previous cesarean deliveries may constitute a healthy group. Additionally, there could be differences
between the study groups in terms of healthcare-seeking behavior, referral mechanisms, intrapartum monitoring,
and clinical decision making.
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1. Introduction

In recent years, cesarean-delivery rates have increased worldwide
[1]; consequently, the proportion of individuals with scarred uteri is in-
creasing. In subsequent pregnancies, individuals with previous cesarean
deliveries are at increased risk of placenta previa [2], placental abrup-
tion, placenta accreta, and uterine rupture [3,4] compared with patients
with previous vaginal deliveries. Repeat cesarean deliveries are often
more complicated than the first cesarean delivery, and have been asso-
ciated with adhesion development [5,6], long operation times [5], inju-
ries to the bladder and bowel, and blood transfusions [3,7]. Although
the indication that resulted in an individual’s first cesarean delivery
might remain during subsequent pregnancies and affect perinatal out-
comes [8], some studies have accounted for this and still reported a
higher risk of poor perinatal outcomes among patients with previous
cesarean deliveries [9-11].
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Although cesarean-delivery rates have increased in many low-
income countries [1], few studies have explored outcomes among indi-
viduals with previous cesarean deliveries in such settings [12,13]. Con-
sidering the high birth rates, and resultant need of repeated cesarean
deliveries, as well as the limited access to adequate monitoring during
labor, it was hypothesized that cesarean delivery scar complications
could be more severe in low-resource settings compared with high-
resource settings, potentially leading to life-threatening conditions.
Maternal life-threatening conditions, also termed maternal near-miss
(MNM), have been defined by WHO as, “a woman who almost dies
but survives a complication during pregnancy, childbirth, or within
42 days after termination of pregnancy” [14]. Previous studies have sug-
gested that MNM events and maternal deaths should be coupled to
reflect severe maternal outcomes (SMO), providing a more robust vari-
able for study [15]. Previous cesarean delivery in relation to MNM and
SMO in low- and middle-income countries has been explored in two
previous studies [15,16]; both indicated that individuals with previous
cesarean deliveries have an increased risk of MNM and SMO.

In light of a rapid increase in the proportion of patients presenting
with cesarean delivery scars at a university hospital in Tanzania [17],
the objective of the present study was to explore if multiparous patients
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with previous cesarean deliveries have an increased risk of SMO or ad-
verse perinatal outcomes compared with multiparous individuals with
previous vaginal deliveries.

2. Materials and methods

An analytical cross-sectional study was performed over 20 weeks
between February 1 and June 30, 2012, at Muhimbili National Hospital
in Dar es Salaam, Tanzania. The study enrolled all multiparous patients
with a duration of pregnancy of at least 28 weeks who were admitted
to, or underwent delivery at, the study hospital during this period. The
study was part of a larger research project that included quantitative
as well as qualitative data collection [17-19]. Approval for the present
study was obtained from the Ethics Board of Muhimbili University of
Health and Allied Sciences on December 23, 2011 (reference number
MU/RP/AEC/Vol. XIII). The study method entailed the review of routine-
ly gathered, de-identified data; consequently, obtaining informed con-
sent from study participants was waived by the ethics board.

Tanzania is a low-income country with a maternal-mortality rate of
454 maternal deaths per 100 000 live births and a perinatal mortality
rate of 36 per 1000 pregnancies [20]. In the Dar es Salaam area, 91% of
deliveries are attended by a skilled healthcare professional and prenatal
care coverage is 100% [20]. The majority of deliveries take place at
health centers and peripheral hospitals, which, despite an upgrade
during the last decade, still struggle with a conspicuous lack of human
and material resources. Although the study institution, a university hos-
pital, should serve as a teaching and referral institution, 72% of the 9000
annual deliveries constitute self-referred individuals [17]. Since 2004,
the obstetric department has operated as a private-public partnership,
which allows specialists to admit their private patients to separate
wards located at the hospital. During the last decade, there has been a
sharp increase in the cesarean-delivery rate to over 50% and, conse-
quently, an increase in the proportion of patients with previous scars
from cesarean deliveries [17].

To identify MNM events based on WHO MNM criteria [14], all ob-
stetric wards at the study institution were visited every second day by
aresearcher (H.L.) throughout the study. Additionally, maternal death
files, which are routinely gathered by hospital staff, were reviewed
monthly. Data for all patients who experienced SMO were collected by
one researcher (H.L.) using a method that has been described in detail
previously [18], while data for individuals who had not experienced
SMO were extracted from the hospital’s obstetric database [17]. Dupli-
cate data for SMO from the hospital-database records were identified
using patient admission numbers and were removed before the two
datasets were merged.

Patient records were examined for four outcomes. SMO was defined
as an MNM event having occurred fulfilling the WHO MNM criteria [14]
and maternal deaths that fulfilled the WHO definition [21]. Patients who
were discharged alive and having not fulfilled any MNM criteria were
designated as “not SMO”. Only one MNM event was considered per pa-
tient and the diagnosis considered most likely was registered as the
cause. Stillbirths were defined as neonates with a recorded diagnosis
of stillbirth in the hospital database, and Apgar scores of zero at 1 and
5 minutes. Neonatal distress was defined as live births with an Apgar
score below seven at 5 minutes. Intra-partum stillbirth and neonatal
distress was defined as stillbirths where a fetal heart beat was recorded
at admission and live births with an Apgar score below seven at
5 minutes. This combined variable reflected adverse perinatal outcomes
that occurred during hospital stay and was considered more robust
when performing the analyses as a significant number of cases met
this definition. Participants were excluded from the study analysis if in-
formation was missing for the outcomes under investigation.

Having previously undergone a cesarean delivery was the exposure
variable. Patients were regarded as having previously undergone a
cesarean delivery if a cesarean scar was recorded on the patient’s prena-
tal card, if previous cesarean delivery was listed as an indication for

cesarean delivery for their present pregnancy in their hospital record,
or if an obstetric diagnosis of cesarean scar had been recorded. To
control for potential confounders, maternal age, parity, maternal educa-
tion, area of residence, private/public status, marital status, HIV status,
referral status, mode of delivery, cesarean indication (one indication
per operation), and complications experienced by participants, such as
uterine rupture or placenta previa, were recorded.

Statistical analyses were performed using SPSS version 20.0 (IBM,
Armonk, NY, USA). A Pearson 2 test was used to make comparisons be-
tween groups and P < 0.05 was considered statistically significant. Odds
ratios (ORs) and 95% confidence intervals (CIs) were calculated to com-
pare outcomes among patients with and without previous cesarean
deliveries. The Cohen kappa coefficient [22] was calculated for selected
variables in a randomly chosen sample of patients to check the inter-
rater agreement between the data collected by the study researcher
(H.L.) and that obtained from the hospital database.

Following the completion of the primary analysis, it was hypothe-
sized that patients at the study hospital with previous vaginal deliveries
had experienced more complications and more delays than patients
with previous cesarean deliveries. A further analysis was conducted
using three sub-groups, emergency cesarean deliveries, self-referred
patients, and referred patients.

3. Results

Among the 2478 patients included (Fig. 1), 820 (33.1%) had under-
gone previous cesarean deliveries. Individuals with and without previ-
ous cesarean deliveries were comparable in terms of socioeconomic
status; however, patients with previous cesarean deliveries had been re-
ferred from other hospitals more frequently (32.6% vs 23.0%; P < 0.001)
and underwent a cesarean delivery for their present pregnancy more
often (92.2% vs 38.4%; P < 0.001) (Table 1). Among 756 patients who
had previously undergone a cesarean delivery and were undergoing a
cesarean delivery for their present pregnancy, prior cesarean scar was
the indication for cesarean delivery in 670 individuals (88.6%), while
obstructed labor was the most common indication for cesarean delivery
among the 637 patients who had undergone vaginal deliveries previ-
ously (381 [59.8%]) (Supplementary Material S1). Elective cesarean
deliveries were more common among patients who had undergone
cesarean delivery previously (240/756 [31.7%] vs 147/637 [23.1%];
P < 0.001). The prevalence of maternal complications was lower
among individuals who had previously undergone cesarean delivery
(164/820 [20.0%]) compared with patients with previous vaginal deliv-
eries (663/1658 [40.0%]) (P < 0.001); a diagnosis of prenatal hemor-
rhage was less common among patients who had undergone cesarean
deliveries previously (90/820 [11.0%] vs 365/1658 [22.0%]; P < 0.001),
as was a diagnosis of hypertensive disorders (8/820 [1.0%] vs 81/1658
[4.9%]; P<0.001 ), and a diagnosis of uterine rupture (10/820 [1.2%] vs
35/1658 [2.1%]; P = 0.12). Labor was induced in 5 (0.6%) individuals
who had previous cesarean deliveries and 32 (1.9%) patients with previ-
ous vaginal deliveries (P = 0.01).

Among the 2478 patient records included in the study, 110 MNM
events (4.4%) and 10 maternal deaths (0.4%) were identified; of these
120 SMO, 36 (30%) individuals had previous cesarean deliveries and
84 (70%) had previous vaginal deliveries. Many patients fulfilled more
than one MNM criterion. The most common MNM criteria fulfilled by
patients with previous cesarean deliveries were shock (14/35 [40.0%])
and hysterectomy (14/35 [40.0%]), while the most common MNM
criterion among patients with previous vaginal deliveries was fits
(30/75 [40.0%]) (Supplementary Material S2). The main causes of SMO
among patients with previous cesarean deliveries were ablatio placen-
tae, uterine rupture, and postpartum hemorrhage; among patients
with previous vaginal deliveries, hypertensive disorders were the pri-
mary cause of SMO (Table 2).

Individuals with previous cesarean deliveries demonstrated no in-
crease in risk of SMO (P = 0.46), as well as lower risks of stillbirth
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