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A caesarean section (CS) can be a life-saving intervention when medically indicated, but this procedure can also
lead to short-term and long-term health effects for women and children. Given the increasing use of CS, particularly
without medical indication, an increased understanding of its health effects on women and children has become
crucial, which we discuss in this Series paper. The prevalence of maternal mortality and maternal morbidity is
higher after CS than after vaginal birth. CS is associated with an increased risk of uterine rupture, abnormal
placentation, ectopic pregnancy, stillbirth, and preterm birth, and these risks increase in a dose-response manner.
There is emerging evidence that babies born by CS have different hormonal, physical, bacterial, and medical
exposures, and that these exposures can subtly alter neonatal physiology. Short-term risks of CS include altered
immune development, an increased likelihood of allergy, atopy, and asthma, and reduced intestinal gut microbiome
diversity. The persistence of these risks into later life is less well investigated, although an association between
CS use and greater incidence of late childhood obesity and asthma are frequently reported. There are few
studies that focus on the effects of CS on cognitive and educational outcomes. Understanding potential mechanisms
that link CS with childhood outcomes, such as the role of the developing neonatal microbiome, has potential to
inform novel strategies and research for optimising CS use and promote optimal physiological processes

and development.

Introduction

Although caesarean section (CS) can be a life-saving
intervention for mothers and children, it can also lead to
short-term and long-term health consequences. Greater
understanding of how the mode of birth can affect
longer term health outcomes for women and children is
crucial to inform decision making by clinicians, women,
and policy makers, considering the very different
circumstances and varied risks between low-resource
and high-resource settings.

The Right Care Series™ created a framework for under-
standing overuse and underuse of medical interventions
and drivers of poor care around the world. Right care
was defined as “care that weighs up benefits and harms,
is patient-centred (taking individual circumstances,
values, and wishes into account), and is informed
by evidence, including cost-effectiveness”.* CS is an
example of a medical intervention that is underused
in some low-resource settings and overused in many
parts of the world.® The first paper® in this Series on
Optimising Caesarean Section Use® showed that,
globally, CS use is high and increasing: in 2015, an
estimated 29-7 million (21-1%) births occurred by CS,
which was almost double the proportion in 2000
(12-1%). WHO has estimated that 6-2 million excess—
ie, not medically indicated—CSs are being performed
each year, 50% of which are in Brazil and China alone.*
However, there is ongoing debate around the optimal
frequency of CS use.’

Previous reviews™" have examined the specific effects
of CS for non-medical reasons and for women with

www.thelancet.com Vol 392 October 13,2018

previous CS, preterm birth, and term breech. However, to
our knowledge, there is no published overview that has
collated and summarised the evidence to include an
analysis of the short-term and long-term health effects of
CS on women and children. There are benefits of CS for
maternal and infant health, but our focus here is instead
on the effects of increasing CS use, not on the benefits of
CS in regions where it is underused. We have selected
important, large, and recent systematic reviews and cohort
studies to summarise the effects of CS on short-term and
long-term outcomes for both women and children.

Search strategy and selection criteria
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To assess the effects of caesarean section on the health of women, we searched the
Cochrane Library, PubMed, and Scopus databases with the search terms “cesarean OR
caesarean section AND vaginal delivery”, “benefit OR risk OR complication”, and “long
term OR short term”. The first two of these searches were combined, followed by
combining all three search terms. We further narrowed the results by searching in the
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Key messages

« Caesarean section (CS) is a life-saving intervention for specific complications during
pregnancy and childbirth that should be available to all women in need. CS also confers
an increased risk of maternal mortality and severe acute morbidity and a higher risk for
adverse outcomes in subsequent pregnancy compared with vaginal birth. Multiple CSs
are associated with a higher risk of maternal morbidity and mortality.

+  Some benefits of CS, such as less frequent incontinence and urogenital prolapse have

been described.

« Infants born by CS have different hormonal, physical, bacterial, and medical exposures
(such as intrapartum antibiotics and uterotonins) and are exposed to more short-term
risks, which range from altered immune development, allergy, atopy, asthma, and
reduced diversity of the intestinal gut microbiome, compared with those born vaginally.

« Emerging research has shown biological mechanisms that underlie the acute and
chronic effects of CS on child health and the long-term effects of CS on children,
including how these effects might be mitigated.
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Short-term and long-term effects of CS on
women'’s health

Limitations to CS studies

Understanding of the short-term and long-term out-
comes of CS for women has been restricted by
limitations in study design, inadequate power of studies,
failure to control for confounders, and inappropriate
selection of comparison groups. Additionally, there
has been a failure to differentiate between elective and
emergency procedures, or to account for obstetric and
medical conditions that have prompted the need for
CS that could be the underlying cause of increased
morbidity and mortality. A summary of the evidence
regarding the short-term and long-term effects of CS for
the mother, including increased risks of hysterectomy,
abnormal placentation, uterine rupture, stillbirth, and
preterm birth in the subsequent pregnancy is shown in
the appendix. Bleeding, a need for blood transfusion,
pelvic adhesions, intraoperative surgical injury, and
hysterectomy are more prevalent with increasing
number of CSs.

Maternal mortality
The absolute risk of maternal death associated with
CS is known to be low in high-resource settings, and
higher in low-resource settings."* Estimating the exact
risk attributed to this mode of birth proves difficult.
One review" in high-resource countries that included
402883 women showed in an unadjusted analysis
that maternal mortality increased with elective repeat
CS compared with labour. Similar results were found
in Brazil, with adjusted odds ratios ranging from
1-6 to 7-08.” However, an unadjusted cross-sectional
study in China of 108847 births (of which 59415 births
were by CS) showed no difference in the frequency of
maternal death associated with antepartum CS without
medical indication compared with vaginal birth.*
Planned CS confers a lower risk of mortality compared
with emergency, intrapartum CS. Although still a rare

event, studies”” have estimated the risk of death from an
emergency intrapartum CS to be up to four times higher
than from vaginal birth. Further, the risk of maternal
death during birth is increased in pregnancies after a CS,
due to an increased risk of uterine rupture and abnormal
placentation.

Severe acute maternal morbidity

Severe acute maternal morbidity (SAMM) has been
used as a proxy measure (defined in several ways) for
maternal death. Severe maternal morbidity is defined
as the presence of complications such as a haemorrhage,
requiring hysterectomy or blood transfusion, any
hysterectomy, uterine rupture, complications associated
with anaesthetic (including those arising from the
administration of a general or local anaesthetic, anal-
gesic, or other sedation during labour and delivery),
obstetric shock, cardiac arrest, acute renal failure,
assisted ventilation or intubation, puerperal venous
thromboembolism, major puerperal infection, in-
hospital wound disruption, and haematoma. In large
population-based studies, the overall unadjusted fre-
quency of SAMM is consistently greater following CS
than vaginal birth. For example, a Canadian population-
based study” of 2339186 births reported that more
women in the planned CS group had SAMM (2-7%)
than those in the planned vaginal birth group (0-9%).
A nationwide prospective cohort Dutch study” that
used unadjusted data for 371000 pregnancies found
that birth by planned or emergency CS was associated
with a five times increased risk of SAMM (risk ratio
[RR] 5-2, 95% CI 4-8-5-6). This increased risk also
applied to CS without labour (4-6, 4-2-5-0). Another
prospective cohort Dutch study* of 2552 births found
that current and previous CSs increased the risk of
SAMM. Compared with planned vaginal birth, the
unadjusted incidence of SAMM in the elective CS
group was 6-4 events per 1000 births versus 3-9 events
per 1000 births (odds ratio [OR] 1-7, 95% CI 1-4-2-0) in
the vaginal birth group. CS in a previous pregnancy
conferred a three times increased risk for SAMM in
the current pregnancy (3-0, 2-7-3-3). The authors
reported that emergency intrapartum CS conferred
a higher risk for SAMM than elective procedures. In a
Finnish register-based retrospective cohort study” of
110000 births, the unadjusted risk of SAMM was
greater with elective CS than vaginal birth (RR 2-5
95% CI 1-9-3-2), and with emergency intrapartum CS
compared with vaginal birth (RR 4-9, 95% CI 4-2-5-8).

Short-term and long-term morbidity

Immediate and delayed intraoperative and postoperative
risks associated with planned CS have been well
documented.”*?” A 2017 evidence update for the UK’s
National Institute for Health and Care Excellence
(NICE) includes nine prospective studies that compared
the outcomes of planned CS with those of planned
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vaginal Dbirth (for women with an uncomplicated
pregnancy and no previous CS).* Planned vaginal
birth was associated with reductions in length of
hospital stay, the risk of hysterectomy for postpartum
haemorrhage, and the risk of cardiac arrest compared
with planned CS. However, planned CS was associated
with a reduced risk of vaginal injury, abdominal and
perineal pain during birth and 3 days postpartum,
early postpartum haemorrhage, and obstetric shock
compared with planned vaginal birth. Other intra-
operative, perioperative, and postoperative risks showed
no difference between the modes of birth, or conflicting
findings regarding any differences. The quality of these
data was noted by NICE to be low or very low, and
studies from low-resource settings were excluded.
Similarly, a 2006 systematic review” of the evidence for
the US National Institutes of Health statement on CS
showed insufficient evidence to state whether any of
these immediate and delayed risks from planned CS
were greater or less than those from planned vaginal
birth. Advances in improved anaesthetic and surgical
techniques, including thromboembolic prevention,
antibiotic prophylaxis, and blood conservation, might
have minimised the risk of many of these short-term
outcomes.

When evaluating risk, it is important to acknowledge
that not all attempted vaginal births are successful.
Although the risk of some short-term morbidities is
slightly increased for planned CS, studies®** have
documented that maternal morbidity associated with
unsuccessful spontaneous birth (either CS in labour
[16-3%] or an assisted vaginal delivery with forceps or
vacuum extraction [12-9%]) is greater than that with
planned CS (7%). Comparing planned CS with planned
vaginal birth is thus appropriate in terms of assessing
risk.”*

Long-term sequalae of CS include pelvic adhesions,
small bowel obstruction, menorrhagia, dysmenorrhoea,
chronic pain, sexual dysfunction, subfertility, urinary and
faecal incontinence, and pelvic organ prolapse. A 2018
systematic review® and meta-analysis found no difference
in outcomes between CS and vaginal birth for chronic
pain, menorrhagia and dysmenorrhea, or faecal incon-
tinence. However, compared with vaginal birth, CS was
associated with decreased risk of urinary incontinence
(OR 0-56, 95% CI 0-47-0-66) and pelvic organ prolapse
(0-29, 0-17-0-51). There were conflicting results regar-
ding sexual dysfunction in the form of dyspareunia.

CS is associated with reduced risk of urinary
incontinence, but the difference seems to level out with
age.* A meta-analysis® has shown that the odds ratio for
anal incontinence is 1-35 (95% CI 1-07-1-7) for vaginal
birth compared with CS in the first year postpartum.
However, a Cochrane review” that compared CS with
vaginal birth concluded that prevention of anal
incontinence should not be used as a primary criterion
for choosing planned CS.
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Pelvic adhesions and small bowel obstruction
were not addressed in these studies, reviews, and
meta-analyses. Development of adhesions after CS is
not uncommon, and the prevalence increases with
subsequent CSs, to 12-46% after a second CS, and
26-75% after a third CS.” The risk of small bowel
obstruction due to adhesions is low but does appear to
increase with each CS, although the overall risk is small
(16-3 events per 10000 person-years).” This finding is
in agreement with data from a large Danish national
register, which have shown, in a fully adjusted multi-
variable analysis, that women requiring a hysterectomy
have more perioperative and postoperative compli-
cations than women having a vaginal birth (adjusted
OR 1-31, 95% CI 1-03-1-68 if one previous CS; and
1-35, 0-96-1-91 if two or more previous CSs). Women
were more often likely to need a relaparotomy (OR 1- 32,
95% CI 1-03-1-68) later in life if they had previously
had a CS than if they previously had a vaginal birth.”
An increased risk of future subfertility has also been
associated with CS.*#

The psychological effects of CS have not been well
studied. Women who have given birth by CS have
reported less immediate and long-term satisfaction with
their birth experience and less positive interactions after
birth compared with women who had a vaginal birth.”
Increased post-traumatic stress symptoms have been
documented in women who preferred CS but gave birth
vaginally compared with women who both preferred
vaginal delivery and delivered vaginally.® However, we
found a paucity of prospective studies designed to
establish causal relationships, and variation in how
adjustments were made.

Adverse outcomes for women in subsequent pregnancy
After a CS, subsequent pregnancies show increased risks
of hysterectomy, abnormal placentation, uterine rupture,
stillbirth, and preterm birth.”# A higher frequency of
bleeding, need for blood transfusion, adhesions, intra-
operative surgical injury, and hysterectomy occurred
with increasing number of CSs."*** Evidence regarding
the association of CS with subsequent incidence of
miscarriage is conflicting.*

A Dutch study” found a risk of one event in
25000 pregnancies for hysterectomy due to abnormal
placentation in women without previous CS, which
increased to one event in 500 pregnancies for women
with one previous CS, and to one event in 20 pregnancies
for women with three or more previous CSs. In a large
US study,”® a similar prevalence of hysterectomies was
found after the first prelabour CS (0-65%, which was
attributed to placenta accreta in about half of these cases).
This study also showed a progressive increase in hyster-
ectomy with increasing CSs; after the third subsequent
CS, the risk was 2-4%. In cases of placenta praevia, the
risk for placenta accreta increased from 3% in the first
subsequent CS, to 11% for the second, 40% for the third,
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60% for the fourth, and 67% for the fifth (or more)
subsequent CSs.

The overall risk of a uterine rupture is about 0-5-1%.
The risks of uterine rupture, abnormal invasive placenta,
and severe postpartum haemorrhage are higher after a
previous CS.” The risk of these adverse events depends
on the time interval between pregnancies and is highest
for an interval under 6 months. Induction of labour,
especially with prostaglandins, increases the risk of a
uterine rupture,” which causes much higher mortality
in low-resource settings than in high-resource settings.
Given the risks of a uterine rupture, a planned vaginal
birth after CS should only take place in facilities with
high-quality emergency obstetrical care.”*

There might be an increased risk of stillbirth in a
subsequent pregnancy in women with a previous CS.*#
Three studies®*** have shown an increase in spontaneous
preterm delivery after term CS.” In one study* this
finding was restricted to one pregnancy after a second-
stage term CS and, in another, to multiple repeat CSs.”

Short-term and long-term outcomes for infants
and children
Intrauterine effects on infant health
CSs can save infants’ lives and prevent perinatal mortality
and severe morbidity, such as intrapartum asphyxia;
however, is should be recognised that severe neurological
morbidities can originate during the antenatal period,
not only in the intrapartum period.’ Additionally, many
clinicians perform planned CSs before 39 weeks of
gestation. Such planned early birth could increase the
risk of respiratory problems and hypoglycaemia.”"
Intrauterine exposures have far-reaching effects on the
lifelong health of infants. Evidence is emerging that
the birth process and intrapartum interventions can
also affect normal physiological or pathophysiological
development. Infants born by CS are subject to different
hormonal, physical, bacterial, and medical interventions
(such as intrapartum antibiotics and uterotonins). These
factors have the potential to subtly alter physiology.
The short-term and long-term consequences of CS on
infants are summarised in the appendix. The short-
term risks include altered immune development, allergy,
atopy, asthma, and reduced intestinal gut microbiome
diversity.* The persistence of these early childhood
effects into later life is less well investigated. Data from
individual studies have highlighted an association
between birth by CS and features of metabolic syndrome,
including adiposity, increased blood pressure, type 1
diabetes, asthma, increased body mass, changes to
liver function, immune-related conditions, neurological
and stress-related problems, and autoimmune gastro-
intestinal disease in childhood. However, a 2018 meta-
analysis® only identified increased risks of obesity up to
age 5 years and asthma up to age 12 years in children
born by CS. These divergent findings might be because
myriad childhood exposures obfuscate associations;

larger-scale longitudinal studies are needed to establish
causality.

Studies on the effects of CS on emotional and
behavioural outcomes have predominantly focused on
autistic spectrum disorders and attention deficit hyper-
activity disorder. In a sibling-controlled adjusted model®
that used population-level data (in >2000000 people;
Swedish National Registers), no association was found
between CS and attention deficit hyperactivity disorder
for planned or emergency CS. Similarly, no association
between planned CS and autistic spectrum disorders
was found in a UK cohort of 13 141 children.” The longer-
term effects of CS on cognitive and educational out-
comes is an area that is understudied. Conflicting data
from two similarly sized Australian cohorts (appendix)
illustrates the need for more research.

How does mode of birth affect infant and child health
outcomes?

Mode of birth—ie, spontaneous, induced, augmented,
or instrumental vaginal birth (or a combination of
these) versus CS—could affect neonatal development
and future health, and understanding these potential
links could inform interventions. There are three
biological mechanisms that have been hypothesised to
explain how mode of birth could affect clinical outcomes
in children.®

The first of these hypotheses is that inadequate
transfer of the maternal microbiome to infants born
by CS leads to altered immunological development.
Although mode of birth is only one aspect that
determines the infant’s microflora composition (such
as on the skin and in the intestinal tract), data suggest
that the reduced exposure to the maternal microbiota of
infants born by CS could be important in the first weeks
of life.” It has been proposed that the effect of mode of
birth on the infant’s gut microbiota can persist for
several years after birth,* but this suggestion is still
under considerable debate.**

In addition to a potential effect of the microbial
composition of the infant’s gut on the risk of obesity
and metabolic disease, aberrant colonisation of the
intestinal tract can also affect the development and
differentiation of their immune system. Some of these
immune effects can persist into adulthood, altering
susceptibility to certain diseases.®” For example, per-
sistently increased numbers of invariant natural killer
cells can only be prevented by colonisation of the
microbiota in the neonatal period.® Further, components
of the microflora that drive regulatory T cell generation
are essential to control inflammation.”” The gut micro-
biome also drives secretion of IgA™ and determines
inflammatory cytokine profiles.”” Immune disturbances
driven by altered microbial colonisation in early life
therefore provide a plausible mechanism that could
underpin an increased risk of cardiometabolic and
autoimmune disorders in babies born by CS.
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The additional exposure of infants born by CS to
prophylactic antibiotics in preparation for the procedure
could also be a contributory confounder to aberrant
microbial colonisation of the infant gut and possible
increased susceptibility to metabolic disease in later life.”

The second hypothesis is that reduced intrapartum
exposure to mechanical forces and stress hormones
during CS bypasses many important physiological
stimuli initiated by vaginal birth. Exposure to maternal
stress hormones and the physical forces of labour and
passage through the birth canal provide important
development cues for the fetus in preparation of extra-
uterine life. For example, increased concentrations of
stress hormones are thought to be important signals
in the infant for development of the hypothalamic—
pituitary-adrenal axis, maturation of the immune
system, lung and organ maturation, and neurogenesis.
In infants born by CS, the absence of these triggers
during this crucial window of development might be
further compounded by the typically shorter gestation
lengths present in planned CSs that occur before
40 weeks’ gestation.” Some commentators have sug-
gested that there are indications for women planning a
CS to consider a curtailed labour, to allow optimal
neonatal transition.”” Data suggest that impaired
cytokine concentrations later in life are not only affected
by CS, but also by whether the mother was in active
labour (more than 6-cm dilated) before CS.”

The final hypothesis is that different epigenetic
modification of gene expression between methods of
birth affects future infant health. The Epigenetic Impact
of Childbirth research collaboration postulates that
intrapartum use of synthetic oxytocin, antibiotics, or
CS has several effects on the neonatal epigenome
remodelling processes that have consequences for
health of the offspring.” This hypothesis has yet to be
fully investigated, and there are inadequate data to
support this hypothesis. Stem cells have more DNA
methylation in infants born by CS than those born
vaginally,® and global DNA methylation in white blood
cells obtained from cord blood is increased in newborns
delivered by CS without labour compared with those
born vaginally” The biological significance of these
changes is not immediately apparent, but could have
implications for gene expression that are compounded
by environmental exposures later in life. However, a
2012 study® found no evidence of global methylation
changes associated with CS versus vaginal birth in a
larger sample size study. Methodological differences in
methylation assay and adjustment for maternal factors,
such as age and smoking history, might account for the
disparity between these studies. An experimental study
in rats® of neonatal stress has shown that epigenetic
alterations in DNA methylation of glucocorticoid
receptors in the adult hippocampus is associated with
increased stress reactivity in later life. Further studies of
this hypothesis are needed.
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Can targeting biological mechanisms improve outcomes
for infants born by CS?
Given that CS is often clinically indicated and necessary,
understanding the potential biological mechanisms
linking CS and childhood outcomes has a theoretical
potential to inform novel strategies to minimise the
negative effects of CS and optimise normal physiological
processes. Mimicking some aspects of physiological
birth during CS, for example, has been suggested. Based
on data from animal and human studies,” some viable
options would be to include deliberate slowing down of
the birth at CS, skin-to-skin contact, and including a so-
called physical squeeze to activate cortisol responses
in the neonate. Although there is insufficient evidence
at this time to support administration of antenatal
corticosteroids before planned CS at term,* this is a
potential area of future research.** There are also
concerns about administration of corticosteroids in low-
income and middle-income countries: neonatal mortality
might not necessarily be reduced and there could be
increased risk of maternal infection.* Another option
would be to avoid use of planned CS before 39 weeks’
gestation, to reduce the risk of respiratory distress
syndrome. There are potential associations between
mode of delivery and early-life microbial colonisation of
the skin and gut®*® and the effects of this microbial
colonisation on clinical outcomes, such as risk of
asthma,” and there is a growing interest in the concept of
microbiome seeding, to improve neonatal health. Vaginal
swabbing as a potential route to seeding of the neonatal
skin and gut after CS has been proposed;® however, this
approach is unlikely to promote appropriate colonisation
of the gut® and it carries inherent risks associated with
group B streptococcal transfer.®

Alternative ways of seeding the neonatal gut microbiome
are emerging.” Breastfeeding is fundamental to the
developing neonatal gut microbiome® and is beneficial for
babies born by CS, but it relies on appropriate intestinal
colonisation of the infant at the time of birth.” In the
absence of exposure to appropriate maternal gut bacteria
(due to mode of delivery, hygiene practices, or low
maternal colonisation with key bacteria), it is possible that
probiotic supplementation, in tandem with promotion
and intensive support of breastfeeding, could assist with
adequate development of the intestinal microbiome and
immune responses.”” These alternative ways of seeding
the microbiome will require further research before any
clinical recommendations can be made.

Implications in low-resource settings

The balance of risk and benefit must also be considered
in relation to whether settings are high-resource or
low-resource. In 2013, a WHO analysis™* considered
maternal near-miss or maternal death by mode of birth
and showed that, in 29 African, Asian, Latin American,
and Middle Eastern countries, 62-5% of women had
a severe maternal outcome after CS, compared with
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37-5% for vaginal birth. By contrast, a Finnish register-
based retrospective cohort study of 110000 births—ie, a
high-resource setting—found a frequency of SAMM of
5-2 events per 1000 women for spontaneous vaginal
deliveries, 12-1 events per 1000 women for planned CSs,
and 27-2 events per 1000 women for emergency CSs.”

In low-resource settings, where fewer women receive
all four of the recommended antenatal visits, there are
minimal opportunities to provide information and plan a
birth in a health facility. Studies®® from Tanzania and
Burkina Faso indicate that many women often reacted
with fear and shock to their provider’s decision when
informed that they needed a CS,” felt guilty because they
could not give birth vaginally, and they worried about the
cost and risks of poor outcomes and poor quality of care.
Consequently, in subsequent labours, women can be
reluctant to present to a health facility, which again
increases their risk of morbidity and mortality.**”

Birth outcomes in low-resource settings are likely
to be considerably worse than those in high-resource
settings because of lower availability, accessibility, and
affordability of comprehensive obstetric health services;
inadequate operative infrastructure and access to water
and poor sanitation; long distances to travel between
rural areas and hospitals; and shorter intervals between
pregnancies due to poor access to modern contraceptives
and safe abortion services. Although the proportion of
births with skilled birth attendants in 56 low-resource
settings has increased from 52% in 2005 to 75% in 2017,
use of these professionals is lower in many regions
within countries.”” A 2017 survey® of five referral public
maternity hospitals in east, central, and southern Africa
found that none of these health facilities had all the
necessary equipment and staff for CS (according to
minimum defined standards of care), and only 7% had
adequate anaesthesiology staff. The availability of blood
and capacity of expert surgical facilities is usually
compromised in low-resource settings, and most women
are unable to have more than 4-6 units of transfusion
blood per case.™ Additionally, the surgical expertise
and logistical support required for safer CS in cases of
abnormal placentation is less likely to be available in
low-resource settings, especially in more rural settings.
Careful case management can mitigate these risks;
however, plans for safe CS can often be thwarted by
inadequate capacity.

In Papua New Guinea, for example, only 40% of
women have any level of supervision at birth, and this
proportion is lower in rural areas, where the distance
to a health facility is often more than a day’s walk. For
these reasons, and because many women are likely to
have larger families, a primary CS places a woman at
higher risk of abnormal placentation because of potential
exposure to a greater number of CSs over her reproductive
lifetime.” Because of evidence-based policies and
concerns about the risk of CS in the next pregnancy, CS
use in hospitals in Papua New Guinea has remained

infrequent (6% at the public hospital in Port Moresby,
and between 5% and 12% in hospitals in the provincial
capitals).” Nevertheless, the perinatal mortality rates in
these hospital settings (19—40 deaths per 1000 live births)
are lower than those in sub-Saharan Africa, where
hospital perinatal mortality rates typically range from
50-100 deaths per 1000 live births.” The situation in
Papua New Guinea would seem to indicate that it is
possible to maintain low CS use and still achieve
relatively low perinatal mortality rates.

By contrast, a study" in Tanzania found a concurrent
increase in maternal near-miss and mortality with CS in
low-risk births. It is unclear whether this was due to
distance that mothers are required to travel, financial
barriers for the mothers, or that CSs were being done
too late, with an inadequate infrastructure and inex-
perienced healthcare workers.™ Another study® in
Tanzania showed that previous CS was not a risk factor
for impaired maternal outcome, possibly because these
women had a planned CS in subsequent pregnancies. As
with mortality, discussion on morbidity must not be
limited to the first pregnancy, but should also consider
future pregnancies and reproductive health consequences
across a woman’s reproductive lifespan.

Conclusions

Almost every woman who has a CS increases her risk of
certain morbidities in her subsequent pregnancies. The
axiom once a caesarean, always a caesarean is not
evidence-based, but once a caesarean, always a scar
reinforces the maxim that women with a previous CS
should be considered to be at increased risk of obstetric
complications and poorer outcomes for mother and
baby. The discussed evidence shows the complexity in
achieving an initially favourable result from an operative
intervention and, consequently, potentially severe
complications in subsequent pregnancies.

There is a need to consider the long-term outcomes
for women and children when planning the mode of
birth in high-resource and low-resource settings. We have
identified evidence about CS and its effects on short-term
maternal and infant outcomes compared with vaginal
birth, but more evidence is needed from low-resource
settings. The evidence regarding outcomes of CS for
women, infants and children is complex, often of poor
quality, and carries uncertainty in establishing causality
over the longer term. In parallel with the strengthening of
this evidence base, interventions after birth that are
aimed at improving lifelong health for CS infants and
children should be developed and evaluated.

The application of the principles of Right Care®
provides a basis for the assessment of national and global
interventions to address variation in the use of CS
globally while considering cost-effectiveness and women-
centred care. The final paper’ in this three-part Series®”
analyses the drivers of CS and the multifaceted strategies
that might be needed to address its overuse.
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