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ABSTRACT

Background: Increase in cesarean section (CS)
has been a source of public health concern
globally. There is scanty updated information
about cesarean section and associated factors in
developing countries like Zambia. The aim of
this study was to determine the prevalence of
CS and associated factors at The University
Teaching Hospital women and New-born in
Lusaka Zambia.

Methodology: The study design was cross
sectional. It involved retrospective collection of
data from birth registers of women who gave
birth at the University Teaching Hospital-
Women and Newborn from 1% January, 2018 to
31% December 2018. The total sample size was
6,965 women (15-49 years) after the inclusion
and exclusion criteria were met. Statistical
analysis was conducted using Binary Logistic
Regression, level of significance was 0.05 and
Confidence Interval of 95%. Goodness of fit
was conducted using the likelihood ratio test.
Data was analyzed using STATA version 14.2.
Results: The Prevalence of Cesarean section
was 44%. Factors significantly associated with
Cesarean Section were maternal age (grouped),
Birth weight (grouped), gestational age
(grouped) and still birth (AOR=0.47 P<0.0001).
There was an increased odds of having Cesarean
Section among multipara (AOR= 1.10 P=0.73)
and Multigravida (AOR=1.04, P=0.73).
Common maternal indicators identified were
repeat caesarean section (18%), obstructed labor
(11%) and failure to progress (10%). The
common fetal indicators identified were fetal

distress (18%), big baby (10%) and mal
presentation (7%).

Conclusion: Prevalence is higher than the
recommended WHO limit. There is need to
reinforce health education, reinforce fetal
monitoring and promote vaginal birth after
caesarean.

Key words: Cesarean Section, Prevalence,
Factors, Women and newborn, Zambia.

INTRODUCTION

Cesarean Section (CS) is an important
lifesaving surgical intervention that can
reduce maternal and newborn morbidity and
mortality [1]. Cesarean section is considered
an essential treatment for antepartum
hemorrhage, prolonged or obstructed labor,
preeclampsia or eclampsia, and intrapartum
fetal distress and other medical conditions
[2]. However, there is a growing public
health concern that the prevalence of CS has
been rising for all women in the world
regardless of the medical condition,
maternal age or gestational age [3]. Despite
the WHO recommending the optimal range
of CS to be between 10-15%, countries are
still recording high prevalence [4][5],
although in developing countries the range
varies from extremely low to high[3][6] [7]-
Nonetheless studies have revealed that this
rise has not resulted in significant
improvement in neonatal or maternal
mortality [8][9]. On the contrary, a study
argued that the increase in CS prevalence
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resulted in the rapid decrease in both
mortality and morbidity of fetus and
mothers who had undergone the surgical
intervention [10]. With these back-and-forth
arguments, it can be noted that cesarean
section remains a subject of strong
contentions, worldwide, revealing a lack of
consensus. In view of the fore mentioned,
various studies have been conducted across
the globe and have reported different factors
associated with CS. These include place of
health  seeking  (private or  public
hospital)[11], social economic status[12],
premature rapture of membrane, gestational
age, maternal age, umbilical cord prolapse,
multiple pregnancy, parity, repeat cesarean
section, prolonged labor and mal
presentation among others[12][6][13][14].
However such information has not been
largely explored in low middle income
countries like Zambia which could cripple
the prospect of putting up any intervention
measures where need be, hence the study.

MATERIALS AND METHODS

This was a cross sectional study. It involved
retrospective  collection of information
which included maternal age, gestational
age, birth weight, gravida, parity, immediate
fetal outcome mode of delivery and reason
for cesarean section. The study was unable
to assess social economic status such as
employment status and income as it was not
recorded in the delivery books. The
dependent variable was mode of delivery of
which O=vaginal delivery and 1=Cesarean
Section.

The sampling frame was 12,606 women
who gave birth either by cesarean section or
vaginal birth at UTH Women and New-
born. A complete enumeration of all
reported births between January 2018 and
December 2018 was conducted. A total
sample size of 6,965 women met the
inclusion criteria and were considered
eligible for the study. Data was collected
using a pre tested data collection sheet.

STATISTICAL ANALYSIS

Normally distributed data was tested for
association with the outcome variable using
a T-test while a chi squared test was used
for categorical variables. For data that did
not meet the assumptions of the chi squared
test a Fisher’s exact test was used. Binary
logistic regression was used to report the
unadjusted and adjusted odds ratios of the
predictor variables over time. The level of
significance was 0.05 and a confidence
interval of 95% was considered. To
determine the goodness of fit for competing
models the nested and full, a likelihood ratio
test was used. Variables were considered for
inclusion in the nested model if they
satisfied the assumption of <0.05. Data was
analyzed using Stata software version 14.2.
Results were presented using graphs and
tables.

RESULTS

Among the 6,965 eligible women in the
study, 3 039 (44%) had cesarean section
while 3 926(56%) had vaginal delivery.
Continuous variables were categorized for
comparison  purposes, hence sample
characteristics between the cesarean group
and vaginal group were compared. The
mean maternal age in the normal delivery
group was 26 years while 28 years was the
mean maternal age in the Cesarean group.
Among the teenage group, there were more
vaginal deliveries (72%) compared to
cesarean (28%), however among advanced
maternal age the difference was minimal
with 52% in the vaginal group and 48% in
the cesarean group (p<0.0001). Post term
birth was observably more in the cesarean
group (59%) compared to vaginal group
(49%) and this difference was statistically
significant (p<0.0001). High birth weight
deliveries constituted 58% of cesarean
deliveries compared to vaginal (p<0.0001).
There were less Primiparas (40%) observed
in the cesarean group compared to vaginal
group. There were more still births observed
in the vaginal group (72%) compared to the
cesarean group (28%).
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Table 1; Predictors of Caesarean section

Predictors Caesarean = 3039 Spontaneous Vaginal Delivery = 3926 | Total=6965 P-value
Maternal Age

<15-19 255(28%) 655(72%) 910(100%)

20-24 679(40%) 1020(60%) 1,699(100%) 0.0001¢
25-29 838(48%) 908(52%) 1,746(100%)

30-34 675(49%) 698(51%) 1,373(100%)

>=35 592(48%) 645(52%) 1,237(100%)

Mean age 28(SD, 6.51) 26(SD, 6.94) 27(SD6.81) 0.0001*
Gestational age

37-42 weeks(term) 2312(48%) 2487(52%) 4,799(100%)

<37 weeks(preterm) 660(32%) 1393(68%) 2,053(100%) 0.0001¢
>42 weeks (post term) 67(59%) 46(41%) 113(100 %)

Mean Gestational age 38(SD, 2.95 37(SD,3.71) 38(SD,3.45)

Birth weight(grams)

<=2400 471(37%) 792(63%) 1,264(100%)

2500-3500 1916(42%) 2656(58%) 4,572%) 0.0001¢
>3600 651(58%) 478(42) 1,129(16%)

Mean Birth weight 3056(670.10) 2863(SD, 704.43) 2948(SD,696.20)

Parity

0=Nulliparous 23(29%) 55(71%) 78(100%)

1=Primiparous 1004(40%) 1528(60%) 2,532(100%) 0.0001°¢
>=2 Multiparous 2012(46%) 2343(54%) 4,355(100%)

Gravida

1=primigravida 913(39%) 1441(61%) 2,354(100%) 0.0001¢
2=Multigravida 2126(46%) 2485(54%) 4,611(100%)

Immediate birth outcome

Live Birth 2934(45%) 3648(55%) 6,582(100%)

Still birth 104(28%) 275(72%) 379(100%)

Asphyxia 1(25) 3(75) 4(100%) 0.0001f
Number of indicators Frequency Percentage

1 2192 2% 0.0001¢
2 846 28%

3 1 0.03%

Abbreviations: C=chi square, T=ttest, F= fisher’s exact test

Adjusted Predictions with 95% Cls

.45

.35

T
15 20 25 30 35
q4. age

The figure shows that at 15 years the
estimated probability of having CS is 34%, at
20 years the estimated probability of having
CS is 38%, at 25 years the estimated
probability increases to 42%, at 30years the
probability is 46% while at 35 the estimated
probability  increases to about 49%.
Therefore, from the results obtained in the
different maternal age, there is overwhelming
evidence to conclude that as one increases in
maternal age the likelihood of having CS
increases.

Figl: Probability estimates of Cesarean Section at different maternal age

After running the logistic regression, the
odds of having cesarean section among
advanced maternal age increased by 2.48
compared to the teenage group adjusting for

other predictor variables (p<0.0001, CI
1.99,3.09). In addition, the odds of having
cesarean section decreased by 0.52 among
preterm birth compared to term birth taking
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account of maternal age, gestational age,
preterm birth, fetal outcome and birth
weight (p<0.0001, 0.48, 0.65). Meanwhile
post term had an increased odds of having
cesarean section by 1.47 compared to term
birth taking account of maternal age, parity,
gravida, immediate fetal outcome and birth
weight (P=0.048, 1.04, 2.17). Furthermore,
primipara compared to nullipara had an
increased odds of having cesarean section
by 1.26 adjusting for other predictor
variables, this was not statistically
significant (p=0.38, CI (0.75, 2. 11). The
likelihood of having cesarean section
reduced by 0.81 among women with normal

birth weight babies compared to women
with low-birth-weight babies adjusting for
other  predictor  variables  (p=0.007,
Cl10.70,0.94). On the contrary, women who
had babies with high birth weight had
increased odds of having cesarean section
compared to women with babies who had
low birth weight (OR=1.34 P=0.002 CI
1.11, 1. 61). There were notably decreased
odds of having still birth of 0.55 compared
to live birth (p<0.0001, CI 0.43, 0. 70).
Multigravida increased the odds of having
caesarean section by 1.35 compared to
primigravida. This finding was statistically
significant (P< 0.001, CI 1.22, 1.49).

Table 2; Binary logistic regression for predictors of caesarean section

Unadjusted Adjusted

OR P-value | 95%CI OR p-value | 95%
Age
<20 Ref 1 1 1 1 1
20-24 1.71 | <0.001 (1.44,2.04) | 1.73 <0.001 (1.45,2.09)
25-29 2.37 | <0.001 | (1.99,2.82) | 2.37 <0.001 | (1.95,2.88)
30-34 2.48 | <0.001 | (2.08,2.97) | 2.61 <0.001 | (2.11,3.24)
>35 2.36 | <0.001 | (1.96,2.83) | 2.48 <0.001 | (1.99,3.09)
Gestational age
37-42 weeks Ref 1 1 1 1 1
<37 weeks 0.52 | <.0001 | (0.45,0.59) | 0.56 <0.001 | (0.48, 0.65)
<42weeks 1.72 | <0.005 | (1.17,2.50) | 1.47 0.048 | (1.04,2.17)
Parity
Nulliparous Ref 1 1 1 1 1
Primiparous 157 | 0.07 (0.96,2.57) | 1.26 0.38 (0.75,2.11)
Multiparous 2.05 | <0.004 (1.26,3.35) | 1.10 0.73 (0.63,1.92)
Gravida
Primigravida Ref 1 1 1 1 1
Multigravida 1.35 | <0.0001 | (1.22,1.49) | 1.04 0.73 (0.80,1.37)
Birth weight
<=2400 Ref 1 1 1 1 1
2500-3500 1.21 | <0.003 | (1.07,1.38) | 0.81 0.007 (0.70,0.94)
>=3600 2.29 | <0.001 (1.94,2.69) | 1.34 0.002 (1.11,1.61)
Birth outcome
Live birth Ref 1 1 1 1 1
Still birth 0.47 | <0.001 | (0.37,0.59) | 0.55 <0.001 | (0.43,0.70)
Ashyxia 0.42 | 045 (0.04,4.98) | 0.55 0.61 0.05,5.56)

The maternal indications identified were
antepartum hemorrhage, bad obstetric
history, cephalopelvic disproportion,
preeclampsia, repeat caesarean section and
failure to progress. Antepartum hemorrhage
also included post-partum hemorrhage and
placenta previa. Preeclampsia also included
severe  preeclampsia and  eclampsia.
Obstructed labor also included
cephalopelvic disproportion while, failure to
progress also included prolonged labor. The
most common maternal indicators identified
were repeat caesarean section (19%),

cephalopelvic disproportion (11%) and
failure to progress (10%). The fetal
indications identified in this study were big
baby, mal-presentation, multiple pregnancy,
fetal distress, cord prolapse and postdates.
The most common fetal indicators identified
in this study were fetal distress (18%), big
baby (10%) and mal presentation (7%).
Repeat caesarean section was the most
frequent  indicator among  maternal
indicators while fetal distress was the most
frequent indicator among fetal indicators.
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Fig 2; Indicators of Cesarean Section

Goodness of fit

To determine the goodness of fit for
competing models the nested and full, a
likelihood ratio test was used to establish
the best predictors of cesarean section. The
null hypothesis of the test states that the
nested or smaller model fits the data better,
while the alternative hypothesis states that
the full model fits the data better. Therefore,
the null model was nested within the full
model. Given that the p-value of the
likelihood ratio test was 0.237, we fail to
reject the null hypothesis that the nested
model is better. Hence the regression
coefficients of parity, gravida, birth weight
could be zero. Henceforth, there is sufficient
evidence to conclude that the nested model
which  had variables maternal age,
gestational age (term birth), birth weight
and immediate birth outcome (fetal still
birth) were the best predictors of cesarean
section respectively.

DISCUSSION

The study findings reveal that the estimated
proportion of women who underwent
caesarean section in 2018 was 44%. This
proportion may have been due to a high
number of referral cases from outside the
district and therefore, may not be used as
reference for the source population. Other
similar studies conducted in Sub Saharan
Africa also recorded high prevalence of CS

in institutions [1][15][16]. Meanwhile an
extremely high prevalence of 72% was
recorded in Tehran [17]. The increased
probability of having CS in all age groups
compared to the teenage group was
sustained even after adjusting for other
variables. The highest odds were observed
in the age group 30-34 with 2.61(p=0.001)
while advanced maternal age had
2.48(p=0.001). These findings are consistent
with a similar study conducted in Ethiopia
at Felegehiwot referral hospital where
women aged 35 and above were 2.3 times
more likely to undergo caesarean section
compared to those under 20 years [1].
Similarly, another study reported that
cesarean section increased with increasing
maternal age and the association was
stronger in nulliparous women compared to
multiparous women [18][19]. This effect
could be attributed to pregnancy risks and
complications that occur as one increases in
age such as diabetes, hypertension and
preeclampsia [20]. Another study explained
that the variation in CS numbers as one
increases in age could be due to pelvic
rigidity [21]. On the contrary, interesting
findings were observed by Inyang-Otu
(2014) who reported that the odds of having
cesarean section by age decreased by 0.96
after adjusting for other variables [18].
However, in some studies, researchers did
not choose to compare vaginal versus
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cesarean section such as this one but opted
elective versus emergency cesarean section
as a binary outcome. One such study was
conducted by Darnal and Dangal (2020)
where it was reported that elective CS was
higher among women with advanced
maternal age [22].

Multipara significantly increased the odds
of having caesarean compared to nullipara.
This finding is consistent with a study
conducted in South Africa where increase in
caesarean section rates were increasing with
parity [18]. This could be explained by the
tendency for babies to get bigger with
successive pregnancies making the delivery
process more difficult as the size of the
mother’s bony pelvis remains constant [23].
Contrary to these results, a study
demonstrated an increased risk of caesarean
section in nulliparas than multiparas after
conducting a study on nulliparity as a risk
factor for poor obstetrical and neonatal
outcomes in Rwanda [24]. This may be
because nulliparous have a higher chance of
obstructed labour due to the contracted
pelvis while multiparas can handle
contractions.

Gestational age showed that the likelihood
of having CS for preterm birth decreased
compared to term birth. This contradicts
with a study which reported that there was a
significant increase of Cesarean section in
preterm birth [25]. In addition, Preterm birth
is attributed to pregnancy complications of
which  common reasons include pre-
eclampsia, eclampsia, and intrauterine
growth restriction [26]. Furthermore, the
odds of having caesarean section for post
term birth compared to term birth increased.
This finding was consistent with a study
which reported that Cesarean delivery was
more in women undergoing labor at 38
weeks gestation (11.9%), compared to
women beyond 38 weeks gestation (13.3%)
[27]. This could be explained by the fact
that babies of 37 weeks gestational age or
higher are more likely to have larger bodies
which increases the risk of the shoulder
getting stuck (shoulder dystocia), thereby
increasing the risk of having caesarean

section [28]. Post-mature births carry risks
for both the mother and the baby which
include fetal malnutrition, meconium
aspiration syndrome, and stillbirths, after
the 42" week of gestation, the placenta
which supplies the baby with nutrients and
oxygen from the mother, starts aging and
will eventually fail hence increases the need
for caesarean section at post term [28]. This
study also found that there is a strong
association between gestational age and
maternal age after using chi squared test for
association (p value 0. 0001). Advanced
maternal age increases the risk of having
babies that are small for gestational age,
because as one increases in age there is an
increased risk of diabetes and essential
hypertension which can affect placental
transfer of nutrients there by not having a
fully grown fetus [29].

In addition, the likelihood of having
caesarean section is lower among normal
birth weight babies compared to low-birth-
weight babies. This finding is consistent
with a study conducted in China, that low
birth weight is one of the factors that causes
adverse pregnancy outcomes and increases
the risk of having caesarean section, these
factors include fetal growth restriction,
multiple pregnancies, fetal depression,
gestational hypertension, abnormal amniotic
fluid among others [30]. Furthermore, one
study reported that that among 350 women
who gave birth by cesarean section, 46%
had low birth weight and the associated risk
was observed more in the age group below
20 years, suggesting that women with low-
birth-weight babies are more likely to
undergo cesarean section as observed in this
study [31].

Furthermore, the likelihood of having still
birth compared to live birth significantly
decreased among women who underwent
caesarean section in both adjusted and
unadjusted logistic regression. This finding
is consistent with a study by Chen et al
(2016) where the rates of stillbirth and
neonatal mortality of infants who were
delivered via caesarean section (0.5% and
1.0%, respectively) were found to be
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significantly lower than the vaginal-delivery
group (5.2% and 6.9%, respectively), the
study went on to conclude that caesarean
section alleviates the incidence of stillbirths
and neonatal deaths but cannot completely
eliminate complications [30]. Furthermore,
the sole purpose of conducting caesarean
section is to save the life of mother and or
baby, therefore caesarean section performed
on pregnancies that have fetal complications
such as big baby, fetal distress umbilical
cord prolapse can possibly contribute to an
advantage of survival. On the contrary a
study argued that caesarean section has not
contributed to reduced fetal death, it was
reported that the rising trend of caesarean
delivery did not result in a downward trend
of perinatal mortality rate [18]. This
supported the fact that most caesarean
deliveries in the study were done when there
were already existing fetal compromise
either which resulted in poor fetal outcome
with reasons of poor fetal monitoring,
injudicious use of oxytocic and
unavailability of equipment for early
diagnosis of fetal compromise among others
[18].

In addition, the likelihood of having birth

asphyxia  decreased  (although  not
statistically significant) when someone
underwent caesarean section in both

adjusted and unadjusted logistic regression.
These findings contradict with findings
where  birth  asphyxia rates  were
significantly higher and correlated with
increasing CS deliveries [32]. On the other
hand, a study found that CS reduced the rate
of asphyxia, indicating that although the
procedure prolongs delivery time, the intact
sac and/or amniotic fluid within the sac can
ameliorate an impact of external stimulation
to breathe before the fetal head is delivered,
and that the pressure exerted by the uterus
on the fetus is less, thus preventing
umbilical cord compression [29].

Repeat CS revealed to be a major
contributor of caesarean section rates. In
this study 574 caesarean section deliveries
were repeat which constituted 19%. The
finding is similar to other studies who found

repeat caesarean section to be the highest
indicator of cesarean section [18] [33]. The
results of this study showed that the most
common indicators of CS were; repeat CS,
failure to progress and obstructed labor.
Consistent with a study conducted in eastern
Ethiopia [14], fetal distress was one of the
indicators of CS with a high frequency. In
this study, fetal distress was diagnosed
among 534 deliveries, of these about one-
third were diagnosed with a second
indicator  which  was  cephalopelvic
disproportion (CPD). Labor progress in the
presence of CPD causes the fetal heart rate
to decelerate thereby causing oxygen
deprivation, as head compression increases
there will be early prolonged decelerations
which will gradually become more and
more pronounced and lead to severe fetal
distress if meconium appears for the first
time while labor is in progress [34].

CONCLUSION

This study has made an effort to obtain
accurate information about the prevalence
and factors associated with CS. Prevalence
of CS for the year 2018 at the University
Teaching Hospital Women and New-born
was 44%. Despite the high prevalence
which has been reported by some scholars
to be harmful, the increase in CS has
contributed to reduction in still birth hence
CS has yielded good results in the
institution. The study has demonstrated that
factors significantly associated with CS
were; maternal age, gestational age, high
birth weight and immediate fetal outcome
(still birth). This study also found that the
highest maternal indicator of CS is repeat
CS while the highest fetal indication is fetal
distress. This suggests that first time labor
should be properly managed in order to
minimize repeat CS which is not harm free
The study revealed that as one increases in
age the likelihood of undergoing CS
increases, hence the need for health care
team to provide health education and
information during antenatal care visits and
also emphasizing to older women that they
are at high risk of undergoing caesarean
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section and must oblige to antenatal care
rules accordingly.

Study limitations

Certain variables of interest such as
education level and income status among
others were not recorded and could not be
tested for association in this study.
Furthermore, the study used secondary data
hence has no control over the variables and
quality of data. The study was not able to
determine cause and effect because it is a
cross-sectional study.
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