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FACTORS ASSOCIATED WITH CESAREAN DELIVERY IN A
PERUVIAN HOSPITAL

FACTORES ASOCIADOS A PARTOS POR CESAREA EN UN HOSPITAL PERUANO

Angel E. Sinchitullo-Castillo, Luis Roldén-Arbieto??, Pedro M. Arango-Ochante?”

ABSTRACT

Introduction: Caesarean sections carry maternal and perinatal risks. Objective: To determine the
factors associated with cesarean delivery in patients treated in the Gynecology Obstetrics Service at
the Hospital Militar Central, in the 2014-2018 period. Methods: Analytical, retrospective, case-control
study; the population was vaginal or caesarean deliveries attended during the years 2014 to 2018. The
sampling was systematic, and the sample size was 988 deliveries of which 329 were caesarean sections.
Chi-square and logistic regression tests were applied to calculate the odds ratio; The analysis was carried
out with the statistical program SPSS 23. Results: In pregnant women, a previous caesarean section was
a factor associated with caesarean section (OR = 1.55, 95% Cl = 1.12-2.15); neither age, gestational age,
nor prenatal controls were a factor associated with caesarean section (p>0.05). Educational level was
also not a factor associated with caesarean section, but the number of children was (OR = 0.83,95% Cl =
0.72-0.95). Conclusion: Having previous caesarean sections, few children, an older age, were significant
risk factors for cesarean delivery.

Key words: Caesarean section; Parturition; Gestational age (source: MeSH NLM).

RESUMEN

Introduccion: Las cesareas conllevan riesgos maternos y perinatales. Objetivo: Determinar los
factores asociados al parto por cesarea en pacientes atendidas en el servicio de ginecoobstetricia del
hospital Militar Central, en el periodo 2014-2018. Métodos: Estudio analitico, retrospectivo, de casos
y controles; la poblacion fueron los partos vaginales o cesareas atendidos durante los aflos 2014 al
2018. El muestreo fue sistematico, y el tamano de muestra fue de 988 partos de los cuales 329 fueron
cesareas. Se aplicé las pruebas de Chi-cuadrado y regresién logistica para el calculo de los odds ratio;
el andlisis se realizd con el programa estadistico SPSS 23. Resultados: En gestantes, la cesdrea previa
resulté un factor asociado a cesarea (OR=1,55 1C95%=1,12-2,15); ni la edad, edad gestacional, ni los
controles prenatales resultaron un factor asociado a cesarea (p>0,05). El nivel educativo tampoco fue
un factor asociado a cesdrea, pero si el nimero de hijos (OR=0,83, 1C95%=0,72-0,95). Conclusion:
Tener cesareas previas y pocos hijos fueron factores asociados significativos a parto por cesarea.

Palabras clave: Cesarea; Parto; Edad gestacional (fuente: DeCS BIREME).
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INTRODUCTION

The caesarean section is defined as a delivery in which
asurgical abdominal and uterine incision is performed
on the mother. This type of intervention has had and
continues to have a significant increase in prevalence
since the 1960's, which has converted it into a public
health problem, since the caesarean sections carry
maternal and perinatal risks. This situation surpasses
the limits and ceiling proposed by the World Health
Organization (WHO) that the maximum rate should
not be more than 15%"2.

In Peru, according to the ENDES 2016 survey, the
prevalence of caesarean sections on a national level
increased from 22.9% to 31% between 2012 and
20169, and it is backed up by studies that show that
in the departments of Lambayeque, Tumbes in the
period from 2015 onward, the incidence of caesarean
sections was greater than thatindicated by the WHO®,
manifesting that the increase in caesarean section
rates is worrisome®, since a pregnant woman at any
age independently of the number of prenatal visits
can decide or solicit a caesarean section, reflecting
in the frequency of unjustified caesarean sections
which is more than a third of all caesarean sections
performed®, and thus demonstrating that close to
50% of all deliveries are not institutionalized?”. In
2015, a study was conducted that analyzed that it is
mandatory for a specialist to respect the autonomy,
patient decision and it manifested that in the majority
of cases the patient’s decision is sustained only by
the doctor’s information, which is why the health
professional is a determinant for the selection®.

In continental China, a study shows us that the
most common indication was caesarean delivery by
mother’s petition (28%), followed by cephalopelvic
disproportion (CPD) (14.1%), fetal distress (12.5%),
prior caesarean section (10.3%), abnormal and breech
presentations (6.6%), macrosomia (6.1%) and other
indications (22.1%)®. Various factors exist, among
these are the mother’s health condition, the baby’s
abnormal position, twin pregnancies, CPD, pelvic
presentation, oligohydramnios and preeclampsia
among other causes"?. There also exist factors of
subjective nature such as fear of a negative vaginal
delivery experience, misconceptions regarding the
caesarean section benefits, or the misinformation
about the adverse results caused by caesarean
section", as is the case of studies that conclude that
being born from elective caesarean delivery is a risk
factor for asthma in children from 2 to 5 years of age"?.

As this is exposed, the objective of this present study

is to determine caesarean delivery associated factors
in patients treated in Hospital Militar Central (HMC).

METHODS
Design and setting

A non-experimental, analytical, retrospective, case
control study was used, in the Obstetrics Gynecology
department of the HMC.

Population and sample

The population was conformed of patients that
underwent a vaginal or caesarean delivery and, in
addition, had a maternal, fetal or ovular indication
registered in their patient history. These patients were
treated in the Obstetrics Gynecology department of
the HMC during the 2014-2018 period, estimating
5,000 deliveries based on the statistics of treatment in
the hospital. Pregnant women with chronic disease,
history of surgeries other than caesarean sections, HIV-
AIDS and incomplete clinical history were excluded.
A random sample of 988 deliveries, 329 caesarean
sections (cases) and 659 vaginal deliveries (control)
were selected with a minimal potency of 80%.

Variables and instruments

The dependent variable was type of delivery, which
could be classified as emergency caesarean section,
elective caesarean section or vaginal delivery, while
the independent variables were clinical indications
that the health professional consider pertinent for
a caesarean section but that are also factors that
pregnant women that had vaginal delivery present.
In the case of caesarean sections, the indications
could be fetal, ovular and maternal. Likewise, clinical,
epidemiological and demographic characteristics
were considered.

Procedures

First, the corresponding permits in the institution
where the study was conducted were solicited and
obtained. Once this was done, data collection sheets
were used for data collection according to the study
variables, where the information obtained from
the clinical history was registered, as are the type of
delivery, the indication for caesarean delivery, clinical
and epidemiological characteristics, as well as the
pregnant woman'’s demographic profile.

Statistical analysis

A sample was selected from the database from the
Office of Statistics of HMC, while first taking into
account the defined inclusion and exclusion criteria.
Data collection sheets were completed from the
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sample based on their clinical history and an Excel
database was created, in which data validation was
performed. The analysis was done in the SPSS v25
software.

Descriptive and inferential statistical techniques
were applied. In the inferential part, the association
between the dependent variable, demographic
characteristics and caesarean section indications
were done through the Chi-square test. The caesarean
associated factors were analyzed through the crude
and adjusted Odds Ratio (OR), the latter through a
binary logistic regression model. A significance level
of 0.05 was used.

Ethical aspects

The research project was approved but the ethics
committee of the Universidad Ricardo Palma.

RESULTS

In orderto determine the caesarean delivery associated
factors, a sample of 988 deliveries was taken, of which
659 were vaginal (66.7%), 209 were elective caesarean
deliveries (21.2%) and 120 were emergency caesarean
deliveries (12.2%). The characteristics of this sample
are visible in table 1.

Table 1. Demographic characteristics of pregnant women treated in the Hospital Militar Central, during the
2014-2018 period.

Control
n
Age (years)*
20a28 356 54.0 157 47.7
29a35 273 41.4 125 38.0
36a42 30 4.6 47 14.3
Educational level
High school 309 46.9 165 50.2
College 350 53.1 164 49.8
Marital status
Single 152 23.1 88 26.7
Married 268 40.7 123 374
Partner 239 36.3 118 35.9
Number of children
None 161 244 66 20.1
la2 326 49.5 219 66.6
3a4 172 26.1 44 134
Relationship
Insured 178 27.0 93 283
Wife 266 40.4 129 39.2
Daughter 215 326 107 325
*Average 29 + 4.6 years.

Patients resided in different districts from North,
South, East and West Lima, but 5 districts had
greatest frequency which were: Rimac (5.8%), San
Juan de Lurigancho (5.7%), Jesus Maria (5.8%),

Independencia (5.9%), and San Juan de Miraflores
(4.5%). Table 2 shows the proportions of caesarean
according to year of study.
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Table 2. Types of deliveries treated in the Hospital Militar Central, during the 2014-2018 period according to year.

Vaginal Caesareans Elective C. Emergency C. Total
Delivery year
2014 98 43 26 17 184
2015 140 98 59 39 336
2016 102 51 31 20 204
2017 162 102 64 38 366
2018 157 35 29 6 227

C.=Caesareans

In the elective and emergency caesarean deliveries
comparison (table 2), we observe that the emergency
caesarean deliveries had less frequency than the
elective caesarean deliveries, especially during 2018.
It is important to mention that the average age of
patients that underwent vaginal delivery was 28.7

years with a standard deviation of 4.3 years in a
range of 20 to 39 years, younger than the patients
that underwent caesarean delivery whose average
age was 29.6 years with a standard deviation of 5, in
arange of 20 to 42 years.

Table 3. Pregnancy characteristics de and history of caesarean section in pregnant women treated in

Hospital Militar Central, during the 2014-2018 period.

Gestational age

Premature 24 3.6 8 24

Late preterm 48 7.3 27 8.2

Early term 277 42.0 141 429
Full term 283 43 138 41.9
Late term 27 4.1 15 4.6

Prenatal check-up

2t06 568 86.2 281 85.4
7t08 91 13.8 48 14.6
Prior caesarean section

None 523 794 192 584
One 136 20.6 78 237
2t03 0 0.0 59 17.9

Gestational age and prenatal check-ups were
practically the same in each group, as can be seen
in tale 3, however, with respect to prior caesarean
sections, we found a significant association with
the type of delivery (p<0,01), in patients without

this history, 26.8 % ended in caesarean compared
to 36.4% that had history of caesaran section. In the
analysis, we did not take into account those with 2
or more caesarean sections since it is an absolute
contraindication for vaginal delivery.
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Table 4. Caesarean indications according to frequency of pregnant women treated at the Hospital Militar

Central, during the 2014-2018 period.

Indications

Prior segment caesarean

Placental abruption

Prolonged pregnancy premature placenta
PROM with infection (Chorioamnionitis)

Prior uterine cavity surgery

Fetal macrosomia (between 4000 and 4500 g)
Cord prolapse with live fetus

Partial placenta previa

Myomectomies that invade uterine cavity
Cephalopelvic pre-eclampsia

Cephalopelvic disproportion

Immature cervix does not respond to treatment
Severe polyhydramnios

Others

44
36
28
27
26
20
18
16
13
13
12
10
9
57

%

134
10,9
8,5
8,2
7,9
6,1
55
4,9
4,0
4,0
3,6
3,0
2,7
17,3

In table 4 we observe that the indications with
greater frequency were prior segment caesarean
(13.4%), placental abruption (10.9%), and prolonged
pregnancy that does not initiate labor (8.5%) among
others. In the Others category are the following

indications:

fetal

decompensated heart

monochorioni

c twins,

disease,
congenital

well-being prior to delivery,
monoamniotic

anomalies:

hydrocephalus and total occlusive placenta previa.

—O— Previous segmental caesarean section

D 17%

20% [ —O—Placental abruption
- - O - - Long-term pregnancy, which does not start work
6%
[v)
10%

) 14%

D 6%

5% O 59

0%

2014 2015

2016

Study period

2017

2018

Figure 1. Most frequent indications for caesarean sections according to age of pregnant women treated in
the Hospital Militar Central, during the 2014-2018 period.

In Figure 1 we observe the distribution of the 3 most
frequent indications according to year. The rate of
prior segmented caesarean section indication had
an annual decrease from 2014 to 2017, from 16%
to 11%, but in 2018 it increased to 17%. Placental
abruption fluctuated irregularly from 9% to 14%
but in 2018 decreased to 6% of cases. Prolonged

pregnancy had a progressive increase reaching
14% in 2018. The factors associated to a caesarean
delivery were obtained applying a logistic regression
model, which is presented in table 6. Here we can
see that the significantly associated factors in the
adjusted model were the number of children and at
least one prior caesarean section.
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Table 5. Factors associated to a caesarean section in pregnant women treated at Hospital Militar Central,

during the 2014-2018 period.

(0] p-value 1C95% OR* p-value 1C95%
Age (years)* 1.04 0.004 1.01 1.07 1.03 0.062 1.00 1.06
Number of children 0.92 0.208 0.82 1.04 0.83 0.006 0.72 0.95
Educational level
College 0.88 0.333 0.67 1.14 0.87 0.362 0.66 1.17
Highschool 1.00 1.00
Marital status
Married 0.79 0.179 0.57 1.11 0.71 0.070 0.49 1.03
Partner 0.85 0.363 0.61 1.20 0.86 0.423 0.60 1.24
Single 1.00 1.00
Prior caesareans
1 or more 1.56 0.007 1.13 2.16 1.55 0.009 1.12 2.15
None 1.00 1.00
Gestational age 1.02 0.547 0.96 1.08 1.01 0.665 0.95 1.08
Prenatal control 1.00 0.992 0.89 1.13 0.96 0.520 0.84 1.09

*Adjusted odds ratio.

DISCUSSION

Out of the 6 analyzed sociodemographic factors that
are associated to a caesarean delivery, the only ones
that resulted significant were: number of children and
prior caesarean sections. This result is supported by
national and international studies such as the analysis
by Hafeez, M. et al. from 2017 where prior caesarean
sections had an OR of 17.1 (IC95%=8.9-35.6), resulting
in prior caesarean section as the most frequent
indication™3'.

The factors that did not result significant were
marital status, maternal age, gestational age and
prenatal check-ups. With respect to this, it should be
emphasized that each year of the study period, the
caesarean section did not present the same associated
factors, although it did have the same indications for
caesarean section.

It was important to analyze these factors in order
to understand how the indications for caesarean
section are presented, for example, when pregnant
women had one or more children, the most frequent
indication for caesarean section was prior uterine
body surgery and for pregnant women without
children, the most frequent indication was PROM with
infection. Prior uterine body surgery is the indication
strongly associated with prior caesarean sections, but
fetal macrosomia was the indication very associated
with patients without prior caesarean section,
similar to that referred by Rosales G.™® and Vélez-
Pérez et al."®, where they conclude in their study

the association between a caesarean section and
increased fetal weight. Furthermore, we emphasize
studies, such as that of Segovia, M. in the year 2015,
where the caesarean section scar resulted in a risk
factor for the development of placental alterations
(RR=7.8,1C 95%=5.8-10.7, p < 0.0001)"".

The results of this work show that the indications
for a caesarean section intervention were in its
majority maternal indications such as prior segment
caesarean or prolonged pregnancy. In second place,
per frequency, were the ovular indications such as
placental abruption or PROM with infection. Only one
fetal indication was associated to caesarean section,
which as fetal macrosomia (between 4 and 4.5 kg),
which, compared to the study by Medina J."®, where
he refers that the first maternal indication was placenta
previa was different to that found in this study, but
was similar with the first fetal indication which was
fetal macrosomia and the first ovular indication which
was PROM.

The work by Paico® agrees in indicating a caesarean
section if there exists high probability of fetal
macrosomia, this way avoiding complications for
the fetus and the mother if a vaginal delivery is
performed. On this point, we must balance the risks
of a caesarean section, since this does not decrease
the complications, but rather exposes the mother to
an unnecessary surgical intervention, which means
that the specialist must balance the complications of a
caesarean section and the complications of a possible
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macrosomia (clavicle fracture, cephalohematoma,
brachial paralysis, difficulty in regulating temperature
and including metabolic complications such as
hypoglycemia and polycythemia) and make a correct
decision.

Another one of the important indications to perform
a caesaraean section was PROM with infection,
which in this case, according to specialists, it is
advisable an urgent caesarean section under the
standardized scheme proposed by EsSalud-IETSI??
in its recommendations to perform a caesarean
section with safety and pertinence, provided that
this indication, PROM, falls under category 3, where
it is mentioned that the intervention should be
performed as long as there is no maternal or fetal
compromise and that the intervention be early. This
corroborates the obtained results, since the caesarean
sections were mainly performed under the indications
of macrosomia and PROM with infection. In another
research work®", evidence was obtained that the
PROM is most frequent in ceaseran deliveries (20%)
thanin vaginal deliveries (8%), this resultindicates, first
that PROM is a factor associated to caesarean section
(OR=1.8, 1C95%=1.2-2.6), and secondly, that there are
vaginal delivery cases that had PROM, which in these
cases, the possible complications mentioned above
were considered and they were that there should not
be maternal or fetal compromise. On the other hand.,
in this study a caesarean section was performed on
20% of women with PROM, a larger percentage than
that obtained in the current study which was 8.2%,
the difference is due to only considering PROM with
infection (chorioamnionitis) and another cause for the
difference was maternal age since, in this mentioned
study, more than half of pregnant women were
between 15 to 30 years of age, much younger than
our sample study.

One of the maternal factors that were indicated
frequently to the pregnant women treated in the
Hospital Militar Central, was prolonged pregnancy
(PP) that does not initiate labor. Chavarry et al.
reported that the cephalopelvic disproportion (CPD),
acute fetal distress (AFD) and prior caesarean section
were the more frequent indications for caesarean
section in the PP with percentages of 28%, 21% and
11%, respectively??, These data, although with higher
percentages than ours, present the same diagnoses,

since CPD as well as prior caesarean section were
the most frequent indications in the Hospital Militar
Central, similar to that found by Alva at the Hospital
Regional de Ica, where their frequent indications
were CPD, fetal macrosomia and preeclampsia that
represent 33% of all the indications®,

This study presented some limitations, one of these is
that the results obtained can only be generalized to
category Il health facilities, in the Metropolitan Lima
area. The other possible limitation is that pregnant
women in most cases are wives or family of military
personnel or they belong to the military service. And
the last limitation is in relation to patients’ age, since
adolescents were not included, which they clearly
bring other indications for caesarean section.

CONCLUSION

The factors associated to caesarean section in the
studied population were the number of children and
having at least one prior caesarean section.
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