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Abstract

Background: Cesarean section (CS) is the most common surgery performed
around the world. The World Health Organization (WHO) suggests a
cesarean rate from 5% to 15%, but the worldwide percentage is higher.
Objective: The aim of this study was to conduct a systematic review to analyze if there
are some factors associated with the increment of CS rate like public or private hospitals,
mothers’ age, CS indication, educational level and socioeconomic status.

Methods: A systematic review was conducted using PubMed, EBSCO and Medscape
databases to identify studies published from 2000 to 2015.

Findings: A total 22 articles were included from eighteen different countries. All of them
showed an overwhelming prevalence of CS, compared with the stipulated by the WHO,
with a mean of 45.2% of CS worldwide. The rate of cesarean delivery was higher at the
private hospitals than in the public ones.

Conclusion: It is necessary to regulate the quantity of CS performed in hospitals, to reduce
health costs and maternal and fetal risks. CS prevalence is markedly high around the
world, especially in the private sector, that clearly demonstrates that there are other factors
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involved in this group of users.

Introduction

The Cesarean section (CS) has been increasing worldwide. CS is
the most common abdominal surgery procedure, performed around the
world, explaining its high prevalence worldwide. The World Health
Organization (WHO) suggests a cesarean rate between 5% and 15%; a
rate above 15% implies an unnecessary and unjustified use of surgical
delivery, whereas a rate below 5% may be related to the population’s
lack of access to medical technology.'? Some factors that contribute
to the increased use of CS are: the improvement of surgical and
anesthetic techniques, reduction of the postoperative complications
and the perception of greater safety during the procedure.

CS rate has become more prevalent over the years, without medical
justification and regardless the risk that it may bring to mothers and
children born by CS. There are several adverse effects that may affect
the mother, which include maternal death, the greater number of
hospital remissions and increases the risk in future pregnancies for
placenta previa. Respiratory distress syndrome is the only adverse
outcome well documented in babies born by CS.>”* In addition, there
are chronic diseases that occur more frequently in children born by
CS.

CS remains the most profitable for physicians and hospitals, and for
the mother is more convenient to set up the surgery date than to wait
for an unpredictable onset of labor. However, in a normal pregnancy,
CS has eight fold higher mortality than vaginal delivery, in addition
to 8-12 times higher morbidity. Has been an alarming increase of the
worldwide CS rate in the last decade, CS prevalence had an estimate,
until 2010, of 17.6%.The World Health Organization (WHO) yielded
an estimate of CS prevalence by continent; 36% in America, 23% in
Europe, 9% in Asia and 4% in Africa.® Nevertheless, there is not a
world research on cesarean prevalence and the factors that contribute
to this health problem.

The woman’s motivation for the choice of CS includes: fear of
vaginal delivery, preservation of coital function, relief from the pain
of labor, and to obtain a tubal ligation.”

The aim of this systematic review is to determine and analyze the
prevalence and frequency of CS in private hospitals in comparison
to the public health systems in different countries of the world. The
specific objectives of the study were to determine the relation between
age, cesarean indication, educational level and socioeconomic level
with the election of a cesarean delivery.

Methods

Search strategy

A literature search was conducted from 2000 to 2015, from
different languages, using the keywords of cesarean or caesarean
section and prevalence. A combination of these keywords was used
in subject headings including the advanced search criteria, with the
filter of year, studies in humans, and full text articles. Articles were
acknowledged via extensive electronic searches of the standardized
computer database, including PubMed, EBSCO and Medscape. The
main goal was to identify relevant studies describing the prevalence of
CS in the public and private system. For articles with same population,
resources or overlapping datasets, the largest or most recent one was
included.

Study selection

The inclusion criteria were original research articles that included
the cesarean/caesarean section prevalence in public and private
hospitals. The search of standardized computer databases yielded
6420 articles. Sixty articles were retained for full review (Figure
1). We eliminated studies if the results didn’t include the difference
between public and private hospitals, or did not establish the cesarean
rate percentage.

Obstet Gynecol Int J. 2015;3(2):260—265.

”IIII Submit Manuscript | http://medcraveonline.com

260

©2015 Vega et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
BY NC

permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/ogij.2015.03.00073&domain=pdf

Rising trends of cesarean section worldwide: a systematic review

Copyright:
©2015Vega etal. 201

Searched on unspecilc beginning date from January H000 1o Detember
2015, using Ky bodev CARTANGGEN, CETRAn. SRCHON B DIevalence

(e ] |mc-|m|

420 B350 enchuded fof dupkcation of did nol &l
mohisaen oriend

&
rabe perCeniage

2 M

38 enchuded fod the falliwing reatons

T results only rom prvale Pospitals

Tl proyide Tha CESanean secton

il oy from public hospitals

Eligibility/inclusion | | Tiragel | Identification

Figure | Flowchart portraying the search strategy and details of inclusion and exclusion.

Identified studies and handling of missing data

As shown in Figure 1 the flowchart portraying the search strategy
and details of inclusion and exclusion. For the 60 articles preserved
full review, studies were used to systematically assess study bias, and
each author independently evaluated the studies. Reference lists of
each of the 22 retained articles for full review were examined, but
no additional articles were identified that meet our inclusion criteria.
If a study failed to report any of the variables, this was classified as
“not reported”. It was then analyzed the results comparing only the
available data.

All potential differences in interpretation between the reviewers
were discussed, to ensure that all the articles reviewed present a
satisfactory level of evidence.

Our systematic review included the following questions in relation
to the factors leading the increase of CS prevalence, in public and
private hospitals.

a. What is the CS prevalence between public and private
hospitals?

b. What is the age range among women having CS?
c. Which are the major indications for CS?

d. The educational level is an important factor for the CS
decision?

e. Does socioeconomic level influence in the higher prevalence
of CS?

All articles provided the percentage of CS prevalence in public
and private hospitals. However, some of the articles contained the
information layered by years; subsequently it was necessary to make
the estimate of the general prevalence. Data of the articles were
organized in a table to summarize the information obtained in each
reviewed articles, as well as we include a table of the relationship
between public and private hospitals cesarean section prevalence.
In those articles in which the variables studied were presented in
different ranges, they were unifying, in order to analyze them.

Statistical analysis

The data analysis was performed using the statistical package
Graph Pad version 4.00 for windows, San Diego, CA. Descriptive
analysis was performed, including frequencies, percentages, means,
and standard deviations.

Results

A systematic search of PubMed, Medscape and EBSCO yielded
5393, 956 and 71 results respectively. After removing duplicates or
those that did not fit the inclusion criteria, 60 eligible studies were
screened, but 38 were excluded because do not show the cesarean rate
or the result were only of public or private system.

Characteristics of studies reviewed

Twenty two appropriate articles collect the search and inclusion
criteria; represent 1, 713 094 pregnant women, from 18 countries in
4 continents. Because all studies were observational, risk for bias
was similar through every study. Nine studies derived data from a
state or regional cohort and twelve national samples (Table 1). The
most common covariates in study analyses were maternal age, parity,
cesarean indication motive, socio-demographic situation and place of
residence

What is the CS prevalence between public and private
hospitals?

Practically, the worldwide health system is divided in public
and private facilities; with specific characteristics according to the
country, generally the health costs are higher in the private system
than in public. The majority of the studies included in this review
reported CS prevalence around 30 to 40%, the mean of all the studies
was 42.5 %. As shown in Table 2, the average cesarean section rate
across the studies reviewed exceeded the WHO recommendation, the
studies that were closer to the WHO recommendation were Egypt®
with a CS prevalence 0f 20.9% and Ethiopia with 18%.° There are also
some studies that showed exaggerated numbers like the data presented
by Ghotbi et al.’® where they showed a rate of 83.5 % of CS in Iran;
in addition it is also the country with the most elevated rates in both
sectors: 91.9 % and 78.5% respectively.'
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The analysis realized according to the health system of attention
is very interesting; it shows that worldwide in the private sector the
mean is 65.84% while in public the rate is 33.99 %. It is remarkable
the CS rate in the private sector in countries like Iran, Brazil and
México reaching 91.9, 85.8, and 85.6%, respectively,'*!! also the
same countries have the highest rate of CS in public sector being
78.5,71.0 and 47.8 % respectively.'? Despite the apparently favorable
comparison, between the public and private system, the CS prevalence
at the public system is still high, it is twice than the 15% suggested
by WHO.

The statistical analysis shows that there was an extremely
statistically significant difference (p<0.0001) when the general CS
rate was compared versus the private hospital, and also when private
hospitals were compared versus public hospitals. There was no
statistical difference between general CS rate and public hospitals.
(p=0.0932)
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What is the age range among women having CS?

In the analysis of the articles included in this systematic review
it was observed a clear relationship between the age and method of
delivery, among women, it is interesting that almost all the authors
mention a correlation between age and CS, but less than half of
them showed an analysis to correlate age and CS prevalence. Only
eleven studies established a relationship between age range and CS
prevalence, with an N of 341,873. It was observed that the majority of
cesarean deliveries were in women between the 30 and 40 years old
(Table 3). It is interesting the results observed by Rebelo, Redondo
and Soto-Vega where CS reaches more than 60% of the deliveries
procedures after the 30 years old, reaching 82.5% of women older
than 30 in México.'>!

Table | Study characteristics of published in regional cohort and national samples of methods of delivery

Author Year N Country Clinical Variables Studied Socio-Demographic variables
Chanrachakul et al."® 2000 1,073,403 Thailand Type of Delivery, indications -
Murray et al. 2000 540 Chile Type of Delivery, indications -
Didgenes et al.'® 2001 86,120 Brazil Type of Delivery, indications -
Leung et al.?! 2001 50,016 China Type of Delivery, Indications Age, Education
Potter et al.’ 2001 1,136 Brazil Previous D'e!lverles, Number‘ of Age, Education, Marital status
antenatal visit, Preferred Delivery
Sreevidya et al."® 2003 789 India Type of Delivery, Indications, Number 0 &4 cation
of child
Khawaja et al 2004 40216 Egypt Type of Dellver.y, pbstetrlc and, New Age, qucamon, Residence, Age of
born characteristics Marriage
Argentina,
Brazil, Cuba,
Ecuador, Parity, prior neonatal Death, Cesarean
Villar et al.! 2006 97,095 México, P e Age, Marital status
Ni previous, Anesthesia, Indications
icaragua,
Paraguay and
Peru
Alimohammadian et al. 2007 824 Iran Infertility, Type of Delivery :E:;:narltal status, Education, Economic
Sueli de Almeida et al. 2008 5,800 Brazil Parity Age, Origin, Education
Ahmad-Nia et al. 2009 17991 Iran Typo of Delivery Age, Education, Residence
Rebelo et al."? 2010 5,035 Brazil Type of Delivery, Obstetric history Age, Economic status, Residence
Mendoza-Sassi et al.! 2010 2,557 Brazil Type of Delivery, Ol?st‘etrlc history, and Agej Skin color, Education, Economic and
Newborn characteristics Marital status
Parity, abortion, Type of Delivery,
Kuei-hui Chu et al."” 2010 473 Taiwan Clinical history, age, health problems Age, Marital status, Work status
during Pregnancy
Fesseha et al.’ 2011 17,145 Ethiopia !ndlcam?ns, Resu!ts after cesarean, Days Type of Institution
in hospital, Infections
Marquez-Calderén et al.? 2011 293,558 Spain Type of Delivery, Complications in the Age, Education, Origin, marital status

Newborn, Newborn characteristics
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Table Continues...

Author Year N Country Clinical Variables Studied Socio-Demographic variables

Age, Age of marriage, Husband’s age, Rate
Ghotbi et al." 2012 600 Iran Typo of Delivery of House wife mothers, Husband's job,
Insurance, Education economic status
Type of Delivery, parity, Abortions,

Sudrez-Lopez et al. 2013 2,469 Mexico Month of first consultation, Birth Age, Education, Residence.
weight baby
Redondo et al." 2013 I Spain Type of Delivery Age
Barros et al."” 2013 4126 Brazil Obstetric History, Prenatal care Economic level, Maternal Lifestyle.
Hopkins et al.'? 2014 12,586 Brazil Give birth order; Type of hospital in Age, Education, Residence

which the Delivery took place

Gestational age, Indication, Fetal

Soto-Vega et al. 2015 504 Mexico )
presentation

Age, Economic status, Education

Table 2 Differences of cesarean section prevalence between public and private hospitals (CSRa is the global rate)

Country Study CSRa (%) CSR private (%) CSR public (%)
Thailand Chanrachakul et al."® 315 48.1 24

Chile Murray et al. 49.6 55 30

Brazil Diogenes et al.'® 63.9 81.8 32.1

China Leung et al.?! 274 434 16

Brazil Potter et al.’ 31 72 31

India Sreevidya et al.'® 326 46.7 19.8

Egypt Khawaja et al.® 20.9 232 20.8

Argentina, Brazil, Cuba Villar et al.! 33 51 49

Ecuador, Mexico, Nicaragua, Paraguay, Pera

Iran Ali mohammadian et al. 66.5 86 14
Brazil Sueli de Almeida et al. 36 84.3 18.9
Iran Ahmad-Nia et al. 35 63.6 32
Brazil Rebelo et al.” 439 772 332
Brazil Mendoza-Sassi et al.'! 51.6 85.8 426
Taiwan Keui-Hui Chu et al.”” 319 90.7 9.2
Ethiopia Fesseha et al.’ 18 46 15
Spain Marquez —Calderon et al.? 24.8 57.4 21.5
Iran Ghotbi F et al.”® 83.5 91.9 78.5
Mexico Sudrez-Lopez et al.2? 45.1 60.4 337
Spain Redondo et al.' 25.4 325 224
Brazil Barros et al."” 45 8l 36
Brazil Hopkins et al." 53 85 71
Mexico Soto-Vega et al. 57.3 85.6 47.8

Table 3 Relationship between age and cesarean prevalence by ranges

Sreevidya Men.doza- Marquez- Sueli fie Ahmad- Rebelo Kuei-hui Sl’larez- Redondo  Hopkins Soto-
Age Range I8 Sassi et Calderon Almeida . 13 Chu et Lépez 14 12 Vega et

etal. " 2 Niaetal. etal. e 2 etal. etal.

al. et al. et al. al. etal. al.

<20 years 20% 15.60% 16.70% 46.70% 21.25 312 37.50% - 40.40% 32.50%
20-30 years 29% 26.30% 22.30% 51% 26.85 40.12 25.49 44.90% 28.10% 50% 55%
30-40 years 40% 31.70% 26.40% 56.80% 29.59 60.2 36.12 55.10% - 65.70% 82.50%
>40 years - - 30.40% - 27.96 66.6 - - - 85%
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Which are the major indications for CS?

The CS indications are important because of the risks involved,
therefore a precise justification is necessary for its realization. Only
seven articles reported the principal indication of a CS. In the studies
reviewed, the most frequently reported cesarean indications were;
cephalopelvic disproportion (CPD), fetal distress, prior cesarean,
dysfunctional labor and elective cesarean. Among these indications,
the majority of them are maternal indications and only one represents
a fetal indication. The analysis of the articles revealed that the most
mentioned is the CPD, but it is not the most frequent indication, The
indications are differentamong countries and the health sector analyzed,
for example Chanrachakul et al.'> showed that in Thailand a previous
cesarean was the most prevalent indication in private hospitals (63%),
followed by failure to progress (22%) in the public sector. Otherwise
a study in México, established that the main indication in both sectors
were previous CS with a prevalence of 40.8% in private and 38.5 in
public (Soto-Vega et al.). Fetal distress was the prior indication in
the private sector (9.5%) and (9%) in a public one; the second most
frequent cause was CPD with 5.8% and 3.9%respectively.'® Taiwan
presented the following indications: malpresentation (28.1%), prior
cesarean delivery (28.1%), dysfunctional labor (26.4%) and fetal
distress (8.3%)."7 It was established in Ethiopia, CPD (34%) as the
main indication, followed by fetal distress (15%) and with (14%)
breech/multiple gestations or abnormal presentation.’

The Educational level is an important factor for the
CS decision?

Maternal scholar degree was considered as a factor associated
with the election of the delivery method in this systematical review.
The trend among some studies reviewed show a direct proportional
relationship between cesarean section and a higher educational level.
This gradient could be seen from different points of view. It could
be translated as unequal social order (less access to a necessary
intervention in the lower educational levels). For example a study
conducted in India, suggested that 54% of women with £10 years or
of education had CS with an odds ratio of 3.4 and an adjusted odds
ratio of 1.6 with 95% confidence interval.'® In Brazil women with
higher maternal educational level (+12 years), showed a cesarean
prevalence of 77.2%." In Spain, 27.7% of women with a master’s
degree preferred CS.?° An article in China studied that women with
a college degree preferred a cesarean delivery (35%).*' In Iran was
reported that mothers who had a higher education level requested CS
more often (5% illiterate, 55.3% of those with a high school diploma
and 76.3% of university educated women, p<0.0001)." In Mexico it
was found that 93.3% of the mothers with a PhD or a master degree,
elected CS (Soto-Vega et al.). The results of these studies demonstrate
that the chance of CS increases significantly as the scholar degree
increase.

Does socioeconomic level influences in the higher
prevalence of CS?

Frequently, the differences in maternal health access are more
pronounced in different socioeconomic groups within each country.
However, the socioeconomic factors that influence the access to
specialized obstetric care hospitals are not well known. In this review
was assessing whether the socioeconomic level is associated with the
realization of cesarean section. Our research observed that two studies,
in México, correlated the mode of delivery with the socioeconomic
level of the pregnant women. It was established that belonging to
high socioeconomic level was associated with 44 % more chance of
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cesarean regarding low stratum (OR = 1.44, 95 % CI: 1.12-1.83). In
Mexico, it was concluded that women within the medium and high
social classes were attend only in private hospitals and 85.07% of
these women underwent to a CS (Soto-Vega et al.). A study carried
out in Brazil, demonstrate that women attended in public hospitals
had lower per capita family income, with a 49.5%, representing <1/2
of the minimum wage. Even though this article didn’t make a direct
relationship between the family income and the mode of delivery, it
was stated in the study that the majority of women having cesarean
section were attended in private facilities.!!

Ahmad Nia showed that in Iran the cesarean rate in economically
active women was significantly higher than in non-active women in
urban areas (p<0.01), also in Iran studied that the higher husband’s
income level was associated with an increase in request for CS.

Discussion

The excessive use of CS is a serious problem worldwide. In the
last decades it has been an increase in the CS practice. The increased
number of CS realized is a multifactorial problem, concerning the
institutional practices, the physician, social women characteristics
and their environment. This systematic review demonstrates an
overwhelming prevalence of CS, compared with the stipulated in the
WHO, with a mean of 42.5% worldwide. Only one article of Ethiopia,
Fesseha et al.’ established a prevalence of 18% of CS.

In the last fifteen years, several studies indicated that this surgical
intervention has been increased, particularly in the private sector. The
results of this analysis determine that the rate of cesarean delivery
was higher at the private hospitals than in the public ones, reaching an
alarming percentage, because most of the times the indication of the
surgical procedure is not justified. The principal indication for CS in
the articles analyzed was CPD. Even though, this observation could
provide medical criteria indication for CS, but not all of the studies
examined mention this indication as the first one. Which demonstrates
that there are other factors that contribute to the CS prevalence?

Another factor observed among the studies reviewed was the age
of the mother. Though the majority of the articles, the age represents
an important factor associated with CS. The bigger CS rate is between
30 to 40 years old, with a mean of 51.17%. Two articles reported an
age range over 40 years, in which CS in Spain had a prevalence of
30.4%,% and in Mexico a prevalence of 85%.

Also is important to notice the positive direct relationship between
educational level and CS rates, which correlates with mother age, it
has been demonstrated that women with more studies postpone the
maternity.

The socio-economical level influences the health sector where
women are attended; generally women with economic resources prefer
to be attended at a private hospital. As a limitation of our review, it
is important to establish that the population studied in the different
articles was not homogenous. Therefore, when we extrapolated the
results of the each study, it was difficult to obtain means and ranges
groups for every category. There was only one variable consistent in
every article reviewed that was the prevalence of CS in public and
private hospitals, being the main objective of this revision.

Conclusion

This review considered five specific variables that influenced in
the prevalence of CS. The principal variable analyzed, and also one of
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the main objectives of our study was the difference in CS prevalence,
between private and public hospitals. As well, we analyzed age of
the mother, cesarean indication, educational level and socioeconomic
level. There are other variables that could be analyzed such as the CS
prevalence in first pregnancy, the type of health insurance that the
mother had and the place of residence. Nevertheless, we considered
the most constant variables through the studies reviewed.

The importance of this review resides in the fact that the outcomes
considered eighteen countries around the world, which can predict,
an estimated of the global situation about the exaggerated prevalence
of CS. Our review highlights the need to regulate the quantity of CS
performed in hospitals, to reduce health costs and maternal and fetal
risks. This findings also provides strong evidence that CS prevalence
is markedly high around the world, especially in the private sector,
that clearly demonstrate that there are other factors involved in this
group of users.
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