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Abstract 
Background: Avoiding primary C-section is the safest and most effective way 
of decreasing C-section rates. We analyzed circumstances and decisions made 
among pregnant women without history of C-section and cephalic single fetus 
(group B), who ended up having a Cesarean birth, to identify opportunities 
that may optimize the decisions about delivery. Methodology: We evaluated 
the clinical histories of pregnant women from group B who completed their 
pregnancies in the Hospital Universitario de Santander (Bucaramanga, Co-
lombia) during 2013. We evaluated the decision moments from admission 
until birth, including the registry of the reasons for having a C-section, com-
pliance of all the criteria to support the decision and its appropriateness, and 
how adequate were the procedures done during the induction or augmenta-
tion of labor. Results: We evaluated 1320 histories; 666 (55.7%) ended by 
C-Section. In 59.8% of the histories, we identified at least one decision that 
could have been addressed differently to optimize the delivery type and, po-
tentially, avoid ending in a Cesarean birth. The most frequent opportunities 
arise due to a lack of clarity in the record of the reason for performing the 
C-section (70.1%), and inadequate use of labor induction in the patients that 
had to end their gestation (38.5%). Conclusion: In the Hospital Universitario 
de Santander during 2013, despite observing a meaningful subregistry of the 
indication to perform a C-section, we found that in one out of every two pa-
tients there are opportunities of improvement in the registry and attention to 
reduce the high incidence of C-sections in the institution. This analysis al-
lowed us to create a checklist to fill out before making the final decision of 
performing a Cesarean birth. 
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1. Introduction 

C-sections are procedures that save lives, both of mothers and fetuses. Since its 
popularization as a tool to diminish maternal and perinatal mortality, the rate of 
Cesarean births has been increasing, until being the first indication for major 
surgery in developed countries [1]. Currently, 18.6% of global births are C-sections, 
ranging from 6% in the less developed regions, to 27.2% in the more developed 
ones; in Latin America and the Caribbean, the highest rates for Cesarean births 
are evidenced [2], and specifically in Colombia, 45% of births are C-sections [3]. 
As in every surgical procedure, a C-section implies maternal and perinatal risks, 
both immediate and long term. These risks should be considered in the cases in 
which vaginal birth poses a threat to the health of the mother or baby, given the 
fact that it is not an innocuous intervention [4]. 

The World Health Organization (WHO) states that many Cesarean births in 
the world are not fully justified and that maternal or fetal complications derived 
from it could be interpreted as iatrogenic [5]. In spite of the fact that the rate of 
births that end up in a C-section keeps increasing, WHO establishes that it is not 
possible to propose a universal institutional figure of reference for this rate, be-
cause it depends on the complexity of present maternal and fetal conditions, the 
characteristics of the population cared for, and the available resources [6]. These 
elements play a fundamental role when making a decision about performing a 
C-section or not. It also states that, among other things, a Cesarean should be 
performed when it is medically necessary and that, instead of exerting to obtain 
a given Cesarean rate, the initiatives should focus on guaranteeing its perfor-
mance on pregnant women who need it, without abusing or corrupting the rea-
sons to indicate it [6]. 

In an effort to diminish the rate of C-sections, multiple strategies have been 
established. Two of them are the trial of labor after a Cesarean or the vaginal de-
livery of multiple pregnancies, which have not had the expected success due to 
the fear to associated maternal and fetal complications, and also to the potential 
medico-legal risks that an adverse outcome could imply [7]. Recently, the efforts 
have focused on reducing the incidence of primary C-section, meaning avoiding 
the procedure in pregnant women who have never had one, unless there was a 
fetal or maternal condition that would make it necessary. From this perspective, 
and taking into account the fact that there are very few absolute indications for a 
C-section (for example, placenta previa with total occlusion), the other reasons 
for indicating a primary Cesarean depend on the interpretation and the response 
of the health team to clinical situations of the pregnancy or labor [8]. 

Due to the fact that the C-section is a medical action that has to be supported, 
it is particularly important to clearly establish the reasons to perform it on preg-
nant women with cephalic single fetus and no history of uterine scarring, as they 
should end their gestation by vaginal birth, unless a clear indication exists. The 
reasons to perform a C-section on women with a high probability of ending their 
pregnancy by Cesarean (multiple pregnancy, non-cephalic presentation, previous 
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C-section), are easier to accept, while among other patients solid argumentation 
is needed to validate such a decision. This leads to the possibility of identifying 
the former women as patients from group A, since the probability of a C-section 
is high, while identifying the latter as group B, where the Cesarean decision must 
be sufficiently supported. Thus, the population from group B would be more 
susceptible to the modifications in the medical or administrative procedures in-
volved in decision-making about delivery type and, as such, they are the object 
of efforts to provide adequate care without resorting to unjustified Cesareans. 
Therefore, every decision moment, from the admission of the patient to a health 
service until birth, could be considered as an opportunity to optimize the 
C-section rate of that institution. 

This article presents the analysis of the circumstances and the decisions made 
among pregnant women from group B in a Colombian institution, emphasizing 
those that ended their pregnancy by C-section, to determine the type and fre-
quency of improvement opportunities that may be suggested to improve the 
process and opportunity of decision-making that lead to perform a Cesarean 
according to the conditions of the patients at the institution. 

2. Methodology 

A descriptive study of the clinical histories of pregnant women that ended gesta-
tion in the Hospital Universitario de Santander (Bucaramanga, Colombia) dur-
ing 2013 was carried out. This is a third level public university hospital and a 
reference center for the obstetric population in the Colombian northeast. The 
study was approved by the Review Board of the Universidad Industrial de San-
tander, without the need of a written consent due to the fact that the study was 
based on the evaluation of the clinical charts. 

From the 1818 pregnant women that gave birth at the institution, we identi-
fied that 1320 were from group B (single pregnancy, cephalic presentation and 
no history of uterine scarring due to C-section or myomectomy). From these 
histories, we systematically extracted information using a predesigned guide 
with sociodemographic variables (age and origin); if she had been referred or not 
to Hospital Universitario de Santander from another institution; obstetric for-
mula, gestational age at the moment of birth and the way labor started (sponta-
neous, induced or Cesarean without start of labor); delivery type (vaginal deli-
very or C-section), and the two main reasons to indicate the C-section, in case 
there were more than one. All the information was typed in duplicate in Micro-
soft® Excel®. 

All the histories were analyzed by two authors (DRGP and CAP); one of them 
is a graduate obstetrician and gynecologist and graduate program professor, who 
works directly in the delivery room, and the other one is a last year student from 
the obstetrics and gynecology graduate program. 

The evaluation of each history was done using another guiding tool to estab-
lish the following by consensus: a) the main indications to perform the C-section 
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among those stated; b) the pertinence of the indications to perform the Cesarean 
according to the evidence in the clinical history; c) the adherence to internation-
ally accepted guidelines at the moment of delivery related to the decision of per-
forming the C-section [8]-[13]. 

Finally, the objective was to identify the institutional opportunities to improve 
the care offered to the patients, aiming at the reduction of needed C-sections. 
This focus generated several categories that were based on Spong et al. [8] and 
according to our interpretation on the reasons to do each C-section as well as on 
the adherence to the care protocols according to the clinical condition of each 
patient [9] [10] [11] [12] [13]; by this way, the outlined categories were:  
- The existence or not of one or more reasons that justified the Cesarean. 
- Those referring to the diagnosis that justifies the C-section to the extent that: 

a) the clinical or paraclinical criteria that support the given diagnosis exist; b) 
the fact that there is a diagnosis is not necessarily a valid criteria on its own 
for the performance of a C-section if a condition of risk for the mother or 
child during the birth is not reflected on the history (for example, premature 
birth C-section without evidence of fetal well-being alteration); or c) the reg-
istered information was not coherent. 

- Those referring to the labor induction: if it was not performed when indi-
cated; or if it was not performed correctly before the obstetric situation pro-
gressed to the point of counter-indicating vaginal birth; or if the actions or 
times during the induction were inadequate. 

- Those referring to the monitoring and management of the labor in the cases 
where it was not counter-indicated: labor was not performed or spontaneous 
progress was not allowed. 

- The existence of a valid indication to end gestation previous to the start of 
spontaneous labor.  

- The performance of uterine perfusion maneuvers (only for those patients 
with an unsatisfactory fetal status diagnosis). 

- The existence of a medical indication that is not considered as valid to per-
form a C-section, including the mother’s request isolated from the patient’s 
clinical condition. 

The statistical analysis was done in Stata 12.1 (StataCorp, College Station, EU, 
2014). Demographical and clinical differences were established through propor-
tions or measures of central tendency and dispersion. The main C-section indi-
cations and the opportunities were presented as a proportion, and the opportun-
ities were classified into several categories as was previously presented, with the 
possibility of a patient having more than one opportunity to improve the deci-
sion-making related to delivery type. 

3. Results 

The age of the 1320 pregnant women from group B who ended their gestation 
during 2013 in the Hospital Universitario de Santander ranged between 13 and 
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48 years old (22 years mean, IQR 19 to 28); the gestational age ranged between 
22 and 42 weeks (38 weeks mean, IQR 36 to 39); 348 (26.4%) were preterm; 726 
(55.0%) were nulliparous (without any vaginal delivery history) and 845 (64.3%) 
were in their first pregnancy; 684 (51.8%) were referrals from other centers and 
154 (11.7%) without an adequate prenatal care. A total of 666 (55.7%) ended 
their pregnancies by C-section, 379 (56.9%) did not start labor, 84 (12.6%) after 
its induction, and 203 (30.5%) after spontaneous start of labor (Figure 1); the 
median birthweight was 2940 gr (IQR 2470-3330). 

The analysis of the 666 histories of the patients from group B that had a 
C-section shows that more than half of the patients had a Cesarean due to a 
non-satisfactory fetal status, hypertensive disorders or labor dystocias as the 
main indication for the procedure (Table 1). In 345 patients (51.8%), opportun-
ities to optimize the decision-making about delivery type were found, either at 
the moment of diagnosis or during management. These opportunities occur 
more frequently with diagnoses related to failed induction, labor dystocia and 
non-satisfactory fetal status, apart from those derived from the patients without 
a clear medical indication.  

In Table 2, seven opportunity groups to optimize the decision-making in or-
der to perform a C-section are shown. The most frequent opportunity group is 
the one related to failures in the clinical history (239 patients, 70.1%). Although 
in 104 (30.5%) of them, a clear justification was not found, be it valid or not, in 
87 (83.7%) it was possible to establish the potential reason to perform a C-section 
given the clinical context that the history revision allowed us to determine.  

The second opportunity group was made up by 133 (38.6%) patients in which 
the labor induction process had failures, and the third one was due to failures in 
the registered diagnosis to perform the C-section (118 patients, 34.2%). Among 
the 133 patients that had a Cesarean due to non-satisfactory fetal status, in-
tra-uterine resuscitation was not conducted in 77 (57.9%) patients. 

 

 
Figure 1. Way in which the patients from group B started their labor and how they fi-
nished it. 
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Table 1. Indication for C-section in group B and found opportunities according to the 
primary indication. 

Indication for primary C-section n (%) 
Patients with identified improvement 
opportunities (% over the total of the 

group) 

Unsatisfactory fetal state 133 (19.9%) 80 (60.2%) 

Hypertensive disorders 131 (19.6%) 29 (22.2%) 

Labor dystocias 121 (18.1%) 99 (81.8%) 

IUGR 71 (10.6%) 22 (31.0%) 

No medical indication 43 (6.6%) 43 (100%) 

Amniotic fluid alterations 42 (6.3%) 11 (26.1%) 

Macrosomia 42 (6.3%) 18 (42.8%) 

Failed induction 26 (3.9%) 25 (96.2%) 

Placental pathologies 18 (2.7%) - 

Chorioamnionitis 9 (1.4%) 7 (77.8%) 

Extreme pretermbirth 5 (0.8%) 5 (100%) 

Other 25 (3.6%) 6 (25.0%) 

Total patients 666 (100%) 345 (51.8%) 

 
Table 2. Opportunities to optimize the C-section decision. 

Group and type of opportunity Patients 
Proportion 
(n = 345) 

Failure in the clinical history   

No clarity in the justification 104 30.5% 

No information necessary for the diagnosis 91 26.7% 

Lack of the key paraclinic for the diagnosis 25 7.3% 

Non concordant information 19 5.6% 

Failure in labor induction   

Induction was not performed 84 24.6% 

Timely induction was not performed 22 6.5% 

Inadequate induction 27 7.9% 

Failure in the registered diagnosis that led to the C-section   

Diagnosis criteria are not met 85 24.9% 

Diagnosis is not a criterion on its own 33 9.7% 

Labor was not conducted 82 24.1% 

In uterus reanimation was not done 77 22.6% 

No medical indication to perform a C-section 43 12.6% 

No indication to end gestation before the start of labor 32 9.4% 
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4. Discussion 

Avoiding primary C-section is the most effective way to decrease Cesarean rates 
[8]. In the Hospital Universitario de Santander, 55.7% of the patients without 
uterine scarring history and with a cephalic single fetus ended their gestation by 
C-section; in more than half of them, we found at least one moment during hos-
pital care that could have been dealt with differently, which turns them into op-
portunities to improve the delivery service process, and also, to reduce C-section 
rates. The main opportunities to improve detected in the Hospital Universitario 
de Santander are the lack of clarity registered in the clinical history about the 
reason to perform the C-section and the inadequate use of labor induction 
among those patients that had to end their gestation due to medical indications. 

This study is retrolective, based on what exists in the clinical histories; it is 
possible that the problem mentioned above is more of a lack of registration of 
the information, than neglect or mistakes during hospital care (for example, pa-
tients without cervical change progression that is not registered in the parto-
graph). However, given the fact that the clinical history is a legal document, the 
lack of registration of medical acts and the supports they are based on are in 
themselves a failure in health care [8]. 

This study was done using all the population cared for at the Hospital Univer-
sitario de Santander during 2013, reason why there is no selection bias; addi-
tionally, the histories were evaluated by two obstetricians who made the deci-
sions by consensus and based on the accepted protocols at the time of service to 
the patients for each type of clinical situation [8]-[13]. However, the conforma-
tion of the clinical group of evaluators could be considered as a limitation of the 
study to the extent that the analysis shown here has to be done by personnel who 
are not involved in the care of these patients. Despite that, to reduce this poten-
tial bias to the maximum, we defined the variables and the analysis strategies a 
priori, including choosing the clinical attention guidelines used at the Hospital 
Universitario de Santander. 

Birth on its own, regardless of its type, carries risks for the mother and the 
child. We can also add to those the risk of maternal or fetal morbidity when 
performing a C-section, and those inherent to the surgical procedure itself [14]. 
For example, a Cesarean increases the risk of maternal death threefold [15] or 
neonatal breathing difficulty, which can go from less than <1% up to 4% [16]. 
Also, a C-section increases the risk of complications in future gestations (for 
example, abnormalities of the placental insertion or uterine rupture), which can 
also lead to an increase in the need of new C-sections and secondary perinatal 
morbidity to a major potential for the need of emergency or elective Cesarean 
without labor [17]. With it being a procedure which marks the reproductive fu-
ture, each patient taken to a primary C-section must be given the explanation 
about the long term implications of the procedure and its indication, making 
sure she understands, stating everything clearly in the informed consent and the 
clinical history [8].  
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The decision of ending a gestation that has not started spontaneous labor 
must be based on the assessment of the risk of continuing gestation over induc-
tion risks or those of a subsequent C-section in case that the induction fails [8]. 
The inductions performed for the patient’s or doctor’s comfort (for example, 
mobility issues by living in a rural area) increase the possibility of ending in a 
C-section compared to those patients that start labor spontaneously [14]. In this 
study, improvement opportunities were found in 9.4% of the patients, who could 
have continued with their gestation until the spontaneous start of labor due to 
the fact that they did not had a valid indication to end it at that time.  

When it is established that a gestation must end before the spontaneous start 
of labor, the first alternative is to consider inducing it in order for it to end by 
vaginal delivery, unless there is a contraindication [8]. The probability of 
achieving a vaginal birth during the induction is lower to the one given after the 
spontaneous start of labor, mainly in nulliparous patients with unfavorable cer-
vix [18]. There is controversy in terms of the ideal method to perform a cervical 
maturation [19], but in any case, it should be attempted if necessary and the in-
stitutional protocols must standardize the use of cervical maturation methods 
and oxytocin in order to be able to evaluate their success in each patient and the 
effectiveness of the protocol itself [14]. Thus, up to 7.9% of the evaluated pa-
tients in this study could have benefited from the adherence to such protocols.  

Spontaneous start of labor is an ideal situation for a pregnant woman to end 
her pregnancy [8]. The times of each phase of labor must be respected, provided 
that the maternal and fetal conditions allow it [14]. It is considered that a 
C-section is justified due to labor stall when there is a pregnant woman with a 6 
cm dilatation and with ruptured membranes one of the two following conditions 
is given: a) no evidence of labor progression even after regular uterine activity 
for four hours or b) despite at least six hours support with oxytocin to conduct 
labor, without accomplishing an adequate uterine dynamic or cervical changes 
[20]. On the other hand, the cephalopelvic disproportion diagnosis goes beyond 
a mere assessment of the maternal pelvis and it should include trial of labor to 
dynamically evaluate its progression [8]. According to this, in this research up to 
24% of the total improvement opportunities occur due to non-adherence to la-
bor conduction protocols [8]-[13]. 

The most used method to assess the fetus’ well being, with or without labor, is 
fetal monitoring [12]. However, its systematic use has not turned into a reduc-
tion of cerebral palsy cases, but into an increase in C-section rates; there is also, 
no greater benefit with continuous monitoring of the fetal heart rate versus in-
termittent auscultation [21]. It seems that the issue is more with monitoring 
protocols and adequate assessment of the findings with one method or the other. 
For example, most tracings during birth are category II; in other words, they are 
indeterminate and imply having constant monitoring, evaluating the possible 
causes and establishing the needed corrective measures [22]. Category III moni-
toring frequency is occasional and almost always implies an emergency C-section 
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[12]; these category II tracings are used to justify many Cesareans [14]. For this 
reason, it is fundamental to make sure that the patients with these tracings have 
the adequate clinical measures in order to solve the circumstances that lead to 
the unspecified alterations that they represent, aiming to ensure fetal well-being 
and without rushing a C-section in order to solve the situation [12]. One simple 
strategy is the fetal head stimulation, which is expected to cause fetal heart rate 
acceleration, which indicates the fetus’ well-being [23]. The use of uterine perfu-
sion measures is a common component for handling abnormal tracings; never-
theless, the data are too limited in terms of their true usefulness [14]. Up to 22% 
of improvement opportunities in the Hospital Universitario de Santander are 
related to the optimization of the adherence to uterus reanimation protocols; 
this group of patients could have benefited from this maneuver, either to con-
tinue labor or to improve the acid-base status of the newborn.  

In the Hospital Universitario de Santander, maternal or fetal morbidity are 
47.7% of the main reasons to perform a C-section in patients from group B, 
much higher to what has been informed in general populations [24]. Neverthe-
less, to adequately compare this information, it is necessary to consider the risk 
structure of the pregnant women population cared for at each center [25]; for 
our figures, really there are not other reports to compare because the definition 
of group B has been generated for this report. In these sense, the indirect- 
standadized C-section rate for other Centers were 43.1% at Hospital Universita-
rio San Vicente Fundación, Colombia, 2011-2012 [26], 46.6% at Women’s Hos-
pital at the University of Campinas, Brazil, 2009-2013 [27], 16.1% at Hospital La 
Inmaculada, Spain, 2006-2013 [28], 42.9% at Gemelli University Hospital, Italy, 
2010-2011 [29], or 27.4% at Canada, 2010-2011 [30]. 

The majority of patients at the Hospital Universitario de Santander were taken 
to a C-section without labor or induction, with them being 56.9% of the Cesa-
reans from group B. The vast majority of maternal or fetal pathological condi-
tions are not an absolute indication for a C-section, and most of them do not 
worsen after a trial of labor: for example, preeclampsia or intrauterine growing 
restriction with a category III Doppler [31] [32] [33].  

Besides the improvement opportunities detected in this exercise, there are 
other equally necessary measures that have also shown their usefulness: chang-
ing the way in which health professionals and the general public perceive labor 
as something dangerous that makes both the mother and child suffer [8], a 
C-section as an innocuous procedure [4], the fear of legal repercussions from 
any apparently adverse outcome [34], and the type of economical or work bene-
fit obtained by a C-section or vaginal birth, for professionals, institutions and 
health service payers [8] [35]. 

There are also institutional measures that might help to optimize the use of 
this resource: labor assistance with labor pain reduction methods [3]; the pres-
ence of a companion during birth [36], the measure of a double assessor at the 
moment of indicating the C-section, or the permanent evaluation of the clinical 
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Table 3. Checklist to optimize decision-making about delivery type. Hospital Universita-
rio de Santander, Colombia, 2016. Doctor: If you have not filled the twelve conditions or 
at least one of your answers is “No”, reassess the need for a C-section because it is not 
fully justified. 

Aspects to evaluate Yes No N/A 

Allowing a normal progress of labor is contraindicated    

There is an indication to end gestation before the spontaneous start of labor    

Labor induction or augmentation are contraindicated    

Induction or augmentation of labor were performed    

Induction or augmentation was adequate    

There is an accepted medical indication for the performance of a C-section    

There is compliance with all diagnostic criteria of the indication for C-section    

All clinical and paraclinical information necessary for the diagnosis that 
indicates performing the C-section is available 

   

The information in the clinical history is concordant and complete    

The justification for the C-section is clearly stated in the clinical history    

In patients with unsatisfactory fetal state, the possible causes that could explain 
the alterations in fetal well-being were evaluated and corrected 

   

In patients with unsatisfactory fetal state, uterine perfusion maneuvers were performed    

N/A: Not apply. 
 

histories of the patients taken to a Cesarean, especially those with an unsatisfac-
tory fetal state indication, labor stall or failed induction [8]. As a matter of fact, 
from the analysis of the 666 patients from group B that ended their pregnancy by 
Cesarean birth in 2013 in the Hospital Universitario de Santander, we developed 
a checklist to be filled out before deciding on a C-section, derived from the oppor-
tunities shown here (Table 3). This list seeks to guarantee that decision-making 
processes to choose a C-section are systematically considered in all patients in a 
way in which all performed Cesareans are fully justified. 
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