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Abstract
Objective: To test the hypothesis that a higher number of cesarean sections would decrease maternal mortality 
rates, we correlated cesarean section rates with mortality rates in a high-risk maternity environment in the Regional 
University Hospital of Northern Paraná (HURNP).

Methods: We reviewed the records of 22,013 women who gave birth at the HURNP between 1995 and 2015 and 
analyzed the variation in the rate of delivery methods and maternal mortality rates, which was defined as the 
number of maternal deaths per 10,000 deliveries.

Results: There was a significant increase in cesarean section rates from 33.5% in 1995 to 69% in 2015. Over these 
21 years, 46 women died (20.9 per 10,000 women who gave birth). However, mortality rates increased rather than 
decreased during the study period.

Conclusion: Despite we cannot confirm causality, the significant increase in the cesarean section rate matched an 
increase rather than decreased maternal mortality rates.
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1. Introduction
The increased cesarean section rate is a very prevalent phenomenon 
in Brazil that currently accounts for 56.7% of all births (85% in 
private services, 40% in public services) [1]. The World Health 
Organization (WHO) reported recently that rates >10% do not 
contribute to reducing maternal, perinatal, or neonatal mortality 
rates [2]. The WHO calculated an acceptable cesarean section rate 
of 25–30% for the Brazilian population [1-4].
Cesarean section rates nearly doubled over the past two decades in 
Brazil, and there is currently no record of the impact of this trend 
on maternal mortality [1].
Our hypothesis questions whether the change in cesarean section 
rate over the years decreased maternal mortality.

2. Patients and Methods
We studied all patients who gave birth between 1995 and 2015 in 
the Regional University Hospital of Northern Paraná (HURNP) 

by examining cases in the Medical Records and Statistics Service 
(SAME).

A total of 22,013 cases were divided by delivery type (vaginal or 
Caesarean section), the annual maternal mortality rate (MMR) was 
established as the number of maternal deaths per 10,000 deliveries, 
and cesarean section rate was defined based on the calculation of 
the number of cesarean deliveries by total deliveries, in percentage.
 
To analyze trends, we assessed whether the annual variation in 
cesarean section and vaginal delivery rates differed in the 1995–
2001 period compared with the 2002–2015 period. This division 
was based on the inflection point of the delivery methods curve.

Maternal mortality was defined as the death of a woman during 
pregnancy or within 42 days postpartum regardless of pregnancy 
duration and location, from any cause related to or aggravated by 



  Volume 8 | Issue 2 | 2J Gynecol Reprod Med, 2024

pregnancy or its management but not from accidental or incidental 
causes [5].

Descriptive statistics are presented as mean ± SD unless stated 
otherwise. The comparison of continuous variables was performed 
using Student’s t-test. The association between categorical 
variables was assessed using the chi-square test. Relative risk (RR) 
and its limits were calculated at the 95% confidence interval. The 
level of significance was stipulated as 5%.

3. Results
Figure 1 shows that the predominance of vaginal deliveries over 
time, with an increase in cesarean section rate, varying from 
33.5% in 1995 to 69% in 2015. The shift in the curve occurred in 
2001, when cesarean sections became more frequent than normal 
delivery, a trend that has been maintained ever since. The cesarean 
section rate in the initial period (1995-2001) was 42.62%, and in 
the final period (2002-2015) was 63.45%.

The relative risk of a woman undergoing a cesarean in HURNP is 1.65 

times larger than performing a normal delivery (95% CI 1.60 – 1.70). 

Over the 21 years, a total of 46 women died among 22,013 births, 

resulting in a mortality rate of 20.9 deaths per 10,000 deliveries (Figure 2). The 

maternal mortality rate was 11.3 ± 8.9 per year between 1995 and 2001 versus 

26.9 ± 17.2 in 2002–2015, thus, there was a significant increase in the second 

study period that happened to coincide with increasing cesarean section rates 

(p < 0.01). 
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The relative risk of a woman undergoing a cesarean in HURNP is 1.65 

times larger than performing a normal delivery (95% CI 1.60 – 1.70). 

Over the 21 years, a total of 46 women died among 22,013 births, 

resulting in a mortality rate of 20.9 deaths per 10,000 deliveries (Figure 2). The 

maternal mortality rate was 11.3 ± 8.9 per year between 1995 and 2001 versus 

26.9 ± 17.2 in 2002–2015, thus, there was a significant increase in the second 

study period that happened to coincide with increasing cesarean section rates 

(p < 0.01). 
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Figure 1: Total number of cesarean sections and normal deliveries at HURNP, 1995–2015

The relative risk of a woman undergoing a cesarean in HURNP 
is 1.65 times larger than performing a normal delivery (95% CI 
1.60 – 1.70).

Over the 21 years, a total of 46 women died among 22,013 births, 
resulting in a mortality rate of 20.9 deaths per 10,000 deliveries 

(Figure 2). The maternal mortality rate was 11.3 ± 8.9 per year 
between 1995 and 2001 versus 26.9 ± 17.2 in 2002–2015, thus, 
there was a significant increase in the second study period that 
happened to coincide with increasing cesarean section raes (p < 
0.01).

Figure 2: Maternal mortality rate in HU per 10,000 births. Note: No cases of maternal death were recorded in 1999, 2003, or 2012, so 
each was omitted from the chart for illustrative purposes.
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Figure 3 shows an increase in annual maternal mortality despite the 
obvious increase in the rate of cesarean deliveries, as emphasized 
by the trend line denoting an increase in both variables. This trend 

becomes abundantly clear in Table 1, where maternal mortality 
is shown to more than double while the cesarean section rate 
increases by 43.22%.

1995-2001 2002-2015
CAESAREAN SECTION RATE 42.62% 63.45%
MATERNAL MORTALITY RATE 11.3/10,000 26.9/10,000

Table 1: Cesarean section vs. maternal mortality rates

 

Discussion 

Our study showed that the cesarean section rate (CSR) doubled in 21 

years (to 69%), a finding that is inconsistent with the worldwide increase of this 

index (6, 7). Both the WHO and the National Guidelines of the Brazilian Ministry 

of Health recommend a rate of 25–30% (1, 2). Individual (structural or systemic) 

and subjective factors are common indications for cesarean section (6, 8–10). 

The cesarean section rate values vary with each country's level of development, 

being generally higher in developing countries (11).  

The fact that the study site is a reference for highly complex cases in the 

17th Regional Health Division in the State of Paraná as well as a teaching 

hospital, and due to its wider range of cases and larger resource availability, 

could lead to an increase in the cesarean rate compared to low-risk maternity 

hospitals. However, other authors found no significant relationship between 

these variables (12, 13).  
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Figure 3: Maternal mortality vs. cesarean section rates with trend lines

4. Discussion 
Our study showed that the cesarean section rate (CSR) doubled in 
21 years (to 69%), a finding that is inconsistent with the worldwide 
increase of this index [6,7]. Both the WHO and the National 
Guidelines of the Brazilian Ministry of Health recommend a rate 
of 25–30% [1,2]. Individual (structural or systemic) and subjective 
factors are common indications for cesarean section [6, 8-10]. The 
cesarean section rate values vary with each country’s level of 
development, being generally higher in developing countries [11].

The fact that the study site is a reference for highly complex cases 
in the 17th Regional Health Division in the State of Paraná as well 
as a teaching hospital, and due to its wider range of cases and larger 
resource availability, could lead to an increase in the cesarean rate 
compared to low-risk maternity hospitals. However, other authors 
found no significant relationship between these variables [12, 13].
 
In the present study, maternal mortality rates continued to increase, 
more than doubling between the first and second observation 
periods.

The Brazilian maternal mortality rate is 5.2 cases/10,000, which 
is above the worldwide target. The maternal mortality rate in our 
hospital in 2015 was 45 cases/10,000 deliveries. One can argue that 
the rate could be due to the high complexity and risk of the patients 

(Intensive Care Unit), but it is still considered a disproportionately 
high rate [14, 15]. The current main causes of maternal death 
worldwide remain hemorrhage, hypertensive disorders, and sepsis 
[16].

Our study showed an increase in maternal mortality over the 
studied period, although cesarean section has become the most 
common method for pregnancy resolution. Some authors observed 
a significant increase (three times or more) in the risk of maternal 
mortality after cesarean section delivery compared with vaginal 
delivery, whereas others found no relationship between mortality 
and delivery method [17-23]. A study similar to ours performed 
in Ireland described an increasing cesarean section rate but no 
significant impact on maternal mortality, which remained within 
the internationally recommended standards [22].

However, we cannot state that the high maternal mortality rate 
observed here is related to the increased cesarean section rate.

5. Conclusion
The significant increase in cesarean section rates was accompanied 
by a constant rise in maternal mortality rates, which should have 
a declining tendency. However, we cannot attribute causality to 
maternal mortality rate to the practice of cesarean sections. 
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