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ABSTRACT

Objective: To analyze the prevalence and factors associated with cesarean section in a municipality in the countryside of the Brazilian Western Amazon. Method: This is a cross-sectional and retrospective study, using secondary birth data from Cruzeiro do Sul, Acre, from 2018 to 2021, collected from the Live Birth Information System (SINASC). Poisson regression was used to calculate crude and adjusted prevalence ratios with their respective confidence intervals. Statistical analyses were performed using Stata software, version 17.0, adopting a significance level of p <0.05. Results: 11,770 births were analyzed, of which 49.96% occurred via cesarean section. The highest prevalence was recorded in 2020 (56.24%), followed by a reduction in 2021 (53.09%). Cesarean section was more common among mothers over 40 years of age, white, who worked outside the home, and who had undergone a previous cesarean section. Conversely, the lowest prevalence was observed among mothers who worked in agriculture, were single, or had few prenatal visits. Neonatal characteristics associated with cesarean section include low birth weight and Apgar scores at 1 and 5 minutes. Conclusion: The prevalence of cesarean sections exceeds international recommendations and was influenced by maternal and neonatal factors, as well as the pandemic context.
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INTRODUCTION
[image: image2.jpg]Cesarean section rates have been increasing globally, becoming an important public health issue(1). The literature shows heterogeneous percentages among low-, middle-, and high-income countries, with a growing trend projected for the coming decades(2). Estimates from the World Health Organization (WHO) indicate that more than 20% of births worldwide are performed by cesarean section, with projections suggesting that this percentage may reach around 29% by 2030(3). This significant increase largely reflects the performance of unnecessary procedures, which can expose mothers and newborns to avoidable risks(1).

In Brazil, the situation is even more concerning. In 2015, the country already had the second-highest cesarean rate in Latin America, with approximately 56% of births occurring by surgical delivery(2). This percentage exceeds WHO recommendations, which suggest an ideal frequency between 10% and 15%, with adjustments for the Brazilian context estimated between 25% and 30%(1,4). In the same period, the state of Acre had a rate of 39.08%, while in Cruzeiro do Sul the rate was 41.29%, indicating a significant prevalence of surgical births in the region, even before the pandemic(5).

At the end of 2019, the WHO was notified of several cases of pneumonia of unknown origin in Wuhan, China, caused by a new coronavirus (SARS-CoV-2), responsible for the disease COVID-19(6). With the rapid increase in the number of infections, the WHO declared a pandemic on March 11, 2020(6). In Brazil, the first reported case occurred on February 26, 2020, in the city of São Paulo(7), while in Cruzeiro do Sul, Acre, the first confirmed case was recorded on April 12, 2020(8).

The COVID-19 pandemic brought significant challenges to health services, directly affecting obstetric care. Changes in the organization of maternity wards, restrictions on companions, reduced in-person consultations, and fear of infection altered care routines and influenced decisions regarding mode of delivery(9,10). In this context, studies indicate that this scenario may have contributed to rising cesarean section rates by affecting different aspects of health services, including care for pregnant women during delivery, birth, and the postpartum period(9), resulting in a significant increase in maternal mortality(10).

In addition, factors such as maternal anxiety, fear of exposure to the virus during hospitalization, and concern over possible obstetric complications may also have contributed to the rise in these rates during the pandemic period(9). According to the latest national survey on delivery and birth, more than half of Brazilian women (52%) gave birth by cesarean section, a percentage that reaches 88% in the private sector(11). In the context of the COVID-19 pandemic, a cohort study conducted in Brazil identified an increase in the performance of this procedure(10), reinforcing the need to understand its determinants.

Factors associated with cesarean section have been highlighted in the literature. A cross-sectional study conducted in China with 678 women evaluated during the pandemic period identified that the cesarean section rate of 37.3% was associated with factors such as maternal age over 30 years (OR 1.71), high pre-gestational body mass index (BMI) (OR 1.16), high incidence of COVID-19 in the region (OR 2.45), and excessive gestational weight gain (OR 1.73)(12). Fear of COVID-19 infection during hospitalization also drove cesarean sections at the mother's request(9). A retrospective cohort study showed that the presence of a previous cesarean section and fetal compromise are associated with the performance of cesarean sections(13). Similar results were observed in a multicenter observational study conducted in Spanish hospitals, which highlighted pneumonia and lower gestational age as significant influences for the indication of the procedure(14). 

Complications associated with cesarean section during the COVID-19 pandemic have been reported for both mother and newborn. Studies point to a higher risk of maternal morbidity, need for admission to an intensive care unit, premature birth, and neonatal complications among pregnant women infected with SARS-CoV-2, compared to those not infected(15). Although cesarean section is indicated in specific situations, its widespread adoption in the pandemic context has raised concerns about the risks involved. On the other hand, vaginal delivery, in the absence of clinical complications, remains a safe route, without increasing the vertical transmission rate of the virus and with important benefits, such as stimulating skin-to-skin contact and breastfeeding in the first hour of life(16).

Considering the high rates of cesarean sections in Brazil and worldwide, the uncertain outcomes of the COVID-19 pandemic, and the scarcity of studies on this topic in Cruzeiro do Sul, this research aimed to analyze the prevalence and factors associated with the performance of cesarean sections in a municipality in the countryside of the Brazilian Western Amazon. 

METHODS

This is a cross-sectional, descriptive, and retrospective study, with data extracted from the Live Birth Information System (SINASC)(5). The research was carried out in the municipality of Cruzeiro do Sul, Acre, the second largest city in the state, with a population of 91,888 inhabitants according to the 2022 Census(17). The municipality borders Peru, the state of Amazonas, and the Acrean municipalities of Mâncio Lima, Tarauacá, Rodrigues Alves, and Porto Walter.

The study population included all births that occurred between 2018 and 2021, with their respective mothers, at the only reference unit for gynecology, obstetrics, and neonatal care in the municipality of Cruzeiro do Sul – Acre, which serves women from the entire Juruá region and more than 12 neighboring municipalities.

The inclusion criteria were: records of live births in Cruzeiro do Sul from 2018 to 2021, according to the place of occurrence in the maternity hospital. The exclusion criteria included: miscarriages, inconsistent or unrecorded data, and multiple births, since in these cases maternal data are duplicated for each baby.

The predictor variable was undergoing a cesarean section. The independent variables were: year of birth (2018, 2019, 2020, and 2021); maternal characteristics: age in years (19 or older; ≥20 and <35; ≥35 and <40; and ≥40), race/skin color (white, black, yellow, brown, Indigenous), occupation (housewife, unemployed, retired, student, agricultural work, works outside the home/other), marital status (single, married, widowed, legally separated/divorced, stable union); pregnancy-related variables: mode of delivery (vaginal or cesarean section), number of prenatal visits (none; 1 to 3; 4 to 6; 7 or more; unknown), number of previous cesareans (none, one, two or more); and child-related variables: sex (female or male), gestational age at birth (preterm, appropriate gestational age/post-term), birth weight in grams (low birth weight (<2,500), adequate weight (≥2,500)), Apgar score at the 1st and 5th minutes [no difficulty (7–10), moderate distress (4–6), severe distress (0–3)].

Data extracted from SINASC were exported to Microsoft Excel®, and statistical analyses were performed using Stata® software, version 17.0. For sample description, absolute numbers and percentages were used for categorical variables, and means and standard deviations (SD) for quantitative variables.

Crude and adjusted prevalence ratios (PR), along with their respective confidence intervals, were calculated using Poisson regression. Variables with a p-value ≤ 0.20 in the crude analysis were considered in the adjusted analysis. The significance level adopted was p < 0.05.

As this is a public-domain database, the study is exempt from review by the Research Ethics Committee (REC), in accordance with Resolution number 510/2016 of the Brazilian National Health Council.

RESULTS
The study included 11,770 births that occurred between 2018 and 2021. According to the data in Table 1, the distribution of delivery methods was almost equal, with 50.04% vaginal deliveries and 49.96% cesarean sections. The annual prevalence of cesarean sections varied throughout the period, being 44.03% in 2018, 46.49% in 2019, 56.24% in 2020, and 53.09% in 2021. The year 2021 recorded the highest number of births, corresponding to 26.42% of the total.

Regarding the maternal age range, 61.83% of pregnant women were between 20 and 35 years old. As for the race/color of the mothers, the majority were identified as brown, representing 97.17%. In terms of socioeconomic profile, the majority were housewives (56.27%) and in stable unions (64.21%).

Regarding prenatal consultations, 57.75% of pregnant women had seven or more consultations. In relation to obstetric history, slightly more than half (58.19%) had not had a previous cesarean section (Table 1).

Table 1. Description of the variables year of birth, sociodemographic, pregnancy and delivery. Cruzeiro do Sul, Acre, 2018-2021
	Variables
	Number (%)

	Year of birth   
	

	2018
	2.889 (24.55)

	2019
	2.960 (25.15)

	2020
	2.811 (23.88)

	2021
	3.110 (26.42)

	Age (in years)
	

	Less than or equal to 19
	3.151 (26.77)

	≥ 20 and < 35
	7.278 (61.83)

	≥  35 and < 40
	1.039 (8.83)

	≥  40
	302 (2.57)

	Race/color
	

	White
	125 (1.06)

	Black
	32 (0.27)

	Yellow
	7 (0.06)

	Brown
	11.436 (97.17)

	Indigenous
	170 (1.44)

	Occupation
	

	Housewife  
	6.601 (56.27)

	Unemployed
	213 (1.82)

	Retired
	268 (2.28)

	Student
	522 (4.45)

	Farmer
	2.714 (23.14)

	Works outside the home/other
	1.412 (12.04)

	Marital status 
	

	Single
	1.982 (16.93)

	Married
	2.135 (18.24)

	Widowed
	23 (0.20)

	Legally separated/divorced
	36 (0.31)

	Common-law marriage
	7.517 (64.21)

	Unknown
	13 (0.11)

	Delivery route
	

	Vaginal
	5.890 (50.04)

	Cesarean section
	5.880 (49.96)

	Cesarean sections per year
	

	2018
	1272 (44.03)

	2019
	1376 (46.49)

	2020
	1581 (56.24)

	2021
	1651 (53.09)

	Prenatal consultations (Quantity)
	

	None
	28 (0.24)

	1 to 3
	1.269 (10.78)

	4 to 6
	3.667 (31.16)

	7 and more
	6.797 (57.75)

	Ignored
	9 (0.07)

	Number of previous cesarean sections
	

	None 
	6.849 (58.19)

	One 
	1.353 (11.50)

	Two or more  
	3.568 (30.31)


Source: Live Births Information System (SINASC).

The results presented in Table 2 indicate that the male sex was predominant (52.61%) among the newborns. Approximately 13.00% of the neonates were classified as premature, while 7.24% presented low birth weight. Regarding the Apgar score at the first and fifth minutes of life, most newborns showed favorable adaptation, with 95.54% at the first minute and 98.99% at the fifth minute.

Table 2. Description of the characteristics of the newborn. Cruzeiro do Sul, Acre, 2018-2021
	Variables
	Number (%)

	Sex
	

	Female 
	5.578 (47.39)

	Male 
	6.192 (52.61)

	Gestational age at birth
	

	Preterm 
	1.530 (13.00)

	Adequate gestational age
	10.240 (87.00)

	Birth weight in grams
	

	Low weight (<2,500)
	852 (7.24)

	Adequate weight (≥ 2,500)
	10.918 (92.76)

	Apgar score at 1 minute
	

	Absence of difficulty
	11.222 (95.54)

	Moderate distress
	432 (3.68)

	Severe distress
	92 (0.78)

	Apgar score at 5 minutes
	

	Absence of difficulty
	11.625 (98.99)

	Moderate distress
	92 (0.78)


	Severe distress
	27 (0.23)


Source: Live Births Information System (SINASC).
Table 3 presents data on the prevalence of cesarean section, according to the mother's sociodemographic characteristics, year of birth, gestation, and delivery. All variables from the initial analysis were maintained in the adjusted analysis.

Table 3. Crude Prevalence Ratio of cesarean delivery, according to characteristics of the year of birth, sociodemographic characteristics of the mother, gestation, and delivery. Cruzeiro do Sul, Acre, 2018-2021

	Variables
	PR(crude)
	(95%)CI
	p –value

	Year of birth  
	
	
	

	2018
	1
	-
	-

	2019
	1.05
	0.99 – 1.11
	0.057*

	2020
	1.27
	1.21 – 1.34
	0.000*

	2021
	1.20
	1.14 – 1.27
	0.000*

	Age (in years)
	
	
	

	≤ 19
	1
	-
	-

	≥  20 and < 35
	1.29
	1.23 – 1.35
	0.000*

	≥  35 and < 40
	1.31
	1.22 – 1.40
	0.000*

	≥  40
	1.32
	1.18 – 1.47
	0.000*

	Race/color
	
	
	

	Brown
	1
	-
	-

	White
	1.52
	1.38 – 1.68
	0.000*

	Black
	1.31
	0.83 - 153
	0.432

	Yellow
	1.43
	0.89 – 2.29
	0.131*

	Indigenous
	0.86
	0.72 – 1.02
	0.098*

	Occupation
	
	
	

	Housewife  
	1
	-
	-

	Unemployed
	1.68
	1.62 – 1.74
	0.000*

	Retired
	0.75
	0.65 – 0.87
	0.000*

	Student
	0.95
	0.89 – 1.05
	0.529

	Farmer
	0.39
	0.36 – 0.42
	0.000*

	Works outside the home/other
	1.21
	1.07 – 1.79
	0.000*

	Marital status  
	
	
	

	Married 
	1
	-
	-

	Single
	0.80
	0.76 – 0.85
	0.000*

	Widowed
	0.89
	0.60 – 1.31
	0.564

	Legally separated/divorced
	0.94
	0.70 – 1.27
	0.725

	Common-law marriage
	0.82
	0.78 – 0.85
	0.000*

	Unknown
	1.18
	0.82 – 0.60
	0.368

	Prenatal consultations (Quantity)
	
	
	

	7 and more
	1
	-
	-

	None
	0.72
	0.45 – 1.15
	0.173*

	1 to 3
	0.72
	0.67 – 0.77
	0.000*

	4 to 6
	0.83
	0.81 – 0.88
	0.000*

	Ignored
	0.20
	0.52 – 1.30
	0.093*

	Number of previous cesarean sections
	
	
	

	None 
	1
	-
	-

	One 
	1.91
	1.83 – 1.99
	0.000*

	Two or more 
	1.44
	1.39 – 1.50
	0.000*


* Results indicate statistical significance (<0.2).

PR: prevalence ratio.

(95%) CI: 95% confidence interval.

p-value: Poisson regression with robust variance estimator.
Table 4 presents the crude analysis data on cesarean section, according to the characteristics of the newborn. The variables that remained for the adjusted analysis corresponded to all those of the initial assessment, except for sex and gestational age at birth.

Table 4. Crude Prevalence Ratio of cesarean delivery, according to newborn characteristics. Cruzeiro do Sul, Acre, 2018-2021

	Variables
	PR(crude)
	 (95%)CI
	p –value

	Sex
	
	
	

	Female 
	1
	-
	-

	Male 
	1.01
	0.98 – 1.05
	0.308

	Gestational age at birth
	
	
	

	Adequate gestational age
	1
	-
	-

	Preterm
	0.99
	0.94 – 1.05
	0.898

	Birth weight in grams
	
	
	

	Adequate weight (≥ 2,500)
	1
	-
	-

	Low weight (<2,500)
	1.10
	1.03 – 1.17
	0.003*

	Apgar score at 1 minute
	
	
	

	Absence of difficulty
	1
	-
	-

	Moderate distress
	1.37
	1.28 – 1.47
	0.000*

	Severe distress
	1.19
	1.00 -  1.41
	0.047*

	Apgar score at 5 minutes
	
	
	

	Absence of difficulty
	1
	-
	-

	Moderate distress
	1.12
	0.94 – 1.35
	0.186*

	Severe distress
	0.59
	0.33 – 1.05
	0.077*


* Results indicate statistical significance (p < 0.20).

PR: prevalence ratio.

(95%) CI: 95% confidence interval.

p-value: Poisson regression with robust variance estimator.

Table 5 presents the data from the adjusted analysis for cesarean delivery, taking into account the variables that remained in the final model, according to the mother’s sociodemographic characteristics, year of birth, pregnancy, delivery, and newborn characteristics.

The prevalence ratio for cesarean delivery was higher in 2020 (PR 1.36; CI 1.29–1.44), followed by 2019 (PR 1.10; CI 1.04–1.16). In contrast, 2021 showed an inverse outcome (PR 0.78; CI 0.74–0.83).

Regarding maternal sociodemographic characteristics, the highest prevalence ratios were observed among women older than 40 years (PR 1.22; CI 1.10–1.36), followed by those aged 35–40 years (PR 1.16; CI 1.08–1.25) and 20–34 years (PR 1.12; CI 1.07–1.17), compared with women aged 19 years or younger.

With respect to maternal race/skin color, White women had a higher prevalence ratio (PR 1.30; CI 1.16–1.45) compared with Brown women. Unemployed mothers had a significantly higher prevalence ratio compared with housewives (PR 1.86; CI 1.74–1.98), followed by those who worked outside the home/other (PR 1.05; CI 1.01–1.10). In contrast, farmers and single mothers showed an inverse outcome for cesarean delivery (PR 0.40; CI 0.38–0.43) and (PR 0.91; CI 0.86–0.96), respectively.

Regarding gestational variables, women who attended fewer prenatal consultations had a lower prevalence ratio of cesarean delivery, with (PR 0.83; CI 0.79–0.89) for those with 1 to 3 visits and (PR 0.91; CI 0.88–0.95) for those with 4 to 6 visits.

A higher proportion of cesarean sections was found among women with a previous cesarean delivery (PR 1.72; CI 1.65–1.79), and the ratio was even higher for those who had two or more previous cesarean sections (PR 2.10; CI 2.00–2.20).

Factors associated with cesarean section delivery and newborn characteristics included low birth weight (PR 1.12; CI 1.06–1.19) and the 1st-minute Apgar score, with higher prevalence ratios observed in cases of severe distress (PR 1.32; CI 1.23–1.41) and moderate distress (PR 1.40; CI 1.15–1.71). Severe distress at the 5th minute was inversely associated with the proportion of cesarean deliveries (PR 0.63; CI 0.35–1.15).

Table 5. Adjusted Prevalence Ratio for cesarean delivery according to maternal sociodemographic characteristics, year of birth, pregnancy, delivery, and newborn characteristics. Cruzeiro do Sul, Acre, 2018–2021

	Variables
	PR(adjusted)
	(95%)CI
	p –value

	Year of birth
	
	
	

	2018
	1
	-
	-

	2019
	1.10
	1.04 – 1.16
	0.000*

	2020
	1.36
	1.29 – 1.44
	0.000*

	2021
	0.78
	0.74 – 0.83
	0.000*

	Age (in years)
	
	
	

	≤  19
	1
	-
	-

	≥  20 and < 35
	1.12
	1.07 – 1.17
	0.000*

	≥  35 and < 40
	1.16
	1.08 – 1.25
	0.000*

	≥  40
	1.22
	1.10 – 1.36
	0.000*

	Race/color
	
	
	

	Brown
	1
	-
	-

	White
	1.30
	1.16 – 1.45
	0.000*

	Black
	1.15
	0.85 – 1.55
	0.339

	Yellow
	1.43
	0.80 – 1.48
	0.569

	Indigenous
	0.87
	0.75 – 1.02
	0.107

	Occupation
	
	
	

	Housewife  
	1
	-
	-

	Unemployed
	1.86
	1.74 – 1.98
	0.000*

	Retired
	1.07
	0.93 – 1.23
	0.297

	Student
	1.05
	0.96 – 1.14
	0.220

	Farmer
	0.40
	0.38 – 0.43
	0.000*

	Works outside the home/other
	1.05
	1.01 – 1.10
	0.012*

	Marital status  
	
	
	

	Married 
	1
	-
	-

	Single
	0.91
	0.86 – 0.96
	0.002*

	Widowed
	1.08
	0.74 – 1.57
	0.679

	Legally separated/divorced
	1.01
	0.78 – 1.29
	0.931

	Common-law marriage
	0.96
	0.93 – 1.01
	0.141

	Unknown
	1.37
	0.34 – 0.40
	0.030*

	Prenatal consultations (Quantity)
	
	
	

	7 and more
	1
	-
	-

	None
	0.80
	0.55 – 1.19
	0.284

	1 to 3
	0.83
	0.79 – 0.89
	0.000*

	4 to 6
	0.91
	0.88 – 0.95
	0.000*

	Ignored
	0.27
	0.46 – 1.61
	0.153

	Number of previous cesarean sections
	
	
	

	None 
	1
	-
	-

	One 
	1.72
	1.65 – 1.79
	0.000*

	Two or more 
	2.10
	2.00 – 2.20
	0.000*

	Birth weight in grams
	
	
	

	Adequate weight (≥ 2,500/macrosomia)
	1
	-
	-

	Low weight (<2,500)
	1.12
	1.06 – 1.19
	0.000*

	Apgar score at 1 minute
	
	
	

	Absence of difficulty
	1
	-
	-

	Moderate distress
	1.32
	1.23 – 1.41
	0.000*

	Severe distress
	1.40
	1.15 – 1.71
	0.001*

	Apgar score at 5 minutes
	
	
	

	Absence of difficulty
	1
	-
	-

	Moderate distress
	1.12
	0.70 – 1.07
	0.203

	Severe distress
	0.63
	0.35 – 1.15
	0.037*


* Results indicate statistical significance (p < 0.05).

PR: prevalence ratio.

(95%) CI: 95% confidence interval.

p-value: Poisson regression with robust variance estimator.
DISCUSSION

The study identified a prevalence of 49.96% for cesarean section throughout the analyzed period, mainly associated with maternal age, white race, and history of previous cesarean section, unemployment, and working outside the home/other. Protective factors included birth in 2021, being indigenous, having an agricultural occupation, being single, and having fewer prenatal visits. Among the characteristics of the newborn, a higher frequency of cesarean sections was observed in cases of low birth weight and moderate or severe distress at the 1st minute of the Apgar score, while at the 5th minute there was an inverse association.

The results showed that the prevalence ratio for births in 2020 was 36% higher when compared to 2018 (the pre-pandemic year). The subsequent year, 2021, represented a protective factor for the outcome studied. It can be observed that the year 2020 occurred during the same period in which the COVID-19 pandemic began and the highest number of cases were recorded in Cruzeiro do Sul, Acre(18). Even so, beyond the context of the COVID-19 pandemic, these values ​​are above those recommended by the World Health Organization(1) and the Ministry of Health(4). 

The biomedical care model has, for many years, exerted influence on women’s health in the context of delivery(19), a scenario in which cesarean sections have come to occupy a prominent place in the choice of mode of delivery, especially in the private healthcare sector(2). The importance of performing this procedure in cases of obstetric risk cannot be denied; however, rates of cesarean sections without adequate clinical indication remain high(2). Elective cesarean sections, when performed inappropriately, may contribute to increased maternal mortality(19).

The progression of the COVID-19 pandemic brought various uncertainties to the healthcare sector, which may have directly affected care-related decisions, including in the obstetric field. In this context, several studies have been conducted in different countries with the aim of analyzing the relationship between the COVID-19 pandemic and cesarean section rates(9,10,13,20). Although the findings are not uniform, an increase in cesarean sections was observed in several places during this period(9,13,20).

International studies show a trend of increasing cesarean section rates during the COVID-19 pandemic. In Iran, a significant increase was observed, from 50.8% in the pre-pandemic period to 52.9% during the first wave of the pandemic(20). Similarly, a retrospective cohort study conducted in western Sydney, Australia, identified a 4.1% rise in the cesarean section rate during the pandemic period(13). In Lima, Peru, the cesarean rate reached 76.5%, possibly because the hospital analyzed was a referral center for high-risk pregnancies(21). Furthermore, a systematic review that included 36 studies involving 203 women infected with SARS-CoV-2 found that 68.9% of deliveries occurred by cesarean section, and in some cases, COVID-19 infection was the sole reason for the surgery, with no other evident obstetric indication(22). In addition, research conducted in China(12), England(23), and Türkiye(24) also identified increases in cesarean section rates during the COVID-19 pandemic.

In Brazil, a study conducted at the Sumaré State Hospital in São Paulo demonstrated a significant increase in the cesarean section rate, which rose from 39.66% to 44.01% during this period, and the authors attributed this increase, in part, to maternal request(9). Similarly, a temporal series cohort study conducted in maternity hospitals of the Public Health System in the Federal District showed a 6.5% rise in cesarean section rates compared with the counterfactual prediction had the COVID-19 pandemic not occurred(10). This study, however, does not provide information regarding the motivations of pregnant women for undergoing cesarean sections in the municipality of Cruzeiro do Sul, making it impossible to infer subjective reasons for the observed increase.

Conversely, some studies identified a reduction in cesarean section rates during the COVID-19 pandemic. In this regard, a study conducted in three tertiary healthcare institutions in Nigeria observed a decrease from 46.8% to 40.0%(25), while research carried out at the Hôtel-Dieu de France University Hospital in Beirut, Lebanon, reported a decline from 58.4% to 54.0%(26) during the pandemic period.

This study identified an association between a higher probability of cesarean sections and increased maternal age, compared to adolescent women. Research conducted in Nigeria, at a tertiary referral hospital in Beirut, from 2018 to 2020, showed a significant relationship between maternal age and cesarean section rates, with higher rates among older women. The authors point to possible reasons for this association, including the higher prevalence of obstetric complications in pregnancies of older women, as well as factors related to individual preferences and medical practices(25). However, this study does not allow us to assess whether the COVID-19 pandemic influenced this relationship.

A cross-sectional study conducted in nine cities in China during the COVID-19 pandemic showed similar results, highlighting maternal age over 30 years (OR1.71. 95% CI = 1.21–2.41)(12). Maternal age over 35 years is considered a risk factor; it is not known for certain whether the higher prevalence of cesarean sections in this group is directly related to an increase in clinical and obstetric complications. Maternal age of 19 years or younger shows a lower prevalence of cesarean sections, although adolescence is considered a risk factor for prematurity, and this occurrence may be explained by socioeconomic factors(1).

Regarding the race/skin color variable, it was found that self-declared White women had a higher percentage of cesarean sections compared to Brown women. This finding is consistent with a Brazilian study showing that self-declared Yellow and White women make up the group with the highest cesarean rates, while Black, Brown, and Indigenous women have lower chances of cesarean section birth(27). Among Indigenous women, the prevalence of cesarean section is lower, approaching the limits recommended by the World Health Organization (WHO)(1). This scenario reflects economic and social factors, as White women generally have greater access to private health insurance, where cesarean section delivery is often encouraged and considered a controlled and safe choice. Conversely, women from ethnic groups with lower access to these resources, such as Indigenous women, tend to undergo vaginal delivery. This situation may arise not only from a preference for traditional practices or lack of infrastructure, but also from barriers to accessing cesarean section delivery when clinically necessary, constituting possible situations of obstetric violence(11).

This study indicates that women with a history of cesarean section are more likely to undergo a repeat cesarean. Similarly, research conducted in Iran indicated that previous cesarean sections were one of the causes of subsequent cesareans(19). A study carried out in Brazil showed an increase in cesarean deliveries among patients with a prior cesarean(9). Divergent data were found in a study conducted in Australia, which showed that the cesarean rate among multiparous women with a previous cesarean decreased by 3.4% during the COVID-19 pandemic(13). It is worth noting that, due to the study design and the absence of data on maternal infection or clinical indications for cesarean section during the pandemic, it is not possible to assess whether COVID-19 influenced this association.

The association between low birth weight and increased cesarean rates during the COVID-19 pandemic has been demonstrated in some studies. A meta-analysis evaluated the increase in cesarean rates during the COVID-19 pandemic. Thirty-seven studies including 443 patients were analyzed, in which the mean birth weight was 2.99 kg (95% CI: 2.92–3.07)(28). In Iran, one study observed a higher prevalence of cesarean deliveries in infants with low birth weight (3,920 ± 0.450 g), likely due to high-risk pregnancies associated with preterm births(19). Furthermore, another study analyzed the impact of the Wuhan lockdown during the COVID-19 pandemic on cesarean delivery indications and newborn birth weight. The results showed a decrease in the prevalence of newborns with high birth weight during the COVID-19 pandemic compared to previous periods. This reduction may be related to a range of factors, including changes in the dietary and physical activity patterns of pregnant women during the lockdown, as well as reduced maternal stress associated with concerns about the COVID-19 pandemic (24).
Low Apgar scores are significantly associated with the prevalence of cesarean sections, with babies born by cesarean section having a higher probability of moderate or severe distress in the first minute of life. A prospective cohort study, conducted in Iran, observed a significant association between Apgar < 7 and an increase in cesarean sections, which may be related to fetal distress, labor, and prematurity(29). Another study conducted in Iran identified that the low Apgar score in the first minute of life was higher in women who had cesarean sections compared to women who had vaginal deliveries(19). On the other hand, a meta-analysis published in 2022, including 42 studies, found no significant difference in the cesarean section rate with the newborn's Apgar score during the COVID-19 pandemic, even in cases of fetal distress. This meta-analysis suggests that, although there are regional variations, the pandemic did not have a uniform impact on the prevalence of cesarean sections related to Apgar scores(28).

Although factors such as advanced maternal age, history of previous cesarean section, and low Apgar scores are frequently associated with higher obstetric risks, justifying the indication for cesarean section, studies indicate that cesarean section is not always performed based on well-founded clinical indications. A cross-sectional study conducted in the state of Paraná highlights high rates of cesarean section without clinical indication, mainly motivated by previous cesarean sections(30). The WHO also warns that cesarean section should only be performed when clinically necessary, considering the associated risks for the mother and the newborn(1). These findings reinforce the importance of established criteria for cesarean section indication, prioritizing maternal and infant safety and the reduction of avoidable complications.

This study has limitations that should be considered. The main one concerns its cross-sectional design, which makes it impossible to establish cause-and-effect relationships between the variables analyzed, as it captures data at a single point in time. This type of design is subject to selection bias and the presence of uncontrolled confounding, which limits the generalization of the findings. In addition, the use of secondary data from SINASC imposes methodological limitations, mainly due to the absence of detailed clinical variables (such as specific justification for cesarean delivery, maternal preferences and comorbidities, or COVID-19 infection) and the lack of control over the quality of information recorded at the source. Nonetheless, the use of these data is justified by their potential magnitude at the regional level, as they allow for more robust population-based observation that would not be feasible in studies using primary data collection. Furthermore, even without the variables mentioned, the study is able to provide monitoring and situational diagnosis, identifying intervention needs. Ultimately, it is understood that the benefits outweigh the weaknesses, especially in Amazonian contexts that lack studies to support public policies and recognize their territories. In light of this, there is a recognized need for primary studies that deepen the associations with the outcome under investigation.

CONCLUSION

The high prevalence of cesarean sections identified, exceeding the levels recommended by the World Health Organization by more than three times, and associated with socioeconomic, prenatal, and newborn conditions, reflects patterns that require attention from local obstetric care. 

The findings reinforce the need to strengthen the training of health professionals and implement public policies that ensure safe and evidence-based practices at the time of delivery. Although this study does not allow for an assessment of the subjective reasons for the choice of delivery method, its results contribute to understanding local patterns and guiding actions aimed at maternal and child safety.
PREVALÊNCIA DE CESÁREA E FATORES ASSOCIADOS EM UM MUNICÍPIO DA AMAZÔNIA BRASILEIRA
RESUMO
Objetivo: analisar a prevalência e os fatores associados à realização de cesarianas em um município no interior da Amazônia Ocidental Brasileira. Método: trata-se de um estudo transversal e retrospectivo, com dados secundários de nascimentos em Cruzeiro do Sul, Acre, no período de 2018 a 2021, coletados do Sistema de Informação de Nascidos Vivos (SINASC). Utilizou-se a regressão de Poisson para calcular razões de prevalência brutas e ajustadas com seus respectivos intervalos de confiança. Análises estatísticas foram realizadas no software Stata, versão 17.0, adotando-se um nível de significância de p <0,05. Resultados: analisou-se 11.770 nascimentos, dos quais 49,96% ocorreram por meio de cesariana. A maior prevalência foi registrada em 2020 (56,24%), seguida de redução em 2021 (53,09%). A cesariana apresentou maior ocorrência em mães com idade superior a 40 anos, brancas, que trabalharam fora e entre aquelas com cesárea anterior. Em contrapartida, a menor prevalência foi observada entre mães que trabalhavam na agricultura, eram solteiras ou realizaram poucas consultas de pré-natal. Entre as características neonatais associadas à cesariana, destacam-se baixo peso ao nascer e Apgar no 1º e 5º minutos. Conclusão: a prevalência de cesárea excede as recomendações internacionais, sendo influenciada por fatores maternos, neonatais e pelo contexto pandêmico.

Palavras-chave: Cesárea. COVID-19. Saúde da Mulher. Prevalência.
PREVALENCIA DE CESÁREA Y FACTORES ASOCIADOS EN UN MUNICIPIO DE AMAZONIA BRASILEÑA
RESUMEN
Objetivo: analizar la prevalencia y los factores asociados a la realización de cesáreas en un municipio del interior de la Amazonia Occidental Brasileña. Método: se trata de un estudio transversal y retrospectivo, con datos secundarios de nacimientos en Cruzeiro do Sul, Acre/Brasil, en el período de 2018 a 2021, recolectados del Sistema de Información de Nacidos Vivos (SINASC). Se utilizó la regresión de Poisson para calcular razones de prevalencia brutas y ajustadas con sus respectivos intervalos de confianza. Se realizaron análisis estadísticos en el software Stata, versión 17.0, adoptando un nivel de significación de p <0,05. Resultados: se analizaron 11.770 nacimientos, de los cuales 49,96% ocurrieron por cesárea. La mayor prevalencia se registró en 2020 (56,24%), seguida de una reducción en 2021 (53,09%). La cesárea presentó mayor incidencia en madres mayores de 40 años, blancas, que trabajaron fuera y entre aquellas con cesárea anterior. En cambio, la menor prevalencia fue observada entre las madres que trabajaban en la agricultura, eran solteras o realizaban pocas consultas prenatales. Entre las características neonatales asociadas a la cesárea, se destacan bajo peso al nacer y Apgar en el 1º y 5º minutos. Conclusión: la prevalencia de cesárea excede las recomendaciones internacionales, siendo influenciada por factores maternos, neonatales y el contexto pandémico.
Palabras clave: Cesárea. COVID-19. Salud de la Mujer. Prevalencia.
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