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Abstract 

Introduction 

Cesarean section(CS) is the surgical delivery of a baby through an incision made in the mother's 

abdomen and uterus. CS trends continue to increase worldwide, and Armenia is no exception. 

While medically indicated CS can save lives, existing research suggests that it is associated with 

adverse health outcomes in future pregnancies.  

Objective 

The study aims to assess the association between C-section history and adverse pregnancy 

outcomes, such as preeclampsia and eclampsia, premature rupture of membranes (PROM),  

placenta accreta spectrum (PAS), placenta previa, preterm birth, uterine rupture and stillbirth 

Methods  

A retrospective chart review study was conducted in the largest maternity hospital in Yerevan,  

Armenia. Cases (pregnancies with adverse health outcomes, n =196) were matched with controls 

(pregnancies without adverse health outcomes, n = 196) based on the age within 5 years and 

parity. The STATA statistical package was used to summarize the descriptive statistics and to 

run logistic regression to assess associations between CS history and selected adverse pregnancy 

outcomes. 

Results 

CS history is significantly associated (P-value < 0.0001, OR= 5.17, CI 95%: 3.27-8.18) 

with adverse pregnancy outcomes (preeclampsia and eclampsia, PROM, PAS, placenta previa, 

preterm birth, and stillbirth). There is also a significant association between CS history and birth 



 VI 

before 37 gestational weeks  (P-value<0.0001) and neonatal birth weight <2500g  (P-

value<0.0131). No statistically significant association between CS history and postpartum 

hemorrhage, gestational diabetes, and Apgar score <6 was found. Additionally, there is a 

significant association between the number of previous CS and adverse pregnancy outcomes (P-

value <0.001). Women with three prior CS have a sharp increase in the odds ratio for adverse 

pregnancy outcomes compared to women with no CS history, suggesting a potential threshold 

effect. Some indications for primary CS did not appear to be medically justified, raising concern 

about the potential overuse of cesarean deliveries. 

Conclusion  

This study confirms that CS history significantly raises risk for adverse pregnancy outcomes.  

Recommendations include adhering to standardized clinical guidelines for decision-making 

about primary CS and offering the option of a trial of labor after the cesarean section where 

appropriate.  
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1. Introduction 

1.1 Definition  

“Cesarean section(CS), C-section, or Cesarean birth is the surgical delivery of a baby through a 

cut (incision) made in the mother's abdomen and uterus” (Johns Hopkins Medicine, 2023). 

1.1 Global and National Trends in Cesarean Section Use 

CS is considered to be the most frequently performed operation all around the world 

(Ghukasyan, 2023). Trends of  CS continue to increase worldwide, with recent (2016) reported 

data of almost 25% in Western Europe, 32% in North America, and 41% in South America 

(Keag, 2018). In particular, in Armenia, studies have shown increased trends of CS, starting from 

7.2% in 2000 and going up to 31.0% in 2017 (Ghukasyan, 2023). Erebuni Maternity Hospital, 

being the largest tertiary maternity hospital in Armenia, reports 46.2% rate of CS in 2022 

(Ghukasyan, 2025).  

1.2 Health Risks Associated with Prior Cesarean Section 

Nevertheless, WHO states that when CS rates are higher than 10% they do not reduce maternal 

or neonatal mortality and additionally can be a cause of serious complications (WHO, 2015). 

While medically indicated CS can save lives, this intervention can also cause adverse health 

outcomes for the women, their future pregnancies and the fetus (Sandall, 2018). Studies suggest 

that mothers who had prior CS are at higher risk of experiencing maternal and neonatal 

morbidities in future pregnancies, regardless of whether they undergo a trial of labor (TOL) or 

repeated C-sections in the future(Galyean, Lagrew, Bush, & Kurtzman, 2009). These include 

preeclampsia and eclampsia, premature rupture of membranes (PROM), placenta accreta 

spectrum (PAS), placenta previa, preterm birth, uterine rupture,  and stillbirth.  
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Preeclampsia and Eclampsia are “pregnancy-related high blood pressure disorders” (NIH, 

2017),l.  A meta-analysis reported a 28% increased risk of preeclampsia among women with a 

CS history (Jenabi, Khazaei, & Aghababaei, 2023). Premature rupture of membranes (PROM) is 

a “patient who is beyond 37 weeks' gestation and has presented with rupture of membranes prior 

to the onset of labor” (Jazayeri, 2023).Another meta-analysis showed an increased association 

between PROM and the history of C-sections (Lin et al., 2024). A case-control study in a public 

hospital in Mekelle City, Tigray, also found a significant association between PROM and C-

section history(Assefa et al., 2018). Placenta accreta spectrum(PAS) is the “range of pathologic 

adherence of the placenta, including placenta increta, placenta percreta, and placenta accreta” 

(“Placenta Accreta Spectrum,” 2018b). Many studies, including a study conducted in Iran by 

Qom University of Medical Science, suggests that C-section history is a significant risk factor 

for placenta accreta spectrum (PAS) (Alavi, Arjmandnia, Meysam Feizollahjani, Noori, & 

Yousefi, 2024). Placenta previa is described as “complete or partial covering of the internal os of 

the cervix with the placenta”(Anderson-Bagga & Sze, 2023). Literature suggests that CS history 

increases the risk for placenta previa by 37.5% (Matalliotakis et al., 2017).  Preterm birth is 

defined as “babies born alive before 37 weeks of pregnancy” (World Health Organization, 2023). 

A cohort study that included over 30000 women, found that previous CS increases risk for  

preterm birth 3 times in a second pregnancy (Woolner, Raja, Bhattacharya, & Black, 2024). 

Uterine rupture is “a complete division of all three layers of the uterus” (Togioka & Tonismae, 

2023). In the vast majority of cases, uterine rupture happens among those who have a uterine 

scar (Nahum, 2024). One previous CS scar increases the rate of uterine rupture from 0.012% to 

0.5%, and two previous CS scars can increase the rate to 2% (Nahum, 2024).  Stillbirth is 

defined as  “ the death of a fetus at or after the 20th week of pregnancy” (“Eunice Kennedy 
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Shriver National Institute of Child Health and Human Development - NICHD,” n.d.). A meta-

analysis performed in Ireland showed that previous CS may result in a 23% increased risk for 

stillbirth (O’Neill et al., 2013). A study published in 2018 states that prior CS increases risks for 

stillbirth, preterm birth, uterine rupture, and abnormal placentation (Sandall, 2018).  In addition, 

the same study suggests that women with prior vaginal delivery (VD) are at much lower risk of 

experiencing complications in upcoming pregnancies(Galyean, Lagrew, Bush, & Kurtzman, 

2009). A prospective cohort study conducted in Nigeria found a significant association between 

CS history and increased risk for  preeclampsia, placenta previa, postpartum hemorrhage (PPH),  

and APGAR score <6  (Iyoke, Ugwu, Ezugwu, Lawani, & Onah, 2014). They found that women 

with prior CS have 2-7 times higher risk for pregnancy complications than women without prior 

CS. (Iyoke, Ugwu, Ezugwu, Lawani, & Onah, 2014). A multicountry survey conducted by WHO 

analysed data of over 173,000 multiparous women and found a significant association between 

previous CS and various adverse pregnancy outcomes, including uterine rupture, preterm birth,  

and placenta previa (Kietpeerakool et al., 2019). 

1.3 Rationale for the study in Armenian Context  

Being one of the most performed surgeries all around the world (Ghukasyan, 2023), C- sections 

may raise the risk of unwanted health outcomes for subsequent pregnancies. A study conducted 

at the Erebuni Medical Center found that only 14% of all C-sections are performed with absolute 

medical indications (Ghukasyan, 2023). As trends of C-sections continue to rise in Armenia 

(Ghukasyan, 2023) and taking into account all of the evidence from the literature regarding the 

risk for adverse pregnancy outcomes, exploring how C-section history may affect pregnancy 

outcomes in the local context and provide data for possible policy decision-making is essential. 

The study aims to compare women in Armenia with adverse pregnancy outcomes to women in 
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Armenia without adverse pregnancy outcomes in order to find possible association with CS 

history. 

1.4 Study Hypothesis and Objectives  

Study hypothesis 

Women with adverse pregnancy outcomes are more likely to have CS history compared to 

women without adverse pregnancy outcomes in the largest maternity service in Armenia. 

Primary Objective   

The study aims to assess the association between  C-section history and adverse pregnancy 

outcomes (preeclampsia and eclampsia, PROM, PAS, placenta previa, preterm birth, uterine 

rupture and stillbirth) in a subsequent pregnancy.  

Secondary Objectives  

1. To assess if the increasing number of prior CS is associated with the increased risk of 

adverse pregnancy outcomes (dose-response/threshold effect).  

2.  To record and evaluate the indications for primary CS to detect possible non-indicated 

justifications for cesarean delivery.  

2. Methods  

2.1 Study design  

a case-control study, comparing pregnancies with adverse outcomes(cases) and pregnancies 

without adverse outcomes (controls) to find out whether adverse pregnancy outcomes are 

associated with C-section history.  
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2.2 Study Population  

The study will include women who have undergone C-section delivery at Erebuni Maternity 

Hospital.  

Inclusion Criteria  

Multiparas with complete medical records, who delivered at Erebuni Maternity Hospital at 

greater than or equal to 20 gestational weeks. 

Exclusion Criteria 

Pregnancies with multiple gestations, women with underlying conditions that could affect 

pregnancy outcomes, including pre-existing diabetes, chronic hypertension, thyroid disorders, 

obesity, autoimmune diseases, and fetal anomalies 

Cases: Women who experienced any of the mentioned adverse pregnancy outcomes during their 

current pregnancy, including preeclampsia and eclampsia, PROM, PAS, placenta previa, preterm 

birth, uterine rupture and stillbirth.    

Controls: Women who did not experience any of the mentioned adverse pregnancy outcomes in 

the current pregnancy. 

Other than criteria for choosing cases and controls, information about estimated blood 

loss(EBL),  postpartum hemorrhage (PPH), gestational diabetes melitus(GDM), presence of low 

birth weight and Apgar score < 6 among newborns was collected based on associations found in 

previous studies between these complications and C-section history (Iyoke, Ugwu, Ezugwu, 

Lawani, & Onah, 2014; Owusua, Liu, & Huang, 2023)). EBL is “ a visual estimated 

measurement of intrapartum blood loss recorded by the physician after delivery” (Ayala, Vikas 
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Nookala, Fogel, & Fatehi, 2023). PPH is defined as “a cumulative blood loss of 1000 mL or 

more of blood loss associated with signs or symptoms of hypovolemia during any mode of 

delivery” (Wormer, Jamil, & Bryant, 2023). 

Gestational diabetes mellitus (GDM) is defined as “Hyperglycaemia first detected at any time 

during pregnancy” (WHO, 2013).  Low birth weight is ‘weight at birth of < 2500 grams” (World 

Health Organization, 2025). Apgar score is “A standardized assessment of a neonate's status 

immediately after birth and the response to resuscitation efforts and remains the gold standard for 

evaluating neonates.” (Simon, Hashmi, & Bragg, 2024).   

For this study, CS history is defined as having at least one cesarean delivery before the current 

pregnancy.  

2.3 Sampling method 

The study is based on a retrospective chart review. The cases and controls were identified from 

the electronic medical registry of Erebuni Maternity Hospital, which keeps records of all the 

individuals who have delivered by C-section in the facility. 

Case Selection: Cases were extracted based on medical diagnoses of selected adverse pregnancy 

outcomes in the registry. Only women meeting the inclusion criteria were considered for the 

study. 

Control Selection: Controls were selected from the same registry of women who were delivered 

by C-section and did not have any of the selected adverse pregnancy outcomes. Controls were 

matched to the cases by age within 5 years and parity. 

2.4 Sample size calculation  

n= [(Z₁₋⍺⁄₂ + Z₁₋ᵦ)² × (p₁(1 − p₁) + p₂(1 − p₂))] / (p₁ − p₂)² 
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Where 𝛼 =0.05 and 1 − 𝛽 = 80%, p1 is the proportion of the adverse pregnancy outcomes in the 

group with C-section history, whereas p2 is the proportion of adverse pregnancy outcomes in the 

group with no C-section history. Having for reference the finding from a  study in Nigeria, which 

estimated a 2-7 higher risk for adverse pregnancy outcomes in the group with prior CS (Iyoke, 

Ugwu, Ezugwu, Lawani, & Onah, 2014) and making sure the study has enough power to detect a 

true difference, the more conservative approach was used to calculate the sample size.  

The baseline risk of having adverse pregnancy outcomes for women with no CS history was 

assumed to be 10% (p2=0.1) and the risk for women with CS history was assumed to be 2 times 

more, 20% (p1=0.2). Plugging the numbers into the formula resulted in 392 participants, with 

196 participants per group.  

Data collection: Subjects were identified based on electronic chart review, from March 1 and 

back, until the required sample size was reached. Relevant information about the patients was 

collected directly to Excel sheets (Appendix1).  

2.5 Variables 

The primary dependant(outcome) variable recorded for this study is adverse pregnancy 

outcomes, including preeclampsia and eclampsia, premature rupture of membranes (PROM),  

placenta accreta spectrum (PAS), placenta previa, preterm birth, uterine rupture and stillbirth, 

recorded as binary (yes/no). 

The primary independent variable is CS history, recorded as binary(yes/no). Secondary 

dependent variables are GDM, PPH, birth before 37 gestational weeks, 

birth weight <2500g, and Apgar score <6, recorded as binary (yes/no) variables.  
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Additional variables for descriptive statistics include maternal age (continuous), parity 

(numeric), gravidity (numeric), gestational age at delivery in days (continuous), number of 

previous C-sections (ordinal, treated as categorical), reason for primary CS (categorical, stored 

as string), type of adverse pregnancy outcome (categorical), EBL in milliliters (continuous).  

2.6. Ethical Considerations 

Institutional Review Board (IRB) form was submitted to AUA for approval. As a chart review 

study, there was no direct contact with the study subjects. The data was collected to Excel sheets 

by the student researcher without any personal identifier information. Subjects were assigned 

with subsequent numeric IDs, which ensured confidentiality. All data was kept in a password-

protected computer and was accessible only to the student researcher. The data was permanently 

deleted after the study completion, following the IRB guidelines.  

2.7 Analysis 

Statistical analysis was performed using STATA software. Means and standard deviations were 

calculated for continuous variables and presented as x̄ ± s. Categorical variables were described 

using frequencies and percentages. Cases and controls were matched based on the age within 5 

years and parity. A binary logistic regression model has been used to examine the statistical 

association between the C-section history and adverse pregnancy outcomes.  

Additionally, binary logistic regression was used to assess the statistical associations between CS 

history and gestational diabetes, postpartum hemorrhage,birth before 37 weeks, low birth weight  

<2500g , and Apgar score <6.  The level of significance was set to 0.05. The odds ratio (OR) and 

confidence intervals (CI) of 95% were reported to show the strength of calculated risks. The 

variable for number of previous CS, although is ordinal in nature, was treated as categorical and 
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turned into a dummy variable for the regression model. The reason behind this was to explore 

non-linear risks associated with the increasing number of previous CS.  

3.Results 

Cases (women with adverse pregnancy outcomes, n= 196) were matched with controls ( women 

without adverse pregnancy outcomes, n=196) based on the age within 5 years and the parity. The 

mean age of women with adverse pregnancy outcomes was 33.2 ±4.8, compared to the women 

without adverse pregnancy outcomes, which was 32.8±4.9.No nulliparous women were included 

in the study, and all the women had a gravidity between 2-8, with the average number of parity 

being 2.5±0.7 for both groups. 75% of women with adverse pregnancy outcomes had a C-section 

history, whereas only 36.73% of women without adverse pregnancy outcomes had a C-section 

history. The mean number of previous C-sections was 1.1±0.9 for the group with adverse 

pregnancy outcomes, while for the group without adverse pregnancy outcomes, it was 0.5±0.8. 

Among women with adverse pregnancy outcomes, the most common reasons for primary C-

section were Breech (18.87%), Preeclampsia/eclampsia (18.87%), Placenta previa (15.09%), and 

Failure to progress (15.09%). For the group without adverse pregnancy outcomes, the most 

common reasons were Breech (24.26%), Fetal distress (19.85%), Placental abruption (11.03%), 

and LASIK (9.56%).  This information is summarized in Table1.  

Among the group with adverse pregnancy outcomes, 28.57% of women were diagnosed with 

preeclampsia or eclampsia,  28.06% experienced PROM, 23.47% had a preterm birth, 11.73% 

had placenta previa , 4.08% experienced stillbirth and another 4.08% were diagnosed with PAS. 

No cases with uterine rupture were identified. The mean gestational age of the group with 

adverse pregnancy outcomes was 249.3±23.3 days, while for the group without adverse 

pregnancy outcomes it was 264.5±11.1 days. While 92.35% of pregnancies without adverse 
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outcomes were term pregnancies (≥ 37 weeks), only 49.49% of pregnancies with adverse 

outcomes reached term. Only 8.16% of women with adverse pregnancy outcomes and 2.55% of 

women without adverse pregnancy outcomes were diagnosed with GDM. Very few cases of PPH 

have been identified among the sample. 1.02% of women with adverse pregnancy outcomes 

were diagnosed with PPH, while there were no cases of PPH in the group without adverse 

pregnancy outcomes. The mean number of estimated blood loss (EBL)  was 659.7±100.7ml  

among women with adverse pregnancy outcomes and 637.0±50.6ml among women without 

adverse pregnancy outcomes.  19.90% of women with adverse pregnancy outcomes delivered 

newborns with a birth weight < 2500 and 13.78% of newborns with an Apgar score < 6, while 

only 1.53% of women without adverse pregnancy outcomes delivered newborns with a birth 

weight <2500 and 0.51% of newborns with Apgar score < 6. Logistic regression proved a 

statistically significant association between CS history and adverse pregnancy outcomes (P-value 

< 0.0001, OR= 5.17, CI 95%: 3.27-8.18). Additionally, gestational age(P-value < 0.0001), birth 

before 37 weeks of gestation (P<0.0001, OR=2.97,  CI 95%: 1.80-4.96), and birth weight < 2500 

(P<0.0131,OR = 2.43, CI 95%: 1.14 -5.52) were significantly associated with CS history. 

Nevertheless, no statistically significant association was found between GDM (P< 

0.0541,OR=2.65, CI 95%: 0.90- 9.41), PPH (P<0.2086), and Apgar Score < 6 (P<0.1858, 

OR=1.73, CI 95%:  0.72-4.46) and CS history. Relevant information can be found in Table 2.  

Among everyone who had C-section history, 134 (61.19%) had one previous C section, 

66(30.14%) had 2 and 16(8.68%) had 3 previous C-sections.  

Rate of adverse pregnancy outcomes based on the number of previous C-sections is 28.90% 

among those with no CS history, 65.67% and 63.64%  among those with1 and 2 previous CS and 

84.21% among women who have had 3 previous C-sections. Logistic regression showed 
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statistically significant (P-value < 0.001) association between adverse pregnancy outcomes and 

number of previous CS. Compared to women with no previous CS(reference), odds ratios were  

4.71 (95% CI: 2.90–7.64), 4.31 (95% CI: 2.36–7.84) and 13.12(95% CI: 3.66–47.01),  

respectively for 1, 2 and 3 previous C-sections. These findings are summarized in Table 3.  

4.Discussion 

4.1 Main findings 

This matched case-control study aimed to find an association between selected adverse 

pregnancy outcomes (preeclampsia and eclampsia, PROM, PAS, placenta previa, preterm birth, 

uterine rupture and stillbirth) and CS history among women who delivered by C-section in the 

largest maternity hospital in Yerevan, Armenia. The findings suggest a significant association (P-

value <0.0001) between CS history and selected adverse pregnancy outcomes. In fact, the odds 

of having CS history is  5.17 (OR = 5.17, 95% CI: 3.27 - 8.18) times higher among those who 

experienced adverse pregnancy outcomes in the current pregnancy compared to those who didn’t 

experience adverse pregnancy outcomes. This supports existing evidence from a Nigerian study 

which estimated that women with CS history have 2-7 times higher risk of having  adverse 

pregnancy outcomes (Iyoke, Ugwu, Ezugwu, Lawani, & Onah, 2014). Among adverse 

pregnancy outcomes, the most commonly diagnosed conditions were preeclampsia and 

eclampsia (28.57%), PROM(28.06%) and preterm birth (23.47%); fewer cases of placenta 

previa, PAS, and stillbirth were reported. Notably, no reports about uterine rupture were 

identified.  
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4.2 Additional and Secondary Findings   

More than half pregnancies with adverse pregnancy outcomes didn’t reach term (37 gestational 

weeks), with the mean gestational age of delivery being 249.3 ± 23.3 days -  much lower than in 

the group without adverse pregnancy outcomes where the mean age of delivery is 264.5 ± 11.1 

days. 

Several more outcomes such as birth before 37 weeks (OR = 2.97, CI: 1.80 - 4.96), and neonatal 

low birthweight  (<2500g) (OR = 2.43, CI: 1.14 - 5.52) were found to be significantly associated 

with CS history . This finding aligns with  the study conducted in China,  which found that CS 

history negatively affects neonatal birth weight by increasing the incidence of preterm birth. (Qin 

et al., 2019). 

On the other hand the finding that CS history is not a significant  (P< 0.0541,OR=2.65,CI: 0.90- 

9.41) risk factor for gestational diabetes melitus(GDM)  is not consistent with Chinese 

retrospective cohort study, which found significant and 1.43 times higher risk of GDM among 

those with CS history compared to those without CS history (Owusua, Liu, & Huang, 2023).  

This may be due to a fewer number of GDM cases in the sample, which limits statistical power 

to find a true association.  Similarly, no statistically meaningful difference was established 

between PPH and CS history (P<0.2086), which raises a discrepancy with the findings of 

Nigerian prospective cohort study (Iyoke, Ugwu, Ezugwu, Lawani, & Onah, 2014). A source 

suggests that the incidence of PPH varies from 3 to 8% (Liu et al., 2021), and there were only 2 

cases of PPH reported in the sample. This may suggest underreporting of PPH cases, possibly 

due to using estimated blood loss (EBL), instead of more objective quantitative blood loss (QBL) 

technique  (Ladella, Nguyen, O’Byrne, & Cortez, 2018). For this study CS history was not a 

significant predictor of  Apgar score <6  (P<0.1858, OR=1.73, CI :  0.72- 4.46). This finding is 
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not consistent with Nigerian cohort study, possibly due to different neonatal care practices, as 

well as fewer number of newborns born with Apgar score <6, which could have  limited the 

power to detect a true statistical difference. 

Statistical analysis also found that adverse pregnancy outcomes are significantly associated with 

the number of previous C-sections (P-value < 0.001). Interestingly, we observed that women 

with one (65.67%)  or two (63.64.%) previous CS have very similar rate of adverse pregnancy 

outcomes. The rate of adverse pregnancy outcomes sharply increased among women who have 

had 3 (84.21%) previous CS. Logistic regression showed a similar trend with odds ratios (OR) of 

one and two previous CS being 4.71(95% CI: 2.90 - 7.64) and 4.31(95% CI: 2.36 - 7.84) 

respectively, compared to women that do not have a CS history(reference). Once again, there is a 

sharp increase in OR to 13.12(95% CI: 3.66–47.01) among women with three previous CS, 

compared to women without a CS history(reference). The wide CI for three prior CS is due to a 

fewer number of women with three prior CS in the sample.  

Nevertheless, these findings suggest a threshold effect and highlights the cumulative risks that 

may be associated with repeat C-sections, which is commonly preferred over vaginal birth after 

cesarean section (VBAC) in Armenia.  

Finally, the proven risk associated with CS history makes it crucial to thoroughly evaluate the 

indications for primary CS. While some of the indications among our study population, such as 

breech presentation, placenta previa, and failure to progress are listed in standard clinical 

guidelines  (National Institute for Health and Care Excellence , 2021) Others like LASIK 

(Ophthalmologic Center, 2020), lower respiratory tract infection (LRTI)  and long 

interpregnancy interval are not considered standard indications for cesarean delivery. The fact 

that these are listed as indications for CS in the medical records, once again raises concern for 
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potential overuse of cesarean birth by performing non medically necessary cesarean sections. 

Moreover, this finding further highlights the need for adherence to standardized, evidence-based 

guidelines for decision-making about primary C-section to avoid risk associated with subsequent 

pregnancies. 

4.3 Limitations 

As a chart review study, our findings are reliant on the accuracy and quality of existing medical 

records. Since cses and controls were matched only on age and parity, there is possibility of  

residual confounding. Some complications, like PPH, were underreported due to using EBL 

rather than a less biased QBL technique, which would result in misclassification and reduced 

incidence rates. Our sample size could be too little to detect a statistically significant association 

between CS history and certain complications like gestational diabetes or low Apgar score(<6). 

The study included only only one maternity hospital in Armenia, potentially limiting the 

generalizability of results. Lastly, the indications for primary C-sections were not recorded in a 

standardized way and, in some cases, were not documented at all. This may have resulted in 

misclassification and made it difficult to evaluate the appropriateness of the indications for 

primary CS. 

5. Conclusion 

In conclusion, the study demonstrates that CS history is significantly associated with selected 

adverse pregnancy outcomes, including preeclampsia and eclampsia, PROM, preterm birth, 

placenta previa, PAS, and low birth weight at the largest maternity hospital in Armenia. The 

estimated odds to have  
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CS history for women with adverse pregnancy outcomes is over 5 times higher compared to 

women without adverse pregnancy outcomes. Moreover, with the rising number of previous CS 

(especially among women with three prior CS), there is a sharp increase in the odds of having 

adverse pregnancy outcomes compared to women without previous CS, assuming a potential 

threshold effect. Additionally, we demonstrated that CS history is a significant risk factor for 

delivery before 37 gestational weeks and low birth weight (<2500g).  

While some indications for performing primary CS were consistent with standard clinical 

guidelines, others, like LASIK, lower respiratory tract infection, and long interpregnancy 

interval,  may not have been medically justified. These findings bring attention to the potential 

overuse of unnecessary C-sections and highlight the importance of adhering to evidence-based, 

standardized guidelines to avoid excessive risk.  

5.1 Recommendations 

The study's findings contribute to critical clinical recommendations that will allow to improve 

maternal and neonatal outcomes. 

1. To develop and reinforce strict evidence-based guidelines for decision-making about the 

primary cesarean section. Having guidelines may lead to a reduction in cesarean 

deliveries without absolute medical indications and to avoid unnecessary risk in both 

current and future pregnancies. 

2. To encourage women with a CS history to consider a trial of labor (TOL)  after a 

cesarean section. 

3. To inform women during antenatal counseling about the long-term risks of cesarean 

section for future pregnancies.  
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5.2 Future directions 

To reduce the risk associated with CS history and decrease the incidence of repeat CS, it is 

essential to disseminate the findings of this study to policymakers, healthcare administrators, and 

clinical stakeholders in Armenia during stakeholder workshops or policy forums. These efforts 

can raise awareness about the risks associated with CS history and lead to system-level changes 

that will enhance better decision-making and reduce medically non-justified cesarean deliveries. 

In addition, we recommend exploring the barriers to offering an attempt at VBAC practice in 

Armenia to safely and effectively implement a new policy that may reduce future risks to 

mothers and babies.   
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Tables  

Table 1. Maternal Characteristics and Indications for Primary C-Section Among Cases 

and Controls 

 

Characteristics Cases 

N=196(100%) 

Controls 

N=196(100%) 

Age 33.2 ±4.8 32.8±4.9 

Parity 

2 

3 

4 

2.5±0.7 

109 

69 

18 

2.5±0.7 

109 

69 

18 

Gravidity 2-8 2-8 

C- section history 

Yes 

No 

 

147 (75.00%) 

49 (25.00%) 

 

72 (36.73%) 

124 (63.27%) 

Number of previous C-sections 

0 

1 

2 

3 

1.1±0.9 

50 (25.51%) 

88 (44.90%) 

42 (21.43%) 

16 (  8.16%) 

 

0.5±0.8 

123 (62.76%) 

46 (23.47%) 

24 (12.24%) 

3 (  1.53%) 

 

Reason for Primary C-section 

Breech 

Cystadenoma 

FGR 

Failure to progress 

Fetal distress 

Herniated disk 

LASIK* 

LGA* 

LRTI* 

Long interpregnancy interval 

Oligohydramnios 

Placenta Previa 

Placental Abruption 

Preeclampsia/eclampsia 

Preterm Birth  

Retinal dystrophy 

Symphisitis 

Vaginoplasty 

 

10 (18.87%) 

0 

2 (  3.77%) 

8 (15.09%) 

7 (12.21%) 

0 

0 

1 (  1.89%) 

2 (  3.77%) 

0 

0 

8 (15.09%) 

4 (  7.55%) 

10 (18.87%) 

1 (  1.89%) 

0 

0 

0 

 

33 (24.26%) 

1 (  0.74%) 

13 (  9.56%) 

4  ( 2.94%) 

27 (19.85%) 

1 (  0.74%) 

13 (  9.56%) 

11 (  8.09%) 

6 (  4.41%) 

1 (  0.74%) 

1 (  0.74%) 

1 (  0.74%) 

15 (11.03%) 

1 (  0.74%) 

0 

1 (  0.74%) 

3 (  2.21%) 

4 (  2.94%) 

 

*LASIK - Laser assisted in situ keratomileusis, LGA - large for gestational age, LRTI - lower 

respiratory tract infection 
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Table 2. Comparison of Maternal and Neonatal Outcomes Between Cases and Controls  

 

 Cases  

N=196 (100%) 

Controls  

N=196 (100%)  

 P-value 

(OR; 95% CI)  

C-section 

Yes 

No 

 

 

 

147 (75.00%) 

49 (25.00%) 

  

72 (36.73%) 

124 (63.27%) 

< 0.0001* 

OR= 5.17,  

CI 95%: 3.27-8.18 

Adverse pregnancy 

outcomes 

Stillbirth 

PAS 

Placenta previa 

Preeclampsia/eclampsia 

Premature rupture of 

membranes 

Preterm birth 

 

 

8 (  4.08%) 

8 (  4.08%) 

23 (11.73%) 

56 (28.57%) 

55 (28.06%) 

 

46 (23.47%) 

No adverse 

pregnancy outcomes 

  

Gestational age (in days) 

≥ 37 weeks (%) 

 

<37 weeks (%) 

 

 

 

249.3±23.3 

97 (49.49%) 

 

99 (50.51%) 

264.5±11.1 

181 (92.35%) 

 

15 (  7.65%) 

<0.0001* 

 

 

<0.0001* 

OR=2.97 

CI 95%: 1.80-4.96  

 

GDM 

Yes 

No 

 

16 (  8.16%) 

180 (91.84%) 

  

5 (  2.55%) 

191 (97.45%) 

< 0.0541 

OR=2.65 

CI 95%:  0.90- 9.41 

PPH 

Yes 

No 

 

2 (  1.02%) 

194 (98.98%) 

  

0 (0.00%) 

196 (100.00%) 

<0.2086 

EBL  659.7±100.7 637.0±50.6   

Birth weight< 2500 

Yes 

No 

 

39 (19.90%) 

157 (80.10%) 

  

3 (  1.53%) 

193 (98.47%) 

<0.0131* 

OR=2.43 

CI 95%: 1.14 -5.52 

Apgar Score < 6  

Yes 

No 

 

27 (13.78%) 

169 (86.22%) 

  

1 (  0.51%) 

195 (99.49%) 

<0.1858 

 OR=1.73,  

CI 95%: 0.72- 4.46 
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Table 3. Threshold Effect Between Number of Previous C-sections and Adverse Pregnancy 

Outcomes 

 

  

Number of 

Previous C-

sections (n)  

Adverse 

pregnancy 

outcomes(n)  

 Total (n) Adverse 

pregnancy 

outcomes 

(%) 

 Odds Ratio  P-value 

0 (ref)  50  173 28.90 1 - 

1  88  134  65.67  4.71 <0.001* 

2  42  66  63.64 4.31 <0.001* 

3  16  19  84.21 13.12 <0.001* 
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Appendix 1: Template for Excel sheet used for data extraction in the study 

 “Assessing the Impact of Cesarean Section History on Pregnancy Outcomes in Armenia’s 

Largest Maternity Hospital: A Case-Control Study” 

 

Patient ID                   

Case/Control 

status 

                  

Matched ID                   

Age at delivery 

(in full years)  

                  

Parity                   

Gravidity                   

CS history 

(Yes/No) 

                  

Number of 

previous CS 

                  

Reason for 

primary CS 

                  

Gestational age 

(days) 
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Adverse 

pregnancy 

outcome 

(Yes/No) 

                  

Adverse 

pregnancy 

outcome 

(Diagnosis)  

         

GDM 

(Yes/No)  

         

EBL (millilitres           
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PPH 

(Yes/No) 

         

Birthweight  

< 2500 g 

(Yes/No) 

         

Apgar Score <6 

 (Yes/No) 

         

 

 

 

 


