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ABSTRACT
	Aims: To examine the association between reproductive factors and the histopathological type of cervical cancer, specifically comparing squamous cell carcinoma and adenocarcinoma.
Methodology: The study was carried out at Abdoel Wahab Sjahranie General Hospital using medical record data from January 2023 to December 2024, and is a retrospective observational study. Secondary data were obtained from medical records of cervical cancer patients who underwent biopsy during the study period. A total of 97 patients were included through simple random sampling. Histopathological findings were grouped into squamous cell carcinoma (including keratinizing and non-keratinizing subtypes) and adenocarcinoma. Reproductive factors analyzed included number of marriages, age at menarche, age at marriage, parity, and history of abortion and fetal death. Bivariate analysis was performed using the Mann–Whitney U test. Variables with a P < .25 were included in multivariate binary logistic regression analysis. Statistical significance was set at P < .05
Results: The mean age of patients was 49.00  10.00 years. Bivariate analysis showed that parity was significantly associated with histopathological type (mean 3.21  1.91; P = .005), while other reproductive factors were not. In multivariate analysis, parity remained the only independent predictor of histopathological type, with higher parity associated with a lower likelihood of adenocarcinoma compared with squamous cell carcinoma (OR = 0.68; 95% CI: 0.50–0.92; P = .01). Age at menarche and age at marriage were not independently associated with histopathological type. The regression model explained 14.5% of the variability in histopathological type.
Conclusion: Parity is the only reproductive factor independently associated with the histopathological type of cervical cancer. Higher parity is more strongly linked to squamous cell carcinoma, while adenocarcinoma is more frequently observed among women with lower parity. These findings may support risk stratification and more targeted counseling and screening strategies in clinical and public health settings.
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1. INTRODUCTION 
Cervical cancer remains a major global health concern and continues to rank among the most common malignancies affecting women, particularly in regions where screening programs and human papillomavirus (HPV) vaccination coverage are still limited (Mullapally et al., 2022). According to the World Health Organization (WHO) (2024), an estimated 660,000 new cervical cancer cases were identified in 2022, resulting in about 350,000 deaths worldwide. With a global age-standardized incidence rate (ASIR) of 13-14 per 100,000 women, cervical cancer persists as one of the leading causes of cancer-related mortality among women (Meng et al., 2025; Reza et al., 2024). The burden is disproportionately high in low- and middle-income countries, where socio-economic challenges and limited access to preventive services continue to impede effective disease control efforts.
In Indonesia, cervical cancer poses an even more urgent public health challenge. It is the second most common cancer among women, following breast cancer. National data indicate approximately 36,000 new cases and 21,000 deaths annually, corresponding to an incidence rate of 23.3 per 100,000 women, nearly twice the global average (WHO, 2025). This substantial burden reflects ongoing gaps in reproductive health education, early detection efforts, and equitable access to screening and treatment services.
Despite advancements in diagnostic technologies, HPV testing, and treatment modalities, cervical cancer remains a heterogeneous disease influenced by a combination of biological, behavioral, and reproductive factors (Fowler et al., 2023; Uke et al., 2024). Histopathological subtype, such as keratinizing and non-keratinizing squamous cell carcinoma, adenocarcinoma, and other variants serves as an essential prognostic indicator, shaping therapeutic decisions and overall clinical outcomes (Hasugian et al., 2020; Made et al., 2025). These subtypes may be influenced by upstream determinants, including variations in women's reproductive histories, yet this area remains insufficiently examined in many populations.
Reproductive factors such as age at menarche, age at marriage, age at first childbirth, parity, and history of abortion have been consistently associated with cervical cancer risk (Akwa et al., 2024; Rahayu et al., 2024; Terrinoni et al., 2025). These variables shape hormonal exposure, cervical epithelial vulnerability, and patterns of HPV infection or persistence throughout a woman’s reproductive lifespan. High parity, early sexual debut or marriage, and early childbirth are frequently linked with increased risk of cervical cancer, particularly squamous cell carcinoma, while adenocarcinoma is more commonly observed in women with lower parity or delayed childbearing (Tekalegn et al., 2022). Although these associations are well documented, only a limited number of studies have specifically explored how reproductive determinants may influence the distribution of histopathological subtypes.
Most existing research focuses on cervical cancer’s overall incidence, risk factors, or clinical outcomes, whereas comparative analyses examining reproductive influences across histopathological variants remain scarce. In Indonesia, studies addressing this topic are even more limited, with much of the available literature centered on prevalence patterns and stage distribution rather than reproductive predictors. Considering that each histopathological variant exhibits unique biological behavior, detection pathways, and treatment responses, understanding reproductive contributions may offer valuable insights for prevention, early detection, and clinical decision-making. Therefore, this study aims to investigate the associations between reproductive factors and the histopathological subtypes of cervical cancer, with the goal of identifying which reproductive characteristics most strongly influence tumor type.

2. methodology 
2.1 Design and Setting
This retrospective observational study used secondary data obtained from the medical records of cervical cancer patients treated at Abdoel Wahab Sjahranie General Hospital, Samarinda, Indonesia, between 2023 and 2024. The study population included all patients who underwent cervical biopsy during this period, comprising a total of 129 cases. The minimum sample size was determined using the Krejcie and Morgan formula, yielding a required sample of at least 97 subjects. Eligible patients were subsequently selected through simple random sampling to ensure equal representation.
Patients were included if they had histopathologically confirmed cervical cancer diagnosed during the study period and complete reproductive history data documented in their medical records. For analytical purposes, histopathological diagnoses were classified into two groups: squamous cell carcinoma, encompassing both non-keratinizing and keratinizing subtypes, and adenocarcinoma. Patients were excluded if biopsy results revealed non-malignant lesions or diagnoses other than cervical cancer, if duplicate biopsy records were identified (with only the earliest complete record retained), or if biopsy procedures were performed outside the study period or at other healthcare facilities.
The histopathological type of cervical cancer, categorized as squamous cell carcinoma or adenocarcinoma, served as the dependent variable. Independent variables consisted of reproductive factors, including number of marriages, age at menarche, age at marriage, parity, and history of abortion or fetal death. These variables were selected a priori based on previous literature identifying reproductive history as an important determinant of cervical carcinogenesis and potential differentiator between squamous cell carcinoma and adenocarcinoma. All reproductive variables were analyzed as continuous variables and are presented as means with standard deviations.
Missing data were handled using a complete-case analysis approach. Records with incomplete information for any of the key reproductive variables or histopathological diagnosis were excluded from the analysis. No data imputation procedures were performed.

2.2 Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics version 25.0. Data normality was assessed using the Kolmogorov–Smirnov test and demonstrated non-normal distributions (P < .05); therefore, non-parametric methods were applied. Associations between reproductive factors and histopathological groups were initially evaluated using the Mann–Whitney U test. To avoid excluding potentially important predictors at the multivariate stage, variables with a P < .25 in bivariate analysis were subsequently entered into multivariate binary logistic regression models to identify independent predictors of histopathological type. The strength of associations was expressed as odds ratios (ORs) with corresponding 95% confidence intervals (CIs), and statistical significance was defined as a P < .05.

3. results and discussion
Based on Table 1, the mean age of the patients was 49.00  10.00 years. The majority of patients were housewives, accounting for more than three-quarters of the study population (76.30%), while smaller proportions were employed as civil servants (12.40%) or private employees (11.30%).
Educational attainment was predominantly at the middle level, with over half of the patients having completed senior high school (53.60%). Patients with lower educational levels comprised nearly one-third of the cohort (30.90%), whereas those with higher education represented a smaller proportion (15.50%).
More than half of the patients resided in Samarinda (57.70%), while 42.30% came from areas outside the city. In terms of healthcare financing, almost all patients were covered by the National Health Insurance program (94.80%). Only a minority relied on out-of-pocket payment (4.10%) or reimbursement schemes (1.00%).

Table 1. Characteristics of Cervical Cancer Patients
	Characteristics
	Number
n = 97
	Percentage (%)
	Cumulative Percentage (%)

	Age (Years)
	49.00  10.00

	Occupation
	
	
	

	Housewife
	74
	76.30
	76.30

	Civil Servant
	12
	12.40
	88.70

	Private Employee
	11
	11.30
	100.00

	Education Level
	
	
	

	Low (no formal schooling, elementary school, or junior high school)
	30
	30.90
	30.90

	Middle (senior high school)
	52
	53.60
	84.50

	High (diploma, bachelor’s, or master’s degree)
	15
	15.50
	100.00

	Domicile
	
	
	

	Samarinda
	56
	57.70
	57.70

	Outside Samarinda
	41
	42.30
	100.00

	Payment Method
	
	
	

	National Health Insurance
	92
	94.80
	94.80

	Out of Pocket
	4
	4.10
	99.00

	Reimbursement
	1
	1.00
	100.00



The mean number of marriages among the patients was 1.36  0.66 and no significant difference was observed between the two histopathological groups (P = .59). Age at menarche had a mean of 12.97  1.60 years and was not significantly associated with histopathological type (P = .20).
The mean age at marriage was 19.80  4.52 years and the difference between histopathological groups was not statistically significant (P = .08). Parity had a mean value of 3.21  1.91 and was the only reproductive variable that differed significantly between squamous cell carcinoma and adenocarcinoma (P = .005). The mean number of abortions and fetal deaths was 0.65  0.85 and showed no significant association with histopathological type (P = .31) (Table 2).

Table 2. Comparison of Reproductive Factors by Histopathological Type of Cervical Cancer
	Variable
	Mean  SD
	P

	Number of Marriages
	1.36  0.66
	.59

	Age at Menarche
	12.97  1.60
	.20

	Age at Marriage
	19.80  4.52
	.08

	Parity
	3.21  1.91
	.005

	Number of Abortions and Fetal Deaths
	0.65  0.85
	.31



Reproductive variables that met the inclusion criterion in bivariate analysis (P < .25) were further examined using multivariate binary logistic regression. The model showed a Nagelkerke R² value of 0.145. Parity was identified as the only independent predictor of histopathological type, with higher parity associated with a lower probability of adenocarcinoma relative to squamous cell carcinoma (OR = 0.68; 95% CI: 0.50–0.92; P = .01). Age at menarche and age at marriage were not statistically significant in the multivariate model, with odds ratios of 1.20 (95% CI: 0.90–1.61; P = .22) and 1.02 (95% CI: 0.92–1.13; P = .70), respectively.

[bookmark: _GoBack]Table 3. Multivariate Binary Logistic Regression Analysis of Reproductive Factors Associated with Histopathological Type of Cervical Cancer
	Variable
	OR (Exp[B])
	95% CI
	P

	Parity
	0.68
	0.50 – 0.92
	.01

	Age at Menarche
	1.20
	0.90 – 1.61
	.22

	Age at Marriage
	1.02
	0.92 – 1.13
	.70


The present study found that parity was the only reproductive factor independently associated with the histopathological type of cervical cancer, with higher parity more frequently observed among patients with squamous cell carcinoma, whereas adenocarcinoma was more common among women with lower parity. This suggests a distinct reproductive influence on tumor differentiation and highlights the potential role of reproductive history in shaping the distribution of histopathological variants.
This finding is biologically plausible and consistent with previous evidence linking high parity to squamous carcinogenesis (Wulan et al., 2020). Repeated cervical dilation and microtrauma during vaginal delivery may promote chronic inflammation and epithelial remodeling in the transformation zone, thereby facilitating persistent high-risk HPV infection and favoring squamous differentiation (Félix et al., 2025; Raju et al., 2019). In contrast, adenocarcinoma arises from the glandular epithelium of the endocervix, which is less directly exposed to mechanical trauma during childbirth but may be more strongly influenced by hormonal factors and specific HPV genotypes, particularly HPV-18 (Savira et al., 2022).
Other reproductive variables, including age at menarche and age at marriage, were not independently associated with histopathological type in the multivariate analysis. Although these factors are often used as proxies for lifetime hormonal exposure and age at sexual debut, their influence may be more relevant to the initiation of cervical carcinogenesis rather than to tumor differentiation once malignancy has developed. Similarly, the number of marriages and history of abortion or fetal death did not demonstrate significant associations. This lack of association may partly reflect limited variability in these variables within the study population, as well as the indirect nature of their biological effects, which are likely mediated through behavioral patterns, immune response, or HPV persistence factors that could not be assessed in the present study (Coursey et al., 2021; Yo & Nuryanto, 2024).
The regression model explained only a modest proportion of the variability in histopathological type, as indicated by the Nagelkerke R² value of 0.145. This underscores the multifactorial nature of cervical carcinogenesis and suggests that reproductive history represents only one component among many determinants, including HPV genotype, host immune status, hormonal contraceptive use, screening behavior, and access to healthcare, which were not captured in this retrospective dataset.
Several methodological considerations should also be acknowledged. The retrospective design relied on the accuracy and completeness of medical record data, which may have introduced misclassification of reproductive variables. In addition, histopathological findings were dichotomized into squamous cell carcinoma and adenocarcinoma to facilitate statistical analysis, a necessary approach that may have obscured biological differences among specific squamous subtypes. The relatively smaller number of adenocarcinoma cases may have further limited statistical power to detect associations with less influential reproductive factors.

4. Conclusion
Parity was the only reproductive factor independently associated with the histopathological type of cervical cancer in this study. Higher parity was more commonly associated with squamous cell carcinoma, whereas adenocarcinoma occurred more frequently among women with lower parity. Other reproductive factors, including age at menarche, age at marriage, number of marriages, and history of abortion or fetal death, showed no significant association with histopathological type. These findings highlight the need for prevention and screening strategies that consider reproductive profiles and have important clinical and public health implications by informing risk stratification, targeted counseling, and prioritization of screening, particularly in resource-limited settings.
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