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ABSTRACT 
Uterine leiomyoma is the most common benign gynecological tumor and is influenced by 

various individual, environmental, and inflammatory factors. Residential environmental 

characteristics and the Platelet-to-Lymphocyte Ratio (PLR) have been proposed as potential 

factors associated with leiomyoma occurrence. This study aimed to analyze the association 

between residential factors and PLR with the occurrence of uterine leiomyoma. This study used 

an observational analytic design with a case-control approach. The study included 256 

histopathological medical records from 2020-2023, consisting of 185 patients with uterine 

leiomyoma as the case group and 71 patients with adenomyosis as the control group. 

Residential characteristics were classified into urban and rural areas based on the Central 

Bureau of Statistics (BPS) classification. PLR was calculated by dividing the absolute platelet 

count by the absolute lymphocyte count, with a cut-off value of 216.86 based on the 75th 

percentile. Bivariate analysis was performed using the Chi-Square test or Fisher’s Exact Test. 

Ethical clearance from the Health Research Ethics Committee of PKU Muhammadiyah 

Hospital, Surakarta, under number 08/KEPK/RS.PKU/IX/2025. Most respondents in both 

groups lived in urban areas, accounting for 93.51% of the leiomyoma group and 91.55% of the 

adenomyosis group. No significant association was found between residential area and uterine 

leiomyoma occurrence (p=0.590). Similarly, PLR was not significantly associated with uterine 

leiomyoma occurrence (p=0.878). Residential factors and PLR were not significantly 

associated with the occurrence of uterine leiomyoma in this study. 
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INTRODUCTION 

Uterine leiomyoma is the most common benign gynecological tumor and has a substantial impact on 

women’s quality of life. The World Health Organization (WHO) estimates that more than 80% of women 

of reproductive age will develop leiomyoma by the age of 50 (Jing et al., 2020). The disease burden is also 

evident from several studies, including a study conducted at Kaiser Permanente Northern California, which 

reported 84,206 fibroid diagnoses during the 2009-2022 period (Mitro et al., 2025). In Indonesia, uterine 

leiomyoma accounts for approximately 2.39-11.7% of all gynecological cases and represents one of the 

major reproductive health problems (Maharizdihar & Kurniati, 2025). Cases of uterine leiomyoma have 

also been reported at several Indonesian hospitals, including 119 cases at Undata Regional General Hospital 

in 2022, 978 cases at Dr. Kariadi Central General Hospital in Semarang in 2023, and 289 patients at PKU 

Muhammadiyah Gamping Hospital during 2021-2023 (Farma & Kurniati, 2024; Mutmainnah et al., 2023; 

Prasetyo et al., 2025). 

The occurrence of leiomyoma is influenced by various factors, including early menarche, low parity, 

obesity, and family history (Maharizdihar & Kurniati, 2025). In addition to individual factors, the 

residential environment may also play a role through exposure to pollutants and endocrine-disrupting 

chemicals, such as phthalates and organochlorine pesticides, which may affect estrogenic and inflammatory 

pathways (Cho et al., 2021; Dong et al., 2024; Zhang et al., 2024). Differences in urban and rural 

environmental characteristics may influence the level of exposure to these substances.  

Evidence suggests that exposure to phthalates, especially the DEHP metabolite MEHHP, activates 

the aryl hydrocarbon receptor (AHR) signaling cascade, resulting in elevated kynurenine production, 

reduced apoptotic activity, and increased proliferation of myometrial smooth muscle cells (Cho et al., 2021; 

Lizuka et al., 2022). Furthermore, phthalate exposure has been linked to hypomethylation of the ESR1 and 

PGR genes, which may enhance tissue sensitivity to estrogen and progesterone signaling (Cho et al., 2021). 

In addition to environmental factors, systemic inflammation is thought to contribute to the 

pathogenesis of leiomyoma. The Platelet-to-Lymphocyte Ratio (PLR) is a relatively simple hematological 

biomarker that may reflect systemic inflammatory responses. Several studies have demonstrated that 

elevated PLR is associated with the occurrence of uterine leiomyoma and may reflect the involvement of 

platelets in the release of pro-inflammatory cytokines and angiogenic factors that support the proliferation 

of uterine smooth muscle cells (Cho et al., 2021; Jing et al., 2020; Suh et al., 2021; Jeong et al., 2021). 

Duan et al. (2023) also reported that PLR values were significantly higher among patients with leiomyoma 

than among healthy controls.  

Furthermore, PLR may serve as an additional biomarker for distinguishing benign leiomyoma from 

malignancies such as uterine sarcoma because it can be readily assessed through routine blood testing 

(Jeong et al., 2021; Liu et al., 2025). Research in Indonesia has also demonstrated an association between 

immune cell ratios and the occurrence of uterine leiomyoma among women of reproductive age (Farma & 

Kurniati, 2024). 

Although the relationships between environmental factors, systemic inflammation, and leiomyoma 

have been investigated separately, studies integrating residential environmental characteristics, particularly 

urban-rural classification, with PLR as an indicator of systemic inflammation in relation to the occurrence 

of uterine leiomyoma remain limited. 
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METHODS OF RESEARCH 

This study was an analytical observational study with a case-control design. The case group consisted 

of patients diagnosed with leiomyoma uteri, while the control group consisted of patients diagnosed with 

adenomyosis. Adenomyosis was selected as the control group because both conditions are benign uterine 

diseases commonly identified in hysterectomy specimens. In addition, this approach was considered 

ethically appropriate because obtaining uterine specimens from healthy women would not be feasible 

(Farma & Kurniati, 2024; Kurniati et al., 2024). 

The study was conducted at the Anatomical Pathology Department of PKU Muhammadiyah 

Surakarta Hospital and the Anatomical Pathology Laboratory, Faculty of Medicine, Universitas 

Muhammadiyah Surakarta. The study population was obtained from medical records of histopathological 

specimens with diagnoses of benign uterine tumors during the 2020-2023 period. Samples were selected 

using total sampling. The inclusion criteria were medical records containing histopathological examination 

results with a diagnosis of leiomyoma uteri or adenomyosis and complete identification data. Medical 

records with a histopathological diagnosis of malignancy in uterine tumors were excluded. Based on these 

criteria, 256 samples were obtained, consisting of 185 cases of leiomyoma uteri and 71 adenomyosis 

controls.  

The independent variables in this study were residential characteristics and PLR values, while the 

dependent variable was the occurrence of leiomyoma uteri. Residential characteristics were determined 

based on the urban and rural classification established by the Central Bureau of Statistics (BPS) (BPS, 

2021). Residential areas were identified based on the addresses recorded in the medical records and 

subsequently verified according to the BPS urban-rural classification. Referencing the Statistics Indonesia 

(BPS) publication “Urban and Rural Village Classification in Indonesia” corresponding to the respondent's 

residential subdistrict as recorded in the medical records. The workflow for classifying respondents’ 

residence according to the BPS urban rural classification is presented in Figure 1: 

 

 
 

 

 

 

 

 

 

 

 

Table of contents of 

the urban and rural 

village classification 

according to 

Statistics Indonesia 

(BPS) 

 

The residential address data recorded 

in the medical records were verified 

and mapped into the regional 

reference list to determine whether 

each village was classified as urban 

or rural. 

Final Outcome: 

Patient's residential 

classification urban 

or rural. 

Figure 1. Workflow for mapping patient residential data into BPS urban and rural classifications 

(Source: Processed primary data by the author, 2026) 
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PLR values were obtained from preoperative complete blood count results by calculating the ratio of 

the absolute platelet count to the absolute lymphocyte count using the following formula: PLR = Absolute 

platelet count / Absolute lymphocyte count. PLR values were subsequently categorized based on the 75th 

percentile (P75) of the study data distribution, following the approach used by Duan et al. (2023). The 

resulting cut-off value was 216.86. Therefore, a PLR >216.86 was categorized as elevated, whereas a PLR 

≤216.86 was categorized as normal. 

The data were analyzed using bivariate analysis to determine the association between residential 

characteristics and PLR with the occurrence of leiomyoma uteri. The Chi-square test was used with a 

significance level of p < 0.05. When the assumptions of the Chi-square test were not met, specifically when 

an expected count of <5 was present in a contingency table cell, Fisher’s Exact Test was used as an 

alternative. A p-value <0.05 indicated a statistically significant association, whereas a p-value ≥0.05 

indicated no statistically significant association. 

  

 

RESULT AND DISCUSSION 

Results 

This study analyzed the association between Platelet-to-Lymphocyte Ratio (PLR) and respondent 

characteristics with the occurrence of leiomyoma uteri, confirmed through histopathological examination. 

The results of the data analysis are presented as follows. 

 

1. Univariate Analysis of Characteristics 

Univariate analysis was performed to describe the characteristics of the study sample, including age, 

Body Mass Index (BMI), parity, menstrual cycle, leukocyte count, lymphocyte percentage, and residential 

characteristics. The categorization of variables was based on previous studies. Age was categorized into 

reproductive age (25-50 years) and non-reproductive age (>50 years) (Prasetyo et al., 2025). BMI was 

categorized as obese (>27 kg/m²), overweight (25-27 kg/m²), and normal (18-25 kg/m²) (Syarifah et al., 

2023). Leukocyte count was categorized as leukopenia (<4,000 cells/µL), normal (4,000-11,000 cells/µL), 

and leukocytosis (>11,000 cells/µL) (Kaushansky et al., 2021). Lymphocyte percentage was categorized as 

lymphocytosis (>40%), normal (20-40%), and lymphocytopenia (<20%) (Agnes et al., 2024; Paramarta & 

Kurniati, 2025). Meanwhile, residential characteristics were categorized into urban and rural areas based 

on the classification established by the Central Bureau of Statistics (BPS, 2021). The distribution of the 

study sample characteristics is presented in Table 1. 

Table 1. Characteristics of the Study Sample 

Variable Category Leiomyoma Uteri 

(n=185) n (%) 

Adenomyosis (n=71) 

n (%) 

Age At-risk (25-50 years) 169 (91.35) 55 (77.46)  
Not at-risk (>50 years) 16 (8.65) 16 (22.54) 

BMI Obese (>27 kg/m²) 68 (36.76) 18 (25.35)  
Overweight (25-27 kg/m²) 28 (15.14) 17 (23.94)  
Normal (18-25 kg/m²) 89 (48.11) 36 (50.70) 

Parity Nulliparous 47 (25.41) 12 (16.90)  
Primiparous & multiparous 138 (74.59) 59 (83.10) 

Menstrual Cycle Irregular 1 (0.54) 0 (0.00) 
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Regular 184 (99.46) 71 (100.00) 

Leukocyte Count Leukocytosis (>11,000 cells/µL) 19 (10.27) 7 (9.86)  
Normal (4,000-11,000 cells/µL) 164 (88.65) 64 (90.14)  
Leukopenia (<4,000 cells/µL) 2 (1.08) 0 (0.00) 

Lymphocytes Lymphocytosis (>40%) 6 (3.24) 1 (1.41)  
Normal (20-40%) 136 (73.51) 53 (74.65)  
Lymphocytopenia (<20%) 43 (23.24) 17 (23.94) 

Residential 

Characteristics 

Urban 173 (93.51) 65 (91.55) 

 
Rural 12 (6.49) 6 (8.45) 

(Source: Primary data, 2026) 

 

Based on Table 1, the majority of respondents in both the leiomyoma group (91.35%) and the 

adenomyosis group (77.46%) were within the at-risk age range of 25-50 years. Regarding BMI, the 

proportion of respondents with a normal BMI (18-25 kg/m²) was relatively similar between the leiomyoma 

uteri group (48.11%) and the adenomyosis group (50.70%). Most respondents in both groups were 

primiparous or multiparous, accounting for 74.59% of the leiomyoma group and 83.10% of the adenomyosis 

group. Almost all respondents had regular menstrual cycles, comprising 184 respondents (99.46%) in the 

leiomyoma group and 71 respondents (100%) in the adenomyosis group. Normal leukocyte counts were 

found in 88.65% of respondents in the leiomyoma group and 90.14% in the adenomyosis group, while 

normal lymphocyte percentages were observed in 73.51% and 74.65% of respondents, respectively. In 

addition, the majority of respondents in both groups lived in urban areas, accounting for 93.51% of the 

leiomyoma group and 91.55% of the adenomyosis group. 

 

2. Bivariate Analysis 

Analysis of Leiomyoma Uteri Occurrence Based on Residential Area 

 The results of the bivariate analysis examining the association between residential area and the 

occurrence of leiomyoma uteri are presented in Table 2. Fisher’s Exact Test was used because there was a 

cell with an expected count <5. 

Table 2. Analysis of Leiomyoma Uteri Occurrence Based on Residential Area 

Characteristics Adenomyosis 
 

Uterine Leiomyoma 
 

OR 95% CI 
 

p 

Place of Residence F(n) (%) F(n) (%) 
 

Lower Upper 
 

Urban (City) 65 91.5 173 93.5 
    

Rural (Countryside) 6 8.5 12 6.5 1.331 0.480 3.693 0.590 

Total 71 100 185 100 
    

(Source: Primary data, 2026) 

 

 Based on the analysis presented in Table 2, there was no statistically significant association between 

residential area and the occurrence of leiomyoma uteri, as indicated by a p-value of 0.590 (p > 0.05). In 

both the adenomyosis and leiomyoma uteri groups, the majority of respondents lived in urban areas. 

 

Analysis of Leiomyoma Uteri Occurrence Based on Platelet-to-Lymphocyte Ratio 

 The results of the bivariate analysis examining the association between PLR values and the 

occurrence of leiomyoma uteri are presented in Table 3. The Chi-square test was used for this analysis. 
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Table 3. Analysis of Leiomyoma Uteri Occurrence Based on Platelet-to-Lymphocyte Ratio 

Characteristics Adenomyosis 
 

Uterine Leiomyoma 
 

95% CI 
 

p 

Place of Residence F(n) (%) F(n) (%) OR Lower Upper 

Normal (<216.86) 54 76.1 139 75.1 
   

Increased (>216.86) 17 23.9 46 24.9 1.051 0.555 1.991 

Total 71 100 185 100 
   

(Source: Primary data, 2026) 

  

Based on the analysis presented in Table 3, there was no statistically significant association between 

PLR values and the occurrence of leiomyoma uteri, as indicated by a p-value of 0.878 (p > 0.05). In both 

the adenomyosis and leiomyoma uteri groups, the majority of respondents had PLR values within the 

normal category. 

 

B. Discussion 

1. Association Between Residential Factors and the Occurrence of Leiomyoma Uteri 

The results of this study showed no significant association between residential area and the 

occurrence of uterine leiomyoma. Based on Fisher’s exact test, which accounted for the distributional 

assumptions of the data, patients in both the case and control groups predominantly resided in urban areas. 

Figure 2 presents the geographical distribution of the 256 patients identified from medical records between 

2020 and 2023, comprising 185 uterine leiomyoma cases and 71 adenomyosis cases. The majority of cases 

were concentrated in Surakarta and adjacent regions of Central Java, with 93.51% of the uterine leiomyoma 

group and 91.55% of the adenomyosis group residing in urban settings. 

 
Figure 2. The distribution of Uterine Leiomyoma and Adenomyosis cases 

(Source: Processed primary data by the author, 2026) 



 
 

 

Association of Residential Factors and Platelet-to-Lymphocyte Ratio with 

Uterine Leiomyoma Occurrence    

(Send & Kurniati) 

  

 

 

 

1001   

 

These findings are not consistent with several previous international studies. Several studies have 

reported an association between residential environmental exposure and leiomyoma. A study by Cho in 

South Korea found an association between phthalate exposure and epigenetic changes in leiomyoma tissue. 

The study also included alternative plasticizers commonly used in urban environments. These exposures 

were associated with changes in the methylation of the ESR1 and PGR genes. These methylation changes 

occurred through epigenetic mechanisms in leiomyoma tissue. Exposure was directly assessed by 

measuring phthalate metabolite concentrations in urine (Cho et al., 2021). This urinary biomarker approach 

provides a more precise measure of individual exposure. Similarly, a study conducted by Anjos in São 

Paulo, Brazil, reported significant changes in gene expression among women living in highly polluted 

metropolitan areas. These changes included the upregulation of BMP4, CTNNB1, and WNT5B in 

leiomyoma tissue, while PGR and PTEN showed downregulation (Anjos et al., 2023). These gene 

expression patterns reflect activation of proliferative pathways and suppression of protective pathways. 

Other studies have also identified chronic exposure to air pollution as a potential determinant of risk. 

Endocrine-disrupting chemicals (EDCs) in urban environments may also modulate proliferative signaling 

pathways. Zannotti further suggested that air pollution may trigger chronic inflammatory pathways in 

myometrial tissue. These inflammatory pathways may contribute to pathological fibrogenesis through 

tissue macrophage activation, accompanied by sustained release of pro-inflammatory cytokines 

(Mukherjee, 2025; Zannotti et al., 2021). Wesselink reported an association between PM2.5 exposure and 

an increased risk of uterine fibroids, with a stronger association observed with long-term exposure 

(Wesselink et al., 2025). These findings suggest that the duration of exposure may influence the magnitude 

of risk.  

The differences between the findings of this study and those of previous studies may be explained 

by several methodological factors. The relatively small sample size resulted in an imbalance in the 

proportions of respondents across residential areas. This imbalance may have reduced the statistical power 

to detect an existing association. Sample homogeneity may also be an important explanatory factor. Most 

participants were from urban areas and had relatively homogeneous social demographic characteristics. 

Environmental quality among urban participants may also have been relatively similar. Such homogeneity 

would result in minimal variation in environmental exposure. Differences in exposure assessment methods 

may have also contributed to the inconsistent findings. Previous studies generally used direct monitoring 

of specific pollutants, allowing individual exposure to be quantified more accurately. In contrast, this study 

used administrative residential-area classification as a proxy for environmental exposure. This approach 

assumes that participants experience relatively similar levels of environmental exposure. Hormonal 

contraceptive use may also represent a relevant confounding factor (Prasetyo et al., 2025; Ridwan et al., 

2021). Differences in study design may further explain inconsistencies across studies. Previous studies have 

generally used prospective cohort or standardized cross-sectional designs, which allow exposure to be 

measured more consistently over time.  

Although this study did not identify a statistically significant association, the potential biological 

mechanisms remain relevant. Urban areas with high levels of air pollution and phthalate exposure may have 

biological effects that contribute to hormonal dysregulation in reproductive tissues. Hormonal 

dysregulation may be accompanied by systemic inflammation that supports leiomyoma growth. Phthalates 

and DEHP metabolites can activate the aryl hydrocarbon receptor (AHR) pathway in myometrial cells. 
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This activation occurs through increased cellular tryptophan uptake and excessive kynurenine production. 

Kynurenine may inhibit apoptosis in myometrial smooth muscle cells, thereby promoting uncontrolled 

cellular proliferation (Cho et al., 2021; Lizuka et al., 2022). Chronic PM2.5 exposure may also act as an 

endocrine-disrupting factor and gradually alter myometrial cells. Changes in signaling pathways may 

subsequently induce metabolic and epigenetic alterations in the tissue (Anjos et al., 2023).  

On the other hand, sedentary lifestyles in urban areas may also contribute to this risk. Diets high in 

ultra-processed foods can increase the prevalence of obesity in urban populations, which contributes to 

leiomyoma risk through hyperketonemia, as adipose tissue converts androgens into estrogen via the action 

of aromatase. This hormonal conversion often results in chronically elevated circulating estrogen levels 

(Mutmainnah et al., 2023; Prasetyo et al., 2025). Furthermore, higher psychosocial stress in urban areas is 

another potential contributing factor, as chronic stress can disrupt the hypothalamic-pituitary-ovarian axis 

and influence leiomyoma growth (Brissett & Theses, 2025). Meanwhile, rural areas present different 

environmental risk profiles. Physical activity levels among rural populations tend to be higher than those 

in urban populations, and diets based on fresh foods are generally more common, thereby supporting the 

natural regulation of estrogen metabolism. However, rural populations remain exposed to agricultural 

pesticide residues that function as endocrine-disrupting compounds. Exposure to organochlorine pesticides 

(OCPs), for instance, has been associated with an increased risk of leiomyoma in several studies (Chen et 

al., 2025; Mukherjee, 2025). These findings indicate that environmental risk profiles are area-specific rather 

than uniform. The proposed pathway linking residential factors to uterine leiomyoma occurrence is 

presented in Figure 3. 

  

Figure 3. Pathway of Residential factors in leiomyoma uteri occurrence 

(Source: Processed primary data by the author, 2026) 
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2. Association Between Platelet-to-Lymphocyte Ratio and the Occurrence of Leiomyoma Uteri 

This study evaluated the association between PLR values and the occurrence of leiomyoma uteri. 

PLR was used as a systemic inflammatory biomarker reflecting the balance between platelet activation and 

the immune response (Duan et al., 2023; Jing et al., 2020). The bivariate analysis presented in Table 3 

showed no significant association between elevated PLR and the occurrence of leiomyoma uteri, with a p-

value of 0.878. The distribution of PLR values in both groups showed that most respondents had PLR 

values within the normal category.  

A study conducted by Duan at The Affiliated Hospital of Qingdao University, China, reported 

different findings. The study used a cross-sectional design involving 942 patients with leiomyoma uteri and 

150 healthy female controls undergoing routine health examinations (Duan et al., 2023). Leiomyoma was 

diagnosed using transvaginal ultrasonography, while the controls were women without a history of 

gynecological disease. PLR was calculated from complete blood count results and analyzed using a receiver 

operating characteristic (ROC) curve, resulting in an optimal cut-off value of 190 (Duan et al., 2023). The 

study found that PLR values were significantly higher among women with leiomyoma uteri than among 

controls and were positively correlated with tumor size (Duan et al., 2023). Similar findings were reported 

by Suh in a multicenter retrospective study conducted at four gynecologic oncology centers in South Korea. 

The study included 336 patients with histopathological diagnosed uterine tumors, consisting of 79 patients 

with leiomyosarcoma and 257 with leiomyoma (Suh et al., 2021). PLR was calculated from preoperative 

blood test results and analyzed using ROC curves. The results indicated that PLR had diagnostic potential 

for distinguishing leiomyoma from leiomyosarcoma, with an AUC of 0.754 and an optimal cut-off value 

of 145.00. PLR values were higher in the leiomyosarcoma group, reflecting a greater degree of 

inflammation in malignant tumors (Suh et al., 2021).  

Another study by Jing at Qilu Hospital, Shandong University, China, also reported increased PLR 

among patients with leiomyoma (Jing et al., 2020). The study involved 662 women with endometriosis who 

underwent laparoscopy. Diagnoses of endometriosis, endometrioma, and leiomyoma were confirmed 

through histopathological examination (Jing et al., 2020). PLR was calculated from preoperative blood test 

results and compared between patients with and without leiomyoma. Its diagnostic performance was then 

evaluated using ROC curve analysis. The results showed that PLR was significantly higher among patients 

with endometriosis accompanied by leiomyoma than among those without leiomyoma (p < 0.001), with a 

cut-off value of 146.15, sensitivity of 56.0%, and specificity of 62.5% (Jing et al., 2020).  

This study used histopathological examination as the gold standard for diagnostic confirmation, 

which may minimize the possibility of misclassification compared with studies using clinical diagnosis or 

imaging. Differences in the PLR cut-off values used may also have contributed to the differences in 

findings. The studies by Suh and Jing used different comparison groups: Suh compared leiomyoma with 

leiomyosarcoma, whereas Jing compared patients with endometriosis with and without leiomyoma (Jing et 

al., 2020; Suh et al., 2021). Differences in the characteristics of the comparison groups may influence the 

inflammatory biomarkers observed because each disease has distinct pathogenic mechanisms and 

inflammatory responses (Zannotti et al., 2021). Other studies used ROC analysis to determine cut-off values 

based on previously established values, such as 190 (Duan et al., 2023; Suh et al., 2021). The higher cut-

off value used in the present study may have resulted in the elevated-PLR group consisting only of subjects 

with more severe inflammatory responses (Busch, 2021). The use of adenomyosis as the control group may 
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also be relevant because both leiomyoma and adenomyosis are benign uterine conditions associated with 

chronic inflammatory processes, potentially making the baseline inflammatory factors more comparable 

between the groups (Zannotti et al., 2021).  

Theoretically, the PLR reflects the balance between the coagulation system and the adaptive immune 

response as an integral component of the body's defense system (Dong et al., 2024). Platelets act as 

inflammatory mediators by releasing various pro-inflammatory cytokines and growth factors, including 

platelet-derived growth factor (PDGF), vascular endothelial growth factor (VEGF), IL-6, and TNF-α (Jeong 

et al., 2021; Mukherjee, 2025). The release of these mediators stimulates angiogenesis, cellular 

proliferation, and extracellular matrix accumulation, which are characteristic features of uterine leiomyoma 

pathogenesis (Mukherjee, 2025; Septiawati et al., 2021). Conversely, a reduction in lymphocyte counts may 

reflect a weakened antitumor immune response, creating an environment that supports tumor growth 

(Mukherjee, 2025). In uterine leiomyoma, an elevated PLR has also been associated with the increased 

expression of pro-proliferative genes such as BMP4, CTNNB1, and WNT5B, as well as the downregulation 

of protective genes such as PGR and PTEN, potentially contributing to alterations in the proliferation and 

differentiation of myometrial smooth muscle cells (Anjos et al., 2023). The proposed biological pathway 

linking PLR to uterine leiomyoma occurrence is presented in Figure 4. 

 

 
Figure 4. Pathway of Platelet-to-Lymphocyte Ratio in leiomyoma uteri occurrence 

(Source: Processed primary data by the author, 2026) 
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 CONCLUSION 

There was no significant association between residential factors and the occurrence of 

leiomyoma uteri. Similarly, no significant association was found between PLR values and the 

occurrence of leiomyoma uteri. 

Future studies are recommended to use a prospective study design with direct measurements 

of pollutant and phthalate exposure in Indonesia, include balanced samples from urban and rural 

areas, and control for potential confounding factors such as age, BMI, parity, and hormonal 

contraceptive use. 

 

 

REFERENCES 

Agnes, Y., Djuda, C., Sari, P., Wahyuni, R. D., Fery, I. P., & White, I. (2024). Hubungan Neutrophil-

Lymphocyte Ratio ( NLR ) terhadap Ukuran Massa Tumor dan Anemia pada Kejadian Mioma 

Uteri The Relationship of Neutrophil-Lymphocyte Ratio ( NLR ) To Tumor Mass Size and Anemia 

of Uterine Myoma Occurrence . 6(2), 63-72. 

Anjos, L. G., de Almeida, B. C., Baracat, E. C., Al-Hendy, A., Yang, Q., & Carvalho, K. C. (2023). Gene 

Expression Profile of Uterine Leiomyoma from Women Exposed to Different Air Pollution Levels 

in Metropolitan Cities of Sao Paulo, Brazil. International Journal of Molecular Sciences, 24(3). 

https://doi.org/10.3390/ijms24032431 

Badan Pusat Statistik. (2021). Peraturan Badan Pusat Statistik Nomor 120 Tahun 2020 tentang klasifikasi 

desa perkotaan dan perdesaan di Indonesia tahun 2020. 

https://www.bps.go.id/id/publication/2021/05/26/cff43de20a058e9e8400ca57/peraturan-kepala-

badan-pusat-statistik-nomor-120-tahun-2020-tentang-klasifikasi-desa-perkotaan-dan-perdesaan-

di-indonesia-2020-buku-2-jawa.html 

Brissett, E., & Theses, C. M. C. S. (2025). Scholarship @ Claremont Investigating the Impact of Phthalate 

Exposures from Personal Care Products on Uterine Fibroid Occurrence and Prevalence In US- 

Born Black Women Investigating the Impact of Phthalate Exposures from Personal Care Products 

on Uterine. 

Busch, E. L. (2021). Cut points and contexts. Cancer, 127(23), 4348-4355. 

https://doi.org/10.1002/cncr.33838 

Chen, Y., Guo, X., Wu, J., Weng, R., Wang, X., Liu, Y., Wang, X., & Liu, H. (2025). Association between 

combined exposure to organochlorine pesticides and history of uterine fibroids in NHANES: 

findings from four statistical models. BMC Public Health. https://doi.org/10.1186/s12889-025-

22274-6 

Cho, Y. H., Yoon, Y. S., Koo, M. S., Kim, W., Kho, Y., Kim, S., Kim, Y. J., Choi, H., Choi, E. J., Koh, J. 

W., Chun, K. C., & Kim, Y. A. (2021). Exposure to phthalates and alternative plasticizers is 

associated with Methylation changes of esr1 and PGR in uterine Leiomyoma: The ELENA study. 

Applied Sciences (Switzerland), 11(9), 1-12. https://doi.org/10.3390/app11094234 

Dong, Y., Chen, Y. H., Wang, Y. N., Wang, L., Zhou, Y., Xue, M., & Sun, L. (2024). Correlation between 

the systemic immunoinflammatory index and platelet-lymphocyte ratio in patients with 

adenomyosis. Mediators of Inflammation, 2024. https://doi.org/10.1155/2024/9977750 



 
 

 

Association of Residential Factors and Platelet-to-Lymphocyte Ratio with 

Uterine Leiomyoma Occurrence    

(Send & Kurniati) 

  

 

 

 

1006   

 

Duan, Y., Guo, L., Peng, Y., Shi, X., Zhao, Y., Liu, K., Zhou, R., Fu, J., & Peng, C. (2023). Correlation 

between inflammatory marker and lipid metabolism in patients with uterine leiomyomas. Frontiers 

in Medicine, 10(May), 1-9. https://doi.org/10.3389/fmed.2023.1124697 

Farma, A. F. F., & Kurniati, Y. P. (2024). Analysis of The Occurrence of Uterine Leiomyoma Based on 

Body Mass Index and Neutrophil-Lymphocyte Ratio. 05(05), 998-1007. 

https://doi.org/10.37899/journallamedihealtico.v5i5.1609 

Jeong, Y. Y., Lee, E. J., Cho, E. B., Ryu, J. M., & Choi, Y. S. (2021). The role of platelet-to-lymphocyte 

ratio and neutrophil-to-lymphocyte ratio as a supplemental tool for differential diagnosis of uterine 

myoma and sarcoma. Clinical and Experimental Obstetrics and Gynecology, 48(4), 901-906. 

https://doi.org/10.31083/j.ceog4804142 

Jing, X., Li, C., Sun, J., Peng, J., Dou, Y., Xu, X., Ma, C., Dong, Z., Liu, Y., Zhang, H., Shao, Q., Zhang, 

H., Wang, L., Zhang, Y., & Qu, X. (2020). Systemic inflammatory response markers associated 

with infertility and endometrioma or uterine leiomyoma in endometriosis. Therapeutics and 

Clinical Risk Management, 16, 403-412. https://doi.org/10.2147/TCRM.S232849 

Kaushansky, K., Lichtman, M. A., Prchal, J. T., Levi, M., Press, O. W., Burns, L. J., & Caligiuri, M. A. 

(2021). William’s hematology (10th ed.). McGraw Hill. 

Kurniati, Y. P., Romadhon, Y. A., & Parawansa, K. I. P. (2024). Analysis of Adenomyosis Occurrence 

based on Age and Neutrophil-lymphocyte Ratio Factors. JHeS (Journal of Health Studies), 8(1), 

37-45. https://doi.org/10.31101/jhes.3536 

Liu, M., Gou, Y., & Yang, P. (2025). Association between preoperative neutrophil-to-lymphocyte ratio and 

length of stay in pediatric patients undergoing laparoscopic appendectomy: a retrospective cohort 

study. BMC Pediatrics, 25(1). https://doi.org/10.1186/s12887-025-06043-3 

Lizuka, T., Yin, P., Zuberi, A., Kujawa, S., & V, J. S. C. (2022). leiomyoma cell survival through 

tryptophan-kynurenine-AHR pathway activation. 1-11. https://doi.org/10.1073/pnas.2208886119/-

/DCSupplemental.Published 

Maharizdihar, E. F., & Kurniati, Y. P. (2025). The Role of Menarcheal Age and Parity in the Development 

of Uterine Leiomyoma. 4(03), 144-154. https://doi.org/10.56741/hesmed.v4i03.1415 

Mitro, S. D., Dyer, W., Lee, C., Bindra, A., Wang, L., Ritterman Weintraub, M., Hedderson, M. M., & 

Zaritsky, E. (2025). Uterine Fibroid Diagnosis by Race and Ethnicity in an Integrated Health Care 

System. JAMA Network Open, 8(4), 1-12. https://doi.org/10.1001/jamanetworkopen.2025.5235 

Mukherjee, P. (2025). Genetic and biomarker approaches to uterine fibroids: toward precision medicine. 

Frontiers in Global Women’s Health, 6(April). https://doi.org/10.3389/fgwh.2025.1581823 

Mutmainnah, U., Marselina, Dilla Srikandi, S., & Ummu, A. (2023). Faktor Risiko Kejadian Mioma Uteri 

Pada Pasien Rawat Jalan di RSUD Undata Provinsi Sulawesi Tengah. 7(2), 245-259. 

Paramarta, N. P. T., & Kurniati, Y. P. (2025). Analysis of age factor and hemoglobin profiles in the 

occurrence of uterine leiomyoma. Jurnal Kesehatan, 16(3), 384-392. 

https://doi.org/10.26630/jk.v16i3.5393 

Prasetyo, A., Nuraini, N., Rachmawati, E., & Vestine, V. (2025). Faktor Risiko Leiomyoma Uterus di 

Rumah Sakit Umum Pusat Dr. Kariadi Semarang. 6(4), 265-275. https://doi.org/10.25047/j-

remi.v6i4.6009 



 
 

 

Association of Residential Factors and Platelet-to-Lymphocyte Ratio with 

Uterine Leiomyoma Occurrence    

(Send & Kurniati) 

  

 

 

 

1007   

 

Ridwan, M., Lestari, G. I., & Fibrila, F. (2021). Kontrasepsi Hormonal dengan Kejadian Mioma Uteri 

Relationship of Maternal Age, Obesity and Hormonal Contraceptive Use with Occurrence  of 

Uterine Myoma. 8, 11-22. 

Septiawati, D., Kunusa, W. R., Mohamad, Erni, S. A. M., Soetijon, Kurniawan, I., Firdaus, Tangio, J. S., 

Iswahyudi, D. S. A. N. R. K. T., Sari, N. K., & Budiharto, T. (2021). Kesehatan Lingkungan 

Pemukiman dan Perkotaan (Vol. 32, Issue 3). 

Suh, D. S., Song, Y. J., Roh, H. J., Lee, S. H., Jeong, D. H., Lee, T. H., Choi, K. U., & Kim, K. H. (2021). 

Preoperative blood inflammatory markers for the differentiation of uterine leiomyosarcoma from 

leiomyoma. Cancer Management and Research, 13, 5001-5011. 

https://doi.org/10.2147/CMAR.S314219 

Syarifah, L. M., Dwi, P., Trihono, & Razak, T. (2023). Survei Kesehatan Indonesia (SKI). 

Wesselink, A. K., Henn, B. C., Fruh, V., Geller, R. J., Coleman, C. M., Schildroth, S., Sjodin, A., Bethea, 

T. N., Noel, N. L., Baird, D. D., Wegienka, G., & Wise, L. A. (2025). Persistent endocrine-

disrupting chemicals and incident uterine leiomyomata: a mixtures analysis. 

https://doi.org/10.1016/j.scitotenv.2024.175871.Persistent 

Zannotti, A., Greco, S., Pellegrino, P., Giantomassi, F., Carpini, G. D., Goteri, G., Ciavattini, A., & 

Ciarmela, P. (2021). Macrophages and immune responses in uterine fibroids. Cells, 10(5). 

https://doi.org/10.3390/cells10050982 

Zhang, H., Zhou, H., Chen, X., Guo, H., Lin, Q., & Chen, X. (2024). Phthalate exposure as a hidden risk 

factor for uterine leiomyoma in adult women: Accumulated evidence from observational studies. 

Ecotoxicology and Environmental Safety, 285(September), 117069. 

https://doi.org/10.1016/j.ecoenv.2024.117069 

 


