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 Abstract  
Leiomyoma is the most common benign uterine tumor in the female with 
an incidence rate of 70-80%. The cause of these tumors is still unknown, 
but one of the known causes is that they grow in response to hormonal 
stimulation. Lymphocytic infiltration in this disease has been identified 
as an unusual finding. This suggests a potential role for lymphocytes in 
the development of such tumors. A bibliometric analysis of various 
sources found minimal research on the Neutrophil-Lymphocyte Ratio 
(NLR) in uterine leiomyoma, especially in Indonesia. This study 
analyzed the incidence of uterine leiomyoma based on Body Mass Index 
(BMI) and Neutrophil-Lymphocyte Ratio (NLR). This study used an 
observational analytic method with a case-control design. The sampling 
technique used was consecutive sampling and 129 samples were 
obtained in the form of 65 uterine leiomyoma case groups and 64 
adenomyosis control groups. BMI variable parameters were obesity 
(>25kg/m2) and not obese (≤25kg/m2), while NLR was at risk (>3.53) 
and not at risk (≤3.53). Data analysis consisted of univariate, bivariate 
with a Chi-Square test, and continued with multivariate using logistic 
regression analysis. There was a significant relationship between BMI 
and uterine leiomyoma incidence (p = 0.028). There was also a 
significant relationship between NLR and uterine leiomyoma (p = 
0.017). NLR had a 3,688-fold more association with the incidence of 
uterine leiomyoma than BMI. In conclusion, a relationship exists 
between BMI and NLR in the incidence of uterine leiomyoma. NLR can 
be a predictor of uterine leiomyoma, especially in women of 
reproductive age.  

Introduction 
Benign uterine tumors, also known as uterine leiomyoma, are abnormal and monoclonal 
growths of myometrial smooth muscle cells that are non-cancerous. Leiomyoma is the most 
common benign uterine tumor in the female reproductive system with an incidence rate of 70-
80% (Koltsova et al., 2023). Uterine tumors are a frequent female reproductive health problem 
in the world with frequencies ranging from 23.33% to 32.6% (Anwar et al., 2023). According 
to the World Health Organization (WHO) in 2010, these tumors affected 20-25% of women 
worldwide with cases increasing to 9,643,336 occurrences in 2019 (Chen et al., 2022). 
The prevalence of uterine leiomyoma in Indonesia is 2.39-11.87% of all gynecological patients 
treated. The incidence of this disease ranks second in gynecology cases after cervical cancer 
(Jariah et al., 2022). Survei Demografi dan Kesehatan Indonesia (SKDI) in 2015 stated that 
there were cases of uterine myoma at 20 per 1000 adult women. Approximately 49,598 women 
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experienced uterine myoma in the last year 2018 (Laning et al., 2019). Medical records at 
RSUD Dr. H. Moch Ansari Saleh Banjarmasin found that the number of cases of uterine 
myoma in 2014 was 245 cases, in 2015 it was 224 cases, then increased again in 2016 to 383 
cases (Ningrum et al., 2018). The results of another study, at Dr. Moewardi Surakarta Hospital 
of 114 women who experienced uterine leiomyoma showed that 53 women 46.49% had uterine 
myoma due to obesity (Laning et al., 2019). 
Uterine leiomyoma and adenomyosis are often present together. Adenomyosis is characterized 
by uterine enlargement caused by ectopic endometrium with both glands and stroma within the 
myometrium. The diagnosis is usually based on histopathologic findings in different 
specimens. The prevalence of adenomyosis uteri together with leiomyoma uteri has been 
reported in the literature to range from 15-57%, according to the evaluation of uterine 
specimens of women with leiomyoma uteri. Uterine leiomyoma is found in the reproductive 
period and uterine adenomyosis is found in the late reproductive period (Alfarizan & 
Marindawati, 2020). 
The cause of uterine leiomyoma is still unknown, but one of the known causes is that it grows 
in response to stimulation (Ernest et al., 2016). Some risk factors associated with an increased 
risk of uterine leiomyoma include parity, age, family history, hormonal factors, racial and 
genetic factors, age at menarche, stress, hypertension, and body mass index (BMI). The 
dominant factor of these risk factors is still difficult to determine (Lubis, 2020). 
BMI has a role in the occurrence of uterine leiomyoma. Women with higher BMI tend to be at 
risk of developing uterine leiomyoma (Qin et al., 2021). Research conducted by Ridwan et al. 
(2021) showed that women with obesity experienced uterine myoma at 58.3% compared to 
women who were not obese at 41.9% (Ridwan et al., 2021). Another study also showed that 
the proportion of obese mothers experienced more uterine leiomyoma, namely 64.3% with a 
value of p = 0.000 (Ningrum et al., 2018). In contrast to the research conducted by Laning et 
al. (2019) at Prof. Dr. W.Z. Johannes Kupang Hospital which showed that as many as 74.39% 
of women with low BMI experienced uterine myoma. Idah et al. (2021) with their research at 
Abdul Wahab Sjahranie Samarinda Hospital also stated that BMI has no relationship with the 
incidence of uterine myoma. This could be because the weight measured in patients does not 
necessarily indicate the amount of fat in the patient (Idah et al., 2021). 
Neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) have been identified 
as inflammatory biomarkers of uterine leiomyoma that can be determined easily using a 
complete blood count test. Lymphocytic infiltration within the uterine leiomyoma has been 
identified as unusual. This suggests a potential role for lymphocytes in leiomyoma progression 
(Wasyluk et al., 2019). Tumor disease can occur due to autoimmune disease, malignant 
neoplasm, or benign neoplasm. Lymphocyte counts can be relatively decreased and neutrophil 
counts increased due to chronic inflammation (Madendag et al., 2018). An existing systematic 
review and meta-analysis highlighted the potential value of neutrophils and lymphocytes as 
assessment tools in differentiating uterine leiomyoma from other gynecologic diseases 
(Tabatabaei et al., 2024). 
A simple bibliometric analysis conducted using the Scopus database with the keywords 
(“NLR” OR “neutrophil to lymphocyte ratio”) AND (“leiomyoma” OR “uterine fibroid” OR 
“myoma” OR “fibroid”) only obtained 38 documents from 2016 to 2024. Searches using 
PUBMED only obtained 14 documents with a range of years 2018 - 2024. While searching 
with Google Scholar from 2010 - 2024 only obtained as many as 620, but none of the studies 
were conducted in Indonesia. Therefore, research on NLR on the incidence of uterine 
leiomyoma in Indonesia is still very limited. Based on the description above, then will study 
the relationship between body mass index and neutrophil-lymphocyte ratio in the incidence of 
uterine leiomyoma. This study aims to analyze the relationship between body mass index and 
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neutrophil-lymphocyte ratio in the incidence of uterine leiomyoma. The results of the study 
can be one reference for the study. 

Methods 
Research Design 
An observational analytic study with a case-control design by comparing uterine leiomyoma 
as the case group and adenomyosis as the control group. Case-control research design is an 
analytical study that retrospectively studies the causes of events, which in this case is a benign 
uterine tumor. The selection of this design is based on finding out other factors besides the 
variables studied that can cause benign uterine tumors, especially leiomyoma uteri in one study.   
Tumor diagnosis is based on histopathological examination in the anatomical pathology 
laboratory. Based on this, histopathological preparations equally derived from benign tumors 
in the uterine are sought. Therefore, in addition to leiomyoma uteri, adenomyosis is the second 
most common uterine benign tumor. Adenomyosis is another common benign uterine tumor in 
which glands and endometrial stroma grow inside the uterine muscle layer or myometrial tissue 
(Kurniati et al., 2024). Data were obtained from medical records with limited availability. In 
addition, based on the specified exclusion criteria, it may result in a dropout of data. 

Population  
The population in the study were medical records that have passed the gold standard test of 
histopathology preparations in uterine leiomyoma and adenomyosis cases at the Anatomical 
Pathology Laboratory of PKU Muhammadiyah Surakarta Hospital. The samples in this study 
were medical records of histopathology preparations with a final diagnosis of a benign tumor 
in the uterus from 2019 to 2024.  

Sampling Technique and Sample Size Determination 
The study used a consecutive sampling technique, in which all individuals who met the 
inclusion criteria were added to the study until the required number of subjects was reached. 
Medical record data obtained 237 samples and performed exclusion to obtain a total of 129 
benign uterine tumors, 65 cases of leiomyoma uteri, and 64 cases of adenomyosis. Some of the 
reasons for using consecutive sampling techniques are that it allows researchers to utilize 
existing data in medical records, making data collection more efficient. It is also effective for 
investigating risk factors for relatively rare diseases such as leiomyoma uteri and is more 
efficient in terms of time and cost than cohort studies, as it can be done retrospectively. 
Although not a probability method, consecutive sampling can be considered close to random 
sampling if the sampling period is long enough to meet the assumptions for certain statistical 
analyses (Etikan, 2016; Martínez-Mesa et al., 2016; Rahim, 2020). 
The sample size is calculated using the hypothesis test formula for two population proportions 
used to calculate the sample size for nominal data, where the values of P1 and or P2 must be 
known from previous studies (Sastroasmoro & Ismael, 2011). The sample size formula used in 
this study adheres to Dahlan by using the unpaired categorical analytical formula.  
In the study of Ridwan (2021), the prevalence of uterine leiomyoma patients in the obese group 
was 58.3%, while the prevalence of other benign tumors nonleiomyoma uteri was 41.7%. The 
odds ratio (OR) in the data was 2.965 and p-value = 0.007. Then the prevalence of other benign 
tumors non-leiomyoma uteri was entered into the formula as P2 or proportion in the group 
whose value was already known. Based on this, the study sample size was 129 samples. 
Restriction criteria 
Inclusion criteria in other studies are medical record data in the identity section filled in 
completely in women of reproductive age (18-49 years) and have PA histopathology results 
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with conclusions following uterine leiomyoma as a case group and adenomyosis as a control 
group. The exclusion criteria are respondents who have a diagnosis of benign uterine tumors 
accompanied by cysts and/or obgyn malignancies, accompanied by infectious diseases, and 
histopathological preparations derived from curettage. This is because these preparations 
cannot show the intact structure of the uterus. After all, they come from scrapings, so they are 
not the gold standard for determining histopathological diagnosis. 

Measurement  
The type of data used in this study is secondary data. The variables studied were body mass 
index (BMI) with obesity (>25 kg/m2) and non-obesity (≤25 kg/m2) criteria and neutrophil-
lymphocyte (NLR) ratio with risk (>3.53) and non-risk (≤3.53) criteria. BMI measurement was 
obtained by dividing body weight (kg) and height (m) into squares, while the NLR calculation 
was obtained by dividing the absolute neutrophil count by the absolute lymphocyte count from 
the routine hematology examination at the first consultation with the obgyn before surgery. 
Statistical analysis 
Univariate analysis was performed to determine the distribution of sample characteristics. 
Bivariate analysis of the effect between independent and dependent variables was performed 
using the Chi-Square test with a 95% confidence level (p-value <0.05) referred to a statistically 
significant correlation. Multivariate analysis was performed using a logistic regression test to 
find out the riskier variable in this study. 
Ethical clearance 
Researchers have obtained a research permit from the Faculty of Medicine, University of 
Muhammadiyah Surakarta with No.3031./C.8-III/FK/V/2024 and approval of the health ethics 
code through the Komite Etik Penelitian dan Pengembangan Kesehatan (KEPK) of PKU 
Muhammadiyah Surakarta Hospital with No.15/KEPK/RS.PKU/VI/2024. 

Results and Discussion 
Samples were taken from histopathology medical records with a final diagnosis of uterine 
leiomyoma between 2019 and 2024 using consecutive sampling techniques. A total of 129 
samples were obtained consisting of 65 samples of uterine leiomyoma and 64 samples of non-
leiomyoma uteri benign tumors with a final diagnosis of adenomyosis. Secondary data 
collected in this study included BMI, age, parity, menarche age, and neutrophil-lymphocyte 
ratio. The research data were analyzed using SPSS 26.0 for Windows software consisting of 
univariate analysis to determine frequency distribution, bivariate analysis using the Chi-Square 
test, and multivariate analysis using the logistic regression test. The following are the results 
of the data analysis:  

Univariate Analysis Results  
Table 1. Frequency Distribution Based on Body Mass Index (BMI), Neutrophil-Lymphocyte 

Ratio (NLR), Age, Parity, and Menarche Age 

Variable (n) (%) 
Uterine Leiomyoma (n=65) 

BMI   
Obesity (≥25) 42 64,6 

No obesity (<25) 23 35,4 
NLR   

Risky (>3,53) 37 56,9 
No risk (≤3,53) 28 43,1 

Age   



ISSN 2721-1215 (Print), ISSN 2721-1231 (Online) 
Copyright © 2024, Journal La Medihealtico, Under the license CC BY-SA 4.0 1002 

Non-reproductive (>49 years) 10 15,4 
Reproductive (15 – 49 years) 55 84,6 

Parity   
Nuliparous & primiparous 27 41,5 

Multiparous 38 58,5 
Age of menarche   
Risky (< 11 years) 0 0 
No risk (≥11 years) 65 100 

Adenomyosis (n=64) 
BMI   

Obesity (≥25) 29 45,3 
No obesity (<25) 35 54,7 

NLR   
Risky (>3,53) 23 35,9 

No risk (≤3,53) 41 64,1 
Age   

Non-reproductive (>49 years) 12 18,8 
Reproductive (15 – 49 years) 52 81,3 

Parity   
Nuliparous & primiparous 30 46,9 

Multiparous 34 53,1 
Age of menarche   
Risky (< 11 years) 0 0 
No risk (≥11 years) 64 100 

Based on table 1, respondents with uterine leiomyoma had the highest incidence of the disease 
in obese women as many as 42 (64.6%) and women who had risky NLR (more than 3.35) with 
a frequency of 37 (56.9%). Respondents in the univariate results above the majority occurred 
at a reproductive age of 55 (84.6%). The frequency of multiparous parity in respondents was 
38 (58.6%). In addition, based on the age of menarche, all uterine leiomyoma respondents had 
an age of menarche that was not at risk, namely 65 (100%). Meanwhile, in the control group 
with a final diagnosis of adenomyosis, the majority of respondents had a non-obese BMI of 35 
(54.7%), a non-risky NLR of 41 (64.1%), and reproductive age of 52 (81.3%). In addition, the 
highest number of respondents in multiparity was 53.1% and all had an age of menarche that 
was not at risk (100%). 

Results of Bivariate Analysis 
Table 2. Analysis of the Incidence of Uterine Leiomyoma Based on BMI 

BMI 

Type of Benign Uterine Tumours 
 

OR 

CI 95% 
 

P Uterine Leiomyoma Adenomyosis Lower Upper 
F % F % 

Obesity 42 64,6 29 45,3 
2,204 1,086 4,472 0,028 No Obesity 23 35,4 35 54,7 

Total 65 100 64 100 

Table 2. shows that significant results were obtained based on the Chi-Square test on the 
relationship between BMI and uterine leiomyoma with a p-value of 0.028 (p<0.05). In the 
bivariate analysis above, more respondents with uterine leiomyoma were found to be obese as 
many as 42 samples (64.6%). Meanwhile, respondents with adenomyosis were more likely to 
be found in those who were not obese, as many as 35 samples (54.7%). 
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Table 3. Analysis of The Incidence of Uterine Leiomyoma Based on NLR 

 
NLR 

Type of Benign Uterine Tumours  
OR 

CI 95%  
P Uterine Leiomyoma Adenomyosis Lower Upper F % F % 

Risky 37 56,9 23 35,9 
2,356 1,160 4,783 0,017 No risk 28 43,1 41 64,1 

Total 65 100 64 100 

Table 3. shows significant results in the Chi-Square test on the relationship between NLR and 
uterine leiomyoma with p value=0.017 (p<0.05). In the bivariate analysis, it was found that 
respondents with uterine leiomyoma had more risky neutrophil-lymphocyte ratios of 56.9% 
(37). While adenomyosis respondents were found to have a neutrophil-lymphocyte ratio that 
was not at risk in as many as 41 samples (64.1%).   

Table 4. Analysis of The Incidence of Uterine Leiomyoma Based on BMI and NLR 

Variable Coefficient p-value OR 
(ExpB) 

CI 95% Negelkerke R-square 
Lower Upper 

BMI 1,257 0,003 3,514 1,540 8,017 0,152 
NLR 1,305 0,002 3,688 1,620 8,397 

Constant -3,843 0,000 0,021 
  

Based on Table 4, the BMI and NLR variables both have significant results on the incidence 
of uterine leiomyoma with the NLR factor being more influential (0.002<0.003). The 
multivariate analysis showed that the Odds Ratio (OR) for NLR was 3.688 and BMI was 3.514. 
This means that the NLR factor has a more influential relationship to the occurrence of uterine 
leiomyoma than BMI by 3.688 times. The BMI and NRL factors have a 15.2% relationship, so 
there are still 84.8% other factors that can affect the incidence of this disease. 
Analysis of The Incidence of Uterine Leiomyoma Based on BMI 
The results of the study in Table 2 show that respondents with uterine leiomyoma were found 
to be more obese as many as 42 respondents (64.6%). Meanwhile, respondents with 
adenomyosis were more likely to be found in those who were not obese, as many as 35 
respondents (54.7%). The Chi-Square calculated value showed significant results between BMI 
and the incidence of uterine leiomyoma with a p-value of 0.028 (p-value <0.05). This means 
that BMI has a relationship with the incidence of uterine leiomyoma.  
This study follows that conducted by Ningrum et al. (2018) at the Obstetrics Clinic of Regional 
Public Hospital (RSUD) Dr. H. Moch. Amsari Saleh Banjarmasin states that there is a 
relationship between obesity and the incidence of uterine leiomyoma. In this study, the p-
value=0.000 was obtained with the highest proportion of uterine leiomyoma in obese 
respondents (BMI≥27) of 64.3% (Ningrum et al., 2018). Another study was conducted at the 
Regional Public Hospital of Jend. A. Yani Metro City and Public Hospital (RSU) of 
Muhammadiyah Metro City, Lampung from May to October 2020 on 101 uterine leiomyoma 
respondents and control groups. Statistical tests in this study obtained a value of p= 0.007, 
which means that there is a relationship between obesity and the incidence of uterine 
leiomyoma. The proportion of obese respondents who experienced uterine myoma was 58.3% 
with a frequency of 28 (Ridwan et al., 2021). In contrast to research by Laning et al. (2019) at 
Regional Public Hospital of Prof. W. Z. Johannes, Kupang City, 82 respondents stated that 
there was no relationship between obesity and the incidence of uterine leiomyoma (p 
value=0.312). The results of the analysis showed that most respondents were respondents who 
were not at risk (BMI ≤25), namely 61 respondents (74.39%). This occurs due to various 
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factors, one of which is menopause due to the lack of estrogen hormone levels in the body 
(Laning et al., 2019). 
Leiomyoma uteri occurs more in women who are obese (Sulastriningsih et al., 2019). Obesity 
occurs due to an imbalance between energy expended by the body (energy expenditures) and 
incoming energy intake, causing excess energy stored in the form of fat tissue (Umar et al., 
2023). Obesity occurs because the energy obtained through food exceeds the energy expended. 
This results in an imbalance in the body's metabolism, thermoregulation, and physical activity 
(Ridwan et al., 2021). Prawirohardjo (2014) suggests that the size of uterine leiomyoma can 
also be influenced by the number of calories in the body. The fatter a person is, the more 
calories they accumulate and make myoma grow faster (Prawirohardjo, 2014). BMI above 
normal can increase the risk of uterine myoma due to increased conversion of adrenal 
androgens to estrogen and decreased sex hormone-blinding globulin (SHBG) which causes 
changes in estrogen metabolism (Ningrum et al., 2018). In addition, the development of 
leiomyoma is also dependent on high estrogen levels due to a specific relationship with obesity 
and the important role of dietary intake (Laning et al., 2019). 
Analysis of The Incidence of Uterine Leiomyoma Based on NLR 
Table 3 shows that 37 samples (56.9%) of leiomyoma uteri respondents had risky NLR. In 
contrast, adenomyosis respondents who had non-risky NLR amounted to 64.1% (41). In the 
bivariate analysis, there was a significant result (p value<0.05) between NLR and the incidence 
of uterine leiomyoma with a p-value = 0.017. This shows that there is an association between 
the incidence of uterine leiomyoma and the ratio of neutrophil-lymphocytes at risk.  
This result is consistent with the study by Duan et al. (2023), which revealed a significant 
positive correlation between neutrophil-lymphocyte ratio, inflammatory response, and lipid 
metabolic rate in patients with uterine leiomyoma (Duan et al., 2023). Increased (abnormal) 
NLR may occur due to inflammatory factors, the environment, or functional enzyme problems 
in the vascular structure of the patient which may lead to higher pulse pressure in women with 
uterine leiomyoma (Farzaneh et al., 2024). A study conducted by Duan et al. (2023) found that 
patients with uterine leiomyoma had the highest NLR quartile (Q4) with higher platelet counts 
and lower lymphocytes. The study examined the relationship between NLR and PLR in patients 
with uterine leiomyoma, in which the overall NLR value increased as PLR increased (Duan et 
al., 2023).  
Blood count examination is one of the important biomarkers and can be used for systemic 
inflammatory diseases (Zahorec, 2021). Blood count examination, especially neutrophils and 
lymphocytes, can be used to detect the presence of inflammatory processes. Neutrophils play 
a role in the body's response to inflammation by functioning as part of the immune system by 
targeting and destroying pathogens or foreign substances that cause inflammation, while 
lymphocytes act as a protective component against inflammation (Kurniati et al., 2024). NLR 
examination can be used as a reliable and easily available marker of immune response to 
various infectious and non-infectious stimuli. The neutrophil-lymphocyte ratio reflects the 
dynamic relationship between the innate immune response (neutrophils) and the adaptive 
immune response (lymphocytes) (Zahorec, 2021). A study mentioned that there was a 
significant difference in NLR values between patients with uterine leiomyomas measuring 
>5cm and those measuring <5cm (Çınar et al., 2016). Neutrophils play an important role in the 
innate immune response including phagocytosis and the release of various cytokines and 
molecular mediators (Zahorec, 2021). A neutrophil-lymphocyte ratio can be used as an 
additional tool to differentiate uterine myoma from other malignancies (Jeong et al., 2021; 
Ekine et al., 2015). In addition, the NLR value can also be used to evaluate the inflammatory 
reaction of uterine leiomyoma. Neutrophil activity increases the reexamination of various cell 
types involved in acute and chronic inflammation, thus activating pro-inflammatory effects. 
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Upon activation, platelets release pro-inflammatory factors, such as recruiters and leukocyte 
activators that play a role in immune regulation and inflammatory functions (Çınar et al., 2016; 
Duan et al., 2023). 
In contrast, a study by Madendag et al. (2018) found that NLR values were higher in the 
adenomyosis group than in the uterine leiomyoma group. The difference could be due to either 
chronic uterine peristaltic activity or microlocal trauma caused by the peristaltic phase at the 
myometrium-endometrium interface which activates tissue injury and repair (TIAR) 
mechanisms. Adenomyosis may cause a more advanced immune response than leiomyoma 
uteri due to different histopathological features (Madendag et al., 2018). This is what 
differentiates the NLR value in uterine leiomyoma and adenomyosis. To date, NLR is widely 
used and accepted to evaluate ongoing systemic inflammation during cancer progression, 
severity stratification, and prognosis of cancer disease (Zahorec, 2021). 

Conclusion  
Based on the results of the study on uterine leiomyoma respondents at PKU Muhammadiyah 
Surakarta Hospital, it can be concluded that obesity (BMI >25) and NLR at risk (>3.53) have 
a relationship with the incidence of leiomyoma uteri. Women with risky NLR have a 3.688-
fold more influential relationship with uterine leiomyoma than BMI (OR=3.688). This study 
implies that NLR can be a predictor factor for the incidence of uterine leiomyoma, especially 
for women of reproductive age and multiparous. High BMI, in this case obese women, is 
significantly associated with uterine leiomyoma. Therefore, there is a need for periodic 
screening of obese women which may be done by ultrasound. In addition, women of 
reproductive age need to have their blood checked serially, to anticipate the onset of uterine 
leiomyoma if NLR levels continue to rise. 
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