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Abstract 

Introduction: Tumor Necrosis Factor Alpha (TNF-α) plays a crucial role in the early control of abortion. This 

increase can be influenced by age. The purpose of this study was to analyze the relationship between age and 

TNF-α in both normal pregnancies and abortion.  

Method: The type of research is analytic with a cross sectional design, collecting samples using total sampling 

technique, resulting in 36 patients who were subsequently assessed for TNF-α levels at the Biomedical 

Laboratory of Andalas University. The source of research data is secondary data. Data analysis involved the 

Spearman correlation test, Independent T-test, and Mann-Whitney test.  

Result: The average gestational age was younger, the average maternal age was older, and the average TNF-

α levels were higher in abortion compared to normal pregnancy. The BMI of all patients was normal. There is 

a significant difference between age in normal pregnancy and abortion (p = 0.001), there is no relationship 

between age and TNF-α levels in normal pregnancy (p = 0.429), there is no relationship between age and TNF-

α levels in abortion (p = 0.862), and there is no difference in TNF-α levels between normal pregnancy and 

abortion (p = 0.248).  

Conclusion: there is a significant difference between age in normal pregnancy and abortion. 
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INTRODUCTION 

Abortion occurs when the fetus or young child is expelled or exits the uterus in less than 20 

weeks of pregnancy or with a birth weight of less than 500 grams.5 Currently abortion is one of the 

reproductive issues that is widely discussed around the world. The abortion survey conducted by 

the Centers for Disease Control (CDC) to document the number and characteristics of pregnant 

women who experienced abortion and the number of abortion-related deaths in the United States 

in 2011-2020, found that a 2% increase was observed in the total abortion ratio.6 According to the 

World Health Organization (WHO) the maternal mortality rate due to abortion still reaches 15-50%. 

WHO estimates that there are about 4,2 million cases of abortion each year in the Southeast Asia 

region, with an estimated 2,3 million cases of abortion in Indonesia each year.7 

According to information obtained from the 2018 Indonesian Demographic and Health 

Survey (IDHS), MMR in Indonesia recorded 140 cases (3,5%) of maternal deaths related to abortion 

cases from a total of 148,548 deliveries, then in 2019 showed an increase of 210 (5,8%) cases from 

156,622 deliveries, and continued to increase in 2020, namely 305 (2,62%) cases from 984,432 

deliveries.8 The MMR in West Sumatra Province over the past three years has fluctuated, namely 

111 people in 2018, 116 people in 2019, and 125 people in 2020.9 

Abortion can be caused by the maternal immune system. Based on the results of previous 

research, the maternal immune system changes during pregnancy, causing a tolerance response to 

fetal tissue.10 Maternal immune responses during pregnancy increase more in antibody-mediated 

immunity than cell-mediated immunity. Elevated Th2-type cytokines will make pregnancy an anti-

inflammatory state that will be safe for the fetus. The immune system can also cause abortion as a 

result of an imbalance of Th1 and Th2. When the secretion of Th1 proinflammatory cytokines such 

as TNF-α increases, it will cause damage to the placenta and result in abortion.11  

Findings from previous studies indicate that the average concentration of TNF-α in the group 

who experienced abortus imminent was 3,75 ± 1,03 ng/ml, while in normal pregnancy <12 weeks 

reached 3,03 ± 0,88 ng/ml with a p value of 0,03.12 From the data above, it can be seen that patients 

with normal pregnancy have lower levels of TNF-α than patients with abortus.12   

Increased TNF-α levels can be influenced by age.13 In a previous study, it was found that the 

sample group aged 16-17 years showed an average TNF-α concentration of 60,30 pg/ml, while the 

group aged 18-19 years had an average TNF-α concentration of 67,5 pg/ml.14 Age besides affecting 

TNF-α levels also has an impact on the occurrence of abortion because it affects a person's biological 

condition, physical, mental, emotional, psychological, and social readiness. Due to the lack of studies 

that discuss this matter, the authors are interested in conducting research related to the 

relationship between age and TNF-α levels in normal pregnancy and abortion. 

METHOD 

The type of research is analytic. The research design is cross sectional. Research conducted 

by previous researchers in January 2022 took place at the Biomedical Laboratory of Andalas 
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University for examination of TNF-α levels. The time for preparing the proposal began in December 

2022-December 2023. The data source of this research is secondary data. This study has received 

ethical approval from the Ethics Committee of the Faculty of Medicine, Andalas University, with 

ethical clearance number 490/UN.16.2/KEP-FK/2023. 

The inclusion criteria in this study were women with normal pregnancy of less than 12 weeks 

of gestation based on a clear first day of the last menstrual period (HPHT) or supported by 

ultrasound data, as well as women with spontaneous abortion with gestational age of less than 12 

weeks based on a clear LMP or ultrasound examination. The exclusion criteria included abortion 

caused by congenital abnormalities identified through ultrasound examination or clear abortion 

outcomes, pregnant women who were taking immunosuppressant drugs, particularly TNF-α 

inhibitor agents such as etanercept, certolizumab, infliximab, adalimumab, and golimumab as 

identified from medical history, and pregnant women with obesity defined as a body mass index 

(BMI) ≥ 25 kg/m². 

The sampling technique that will be used in this study is total sampling which is then selected 

according to the inclusion and exclusion criteria of the study so that the total sample is 36 patients. 

The independent variable in this study was maternal age and the dependent variable was TNF-𝛼 

levels in normal pregnancy and abortion patients. 

Univariate analysis aims to provide an overview of each variable separately so that the 

analysis of each variable is obtained with the results in tabular form. Bivariate analysis began with 

normality analysis using the Shapiro-Wilk test (data <50 samples). The statistical test used to see 

the relationship between age and TNF-𝛼 levels in normal pregnancy and abortion used the 

correlation test. If the data is normally distributed (p ≥ 0,05) then it will continue to use the Pearson 

correlation test, but if the data is not normally distributed (p < 0,05) then a non-parametric analysis 

is performed namely the Spearman correlation test. The type of statistical test to see the difference 

in age and TNF-𝛼 levels in normal pregnancy and abortion is also carried out according to the results 

of the normality test if the data is normally distributed (p ≥ 0,05) it will be continued using the T-

Independent statistical test. However, if the data is not normally distributed (p < 0,05) then a non-

parametric analysis is performed, namely Mann-Whitney. 

RESULT  

Respondent Characteristics 

Table 1. Characteristics of Patient 

Characteristics  Normal pregnancy (n=18) Abortion (n=18) 

Mean ± SD     CI 95% Mean ± SD         CI 95% 

Gestational age 

(weeks) 

9,22 ± 1,80 8,33 - 10,12 7,61 ± 1,91 6,66 – 8,56 

BMI 21,12 ± 2,05   20,19 – 22,23 21,46 ± 2,23 20,35 – 22,57 

Table 1 shows that the mean gestational age in the normal pregnancy group was at 9,22 

https://doi.org/10.25077/aoj.10.1.88-96.2026
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weeks and for abortion at 7,61 weeks.  In respondents with normal pregnancy, the average BMI is 

21 kg/m2 (95% CI: 20,19-22,23), this is the same as the BMI in the abortion group, namely 21 kg/m2 

(95% CI: 20,35-22,57).  

Table 2. Maternal Age 

Maternal Age  n Mean ± SD     CI 95% Min Max 

Normal 

Pregnancy 

 18 27,61 ± 4,42 25,41 – 29,81 21 37 

Abortion  18 33,50 ± 4,48 31,07 – 35,93 25 43 

Total  36 30,56 ± 5,47 28,70 – 32,41 21 43 

Based on table 2, it can be seen that the average age of mothers in normal pregnancy is 

27,61 years, and in abortion, in the abortion group the average age of mothers is 33,50 years.  

Table 3. Tumor Necrosis Factor Alpha (TNF-α) Levels 

TNF-α levels are considered normal if they are in the range of 10-100 pg/ml, moderate if 

they are in the range of 100-500 pg/ml, and high if they exceed 500 pg/ml.40 Table 3 shows that in 

normal pregnancy, the lowest TNF-α level is 26,64 pg/ml and the highest is 831,43 pg/ml.  

Relationship of Age with TNF-α Levels in Normal Pregnancy and Abortion 

Table 4. Normality Test Results of Maternal Age and TNF-α Using Shapiro-Wilk  

 

Variables 

P-Value Normality Test Results 

Normal Abortion Normal/Abnormal 

TNF-α 0,00 0,00 Abnormal (<0,05) 

Maternal Age 0,648 0,944 Normal (>0,05) 

Based on the normality test values in table 4, the Spearman correlation test was performed 

to see the relationship between age and TNF-α levels in normal pregnancy and abortion. An 

Independent T-test was performed to determine the difference in age in normal pregnancy and 

abortion, and the Mann-Whitney test to determine the difference in TNF-α levels in normal 

pregnancy and abortion. 

 

 

 

TNF-α Levels n Mean ± SD     CI 95% Min Max 

Normal Pregnancy 18 173,73 ± 236,82 55,96 – 291,50 26,64 831,43 

Abortion 18 514,02 ± 692,83 169,48 – 858,56 23,59 1854,33 

Total 36 343,88 ± 538,67 161,62 – 526,14 23,59 1854,33 

https://doi.org/10.25077/aoj.10.1.88-96.2026
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Relationship between Age and TNF-α Levels in Normal Pregnancy 

Table 5. Relationship between Age and TNF-α Levels in Normal Pregnancy 

 

Variables 

TNF-α 

r P Value 

Maternal Age -0,199 0,429 

Table 5 above shows that the results of the significance test using the Spearman correlation 

test obtained a p value of 0,429 (p> 0,05) which means that there is no relationship between age 

and TNF-α levels in normal pregnancy.  

Relationship between Age and TNF-α Levels in Abortion 

Table 6. Relationship between Age and TNF-α Levels in Abortion 

 

Variables 

TNF-α 

r P Value 

Maternal Age -0,044 0,862 

Table 6 above shows that the results of the significance test using the Spearman correlation 

test obtained a p value of 0,862 (p> 0,05) which means that there is no relationship between age 

and TNF-α levels in abortion.  

Age Differences in Normal Pregnancy and Abortion 

Table 7. Inependend T-test 

 

Variables 

Group 

Normal Pregnancy Abortion P Value 

n Mean ± SD n Mean ± SD  

Maternal Age 18 27,61 ± 4,42 18 33,50 ± 4,87 0,001 

The results of table 7 above obtained a p value of 0,001, meaning that there is a significant 

difference between the age of the mother in normal pregnancy and abortus pregnancy.  

Differences in TNF-α Levels in Normal Pregnancy and Abortion  

Table 8. Mann-Whitney Test 

 

Variables 

Group 

Normal Pregnancy Abortion P Value 

n Median (min-max) n Median (min-max)  

TNF-α 18 93,35 (26,64-

831,43) 

18 172,85 (23,59-

1854,33) 

0,248 

In table 8 above, it can be seen that the results of TNF-α levels in abortion are higher at 

172,85 pg/ml compared to levels in normal pregnancy which amounted to 93,35 pg/ml. The results 

of the significance test using Mann-Whitney obtained a p value of 0,248 which means that although 

https://doi.org/10.25077/aoj.10.1.88-96.2026
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TNF-α levels in abortion are higher, there is no significant difference.  

DISCUSSION 

Respondent Characteristics 
Table 1 shows that the mean gestational age in the normal pregnancy group was at 9,22 

weeks and for abortion at 7,61 weeks. More than 80% of abortions occur at 12 weeks gestation, and 

at least half of these cases are caused by chromosomal abnormalities. Half of the abortions caused 

by cytogenic abnormalities in the first trimester manifest as autosomal trisomies. This increased 

incidence of trisomy correlates with increased maternal age.11 

In respondents with normal pregnancy, the average BMI is in the normal classification, 

namely 21 kg/m2 (95% CI: 20,19-22,23), this is the same as the BMI in the abortion group, namely 

21 kg/m2 (95% CI: 20,35-22,57). This BMI is later needed to ensure that TNF-α levels in respondents 

are indeed influenced by age, not because of obesity (data exclusion). Several studies have been 

conducted to explore the correlation between BMI and the potential for spontaneous abortion. 

Obesity is often associated with unfavorable outcomes during pregnancy, which can include 

negative impacts on the embryo, endometrium, or both.12 Nutritional deficiencies have also been 

identified as a risk factor for abortion. Mothers with a BMI below normal have a higher risk of 

spontaneous abortion compared to mothers with a normal BMI.13 

Based on table 2, it can be seen that the average age of mothers in normal pregnancy is 

27,61 years, and in abortion, in the abortion group the average age of mothers is 33,50 years. It can 

be concluded that the average age of mothers in abortion is older than that of normal pregnancy. 

This finding is in line with the Albahlol study in 2020, which states that the average age of research 

participants in normal pregnancy was found to be <30 years (28,51), while in the abortion group, it 

was more than 30 years (31,2).14 This age increases the risk of the possibility of abortion. 

TNF-α levels are categorized as normal when ranging from 10 to 100 pg/ml, moderate when 

ranging from 100 to 500 pg/ml, and high when exceeding 500 pg/ml.15 Table 3 shows that in the 

normal pregnancy group, TNF-α levels varied widely, with minimum values within the normal range 

and maximum values reaching the high category. This indicates that elevated TNF-α levels can also 

be found in normal pregnancies, suggesting that TNF-α expression is influenced by multiple 

biological and environmental factors rather than pregnancy outcome alone. 

In the abortion group, TNF-α levels also showed considerable variability, with mean values 

in the high category but minimum values still within the normal range. This finding demonstrates 

that not all abortion cases are accompanied by elevated TNF-α levels, indicating that abortion is a 

multifactorial condition in which inflammatory mechanisms represent only one of several 

contributing pathways. 

From a biological perspective, TNF-α plays a pivotal role in regulating trophoblast 

proliferation, spiral artery remodeling, and maternal–fetal immune tolerance. Excessive TNF-α 

production can inhibit trophoblast invasion, impair placental vascular development, and induce 

https://doi.org/10.25077/aoj.10.1.88-96.2026
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apoptosis in trophoblastic cells, thereby disrupting implantation and placentation processes and 

potentially leading to pregnancy loss. However, the absence of consistently elevated TNF-α levels in 

abortion cases observed in this study suggests that inflammatory imbalance alone may not fully 

explain the pathogenesis of abortion. 

The variability of TNF-α levels observed in both normal pregnancy and abortion may be 

explained by the influence of other factors, including genetic predisposition, metabolic conditions, 

infections, stress, hormonal regulation, and environmental exposures. Although obesity and 

immunosuppressant drug use were controlled in this study, other potential confounding factors 

were not assessed, which may have affected TNF-α expression and contributed to the observed 

results. Furthermore, several non-inflammatory risk factors have been reported to contribute to 

abortion, such as advanced maternal age, extremes of reproductive age, nutritional status, parity, 

interpregnancy interval, previous history of abortion, psychosocial stress, and lifestyle factors. 

Therefore, the findings of this study support the concept that abortion results from a complex 

interaction between immunological, biological, and socio-demographic factors rather than a single 

biomarker. 

Overall, these results highlight the heterogeneous role of TNF-α in early pregnancy and 

abortion. While TNF-α may contribute to the inflammatory environment associated with pregnancy 

loss, its role appears to be context-dependent and influenced by multiple interacting factors. Future 

studies with larger sample sizes and comprehensive assessment of immunological, hormonal, and 

genetic parameters are required to better elucidate the role of TNF-α in early pregnancy 

outcomes.16 

Relationship of Age with TNF-α Levels in Normal Pregnancy and Abortion 

Based on the normality test values in table 4, the Spearman correlation test was performed 

to see the relationship between age and TNF-α levels in normal pregnancy and abortion. An 

Independent T-test was performed to determine the difference in age in normal pregnancy and 

abortion, and the Mann-Whitney test to determine the difference in TNF-α levels in normal 

pregnancy and abortion. 

Relationship between Age and TNF-α Levels in Normal Pregnancy 

Table 5 above shows that the results of the significance test using the Spearman correlation 

test obtained a p value of 0,429 (p> 0,05) which means that there is no relationship between age 

and TNF-α levels in normal pregnancy. This can happen because age is not the only thing that can 

affect TNF-α levels. TNF-α can be caused by other factors such as drugs, obesity, genes, infections 

in pregnant women, diabetes mellitus, vascular disorders such as atherosclerosis, stress, and 

exposure to pollution. In this study, samples taking drugs that can affect TNF-α levels and obese 

patients were excluded from the study, but other factors such as genes, maternal diseases, stress, 

and exposure to air pollution were not further analyzed. 

From previous studies, there are differences in research results, such as that conducted by 

Gupta in 2003, where a significant correlation was found between age and TNF-α levels.17 In Gupta's 

https://doi.org/10.25077/aoj.10.1.88-96.2026
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study, the samples used were people aged 66-88 years as many as 10 samples. In this study, no 

significant correlation was detected between age and TNF-α levels, which could be due to the young 

age of the sample, which is under 60 years old. 

Relationship between Age and TNF-α Levels in Abortion 

Table 6 above shows that the results of the significance test using the Spearman correlation 

test obtained a p value of 0,862 (p> 0,05) which means that there is no relationship between age 

and TNF-α levels in abortion. This contradicts the findings of Bruunsgaard's research in 2000 which 

found TNF-α levels to have a significant relationship with age. The study was conducted on a sample 

aged 81 years as an elderly group. Bruunsgaard's study was conducted on atherosclerosis patients, 

which means that other things affect TNF-α levels, namely vascular factors.18 

Age Differences in Normal Pregnancy and Abortion 

The results of table 7 above obtained a p value of 0,001, meaning that there is a significant 

difference between the age of the mother in normal pregnancy and abortus pregnancy. This study 

follows Purwaningrum's research in 2017 which obtained a p value of 0,014 (p < 0,05), meaning that 

there is a significant relationship between maternal age and the incidence of abortion.16 This proves 

that age is an important risk factor for abortion. Mothers who become pregnant at a high risk age 

of <20 years or >35 years are more likely to have an abortion than those aged 20-35 years. This is 

related to pregnancy at the age of <20 years biologically, where the reproductive organs are not yet 

fully functional and are not ready to receive the results of conception. In addition, the strength of 

the perineal muscles and abdominal muscles has not yet worked optimally.16 On the other hand, in 

pregnancies aged ≥35 years, the body experiences a decrease in function. Increased maternal age 

contributes to inadequate progesterone production, causing a lack of progesterone production by 

the corpus luteum to support the implantation process.16 

Another study conducted by Asnur in 2022 found that there was a significant correlation 

between maternal age and the incidence of abortion at Dr. M. Djamil Padang Hospital in 2018-2020 

with a p value of 0,012.19 In this study it was found that age significantly affects biological conditions, 

such as ovarian sensitivity to gonadotropins, ovum quality, and an increased risk of chromosomal 

abnormalities. Age also affects the function of the placenta and hormones in the body.19 

Not in line with the study conducted by Qubro in 2018, this study showing that the results 

of the analysis of maternal age and the incidence of abortion at Abdul Moeloek Hospital Bandar 

Lampung had a p value of 0,128 (p> 0,05). This means that there is no significant relationship 

between the age of the mother during pregnancy and the incidence of abortion.20 In contrast, 

Yange's research in 2015 found that there was no significant correlation between age and abortion 

indicated by a p value of 0,997 (p> 0,05).21 The cause is the limited number of samples investigated, 

so the results obtained may be by the percentage but do not show a significant relationship when 

tested statistically.21 

Differences in TNF-α Levels in Normal Pregnancy and Abortion  

In table 8 above, it can be seen that the results of TNF-α levels in abortion are higher at 

https://doi.org/10.25077/aoj.10.1.88-96.2026
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172,85 pg/ml compared to levels in normal pregnancy which amounted to 93,35 pg/ml. The results 

of the significance test using Mann-Whitney obtained a p value of 0,248 which means that although 

TNF-α levels in abortion are higher, there is no significant difference. This is in accordance with a 

study conducted by Kuar in 2011, namely, there is no significant relationship between TNF-α with 

normal pregnancy and abortion.22 

This study is in line with a study conducted by Bombell in 2008 which noted that there was 

no significant correlation between TNF-α and the occurrence of abortion.23 The same study was also 

conducted by Progoshin in 2004 with the result that there was no correlation between the level of 

TNF-α in the control group, namely normal pregnancy, and the level of TNF-α in the group that 

experienced abortion.24 This study is in line with research by Babbage, et al., in 2001 which found 

that there was no correlation between TNF-α and the occurrence of abortion.25 

This study was by Pietrowski, et al., in 2004 who researched the TNF-α -308 and -863 genes 

and found that TNF-α polymorphisms were not associated with the incidence of recurrent abortion 

in Caucasian women.26 The study was also in accordance with Baxter, et al., in 2002 who found that 

there was no significant correlation between TNF-α levels and the incidence of recurrent abortion.27 

In contrast to the results of a study conducted by Putra in 2018, the average TNF-α level in 

abortion cases (767,57 ± 347,94 pg/mL) was shown to be higher than normal pregnancy (446,32 ± 

365,51 pg/mL), with a p value of 0,006 (p < 0,05). Suganda's research in 2019 also showed that there 

was indeed a correlation between TNF-α levels and the occurrence of abortion because TNF-α has 

a role in inhibiting trophoblast development, inhibiting the invasion of the spiral artery into the 

decidua, and damaging blood vessels in the decidua, this causes disturbances in the implantation 

process and contributes to the occurrence of abortion.13 In Adhi's research in 2014, it was also found 

that the average serum TNF-α concentration in the abortion group (3,83 ± 1,52 ng/ml) and the 

normal pregnancy group (2,76 ± 1,49 ng/ml) had a p value of 0,032 (p < 0,05). This finding indicates 

a significant correlation between TNF-α levels and the incidence of abortion.28 These findings are 

consistent with previous studies showing that pregnancy outcomes are influenced not only by 

immunological mechanisms but also by maternal and obstetric factors, supporting the multifactorial 

nature of abortion. 29 

CONCLUSION 

This study found that maternal age was significantly higher in women experiencing abortion 

compared to those with normal pregnancy. However, no significant correlation was observed 

between maternal age and TNF-α levels in either normal pregnancy or abortion. In addition, there 

was no significant difference in TNF-α levels between the two groups. These findings indicate that 

maternal age is an important factor associated with abortion, but its effect does not appear to be 

mediated through TNF-α levels. Therefore, TNF-α alone may not adequately explain the occurrence 

of abortion, suggesting that other biological and non-biological factors may contribute to early 

pregnancy loss. 
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