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ABSTRACT   

Unintended pregnancy is a condition where pregnancy occurs without the desire of want to have 

children. The high number of unintended pregnancies shows the need to research to find out the factors 

attributed to unintended pregnancy. Unintended pregnancy data used as a response variable includes 

imbalance binary data, which requires the use of logistics regression analysis. The imbalance of 

unintended pregnancy data causes a misclassification where a minority class sample can be classified 

as a majority class. One of the methods to overcome this imbalance is resampling. This research uses 

the Synthetic Minority Over-sampling Technique-Nominal (SMOTE-N) to overcome the imbalance. 

This technique synthesizes a new sample to balance the dataset by resampling the minority class 

sample. The data used in the research is the 2019 East Java data of the Accountability and Performance 

Survey. The sample is 8327 women of reproductive age. The variables which are expected to affect 

unintended pregnancy are age, education, occupation, residence, marital status, number of living 

children, and contraceptive knowledge. The best model obtained from the performance through 

accuracy, sensitivity, specificity, and G-mean. The results show the average accuracy between the 

model without imbalance treatment shows 89.7 % accuracy compared to only 65.3 % accuracy of the 

logistics regression model using SMOTE-N. However, the sensitivity of the model without imbalance 

treatment is lower than that using SMOTE-N. Moreover, the specificity and the G-mean show a not 

available value (N.A.), which indicates there is an imbalance that cannot classify data of the minority 

class sample. The results of the regression based on the Odds Ratio (OR) show that women aged 25-

34, aged  35, have higher education, working, married, living in rural areas, have more than two 

children, and have good contraception knowledge are at high risk of having an unintended pregnancy.     
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INTRODUCTION 

Unintended Pregnancy is a pregnancy that is not wanted by one or both parents. Unintended 

Pregnancy is a pregnancy condition without the desire to have children, a pregnancy that occurs not 

at the desired time, or an unplanned pregnancy at the time of conception [1]. Unintended Pregnancy 

is one of the most critical challenges facing the global public health system that harms women's 

personal lives, their families, and society [2]– [4]. 

According to research, among 208.2 million pregnancies that occur worldwide, as many as 38% (75 

million) of these pregnancies are unintended pregnancies [1]. Most unintended pregnancies in 

developing countries are caused by not using any modern contraceptive [1]. In Ethiopia, 24.7% of 

unintended pregnancies were due to contraceptive failure, and 42% were due to not using 

contraception [1]. The lack of knowledge about contraceptives is one of the reasons why unintended 

pregnancies cannot be prevented [5]. 

Unintended pregnancy is a health problem and has an impact not only on women but also on women's 

families and society in general [2], [3]. This unintended pregnancy is also one of the main reasons 

for the number of abortions [1]. For women aged 15-24 years, As many as 50 million cases of 

unintended pregnancy out of 75 million cases caused abortion, of which 29 million cases of abortion 

occurred in unsafe conditions [6]. Unsafe abortion is also one of the leading causes of maternal death. 

Around 80,000 women die from unsafe abortions [7].  

Unintended pregnancies have an impact on the parents, children, and society. One indication of the 

impact of Unintended Pregnancy is that it is one of the main reasons for the number of illegal and 

unsafe abortions which is one of the main causes of death and disability among mothers. Women 

aged 15-24 years have a higher risk of maternal death due to physical immaturity which is also 

exacerbated by these adolescents' lack of knowledge and experience [5]. In addition, due to the 

unpleasant feelings and emotions of the mother during pregnancy, the mother experiences more stress 

and nervous tension, and may even have effects such as depression, suicide, and a decrease in the 

mother's quality of life [6]. The impact of unintended pregnancy is also more felt by women aged 15-

24 or teenagers, such as expulsion from school, rejection by family and environment, forced 

marriage, depression, and others [8]. In addition, women who give birth to children in their teens will 

have an impact on children such as developmental disabilities, behavior problems, and poor academic 

performance [1].  

Many studies have been conducted on unintended pregnancies related to factors such as maternal 

age, father's age, education level of mother and father, economic status, employment status, 

pregnancy history, etc. Among them is a study conducted by [5] on women aged 15-24 years in 

Tanzania using regression. The results of this study indicate that age, education level, occupation, 

and marital status are factors that have a significant effect on unintended pregnancies in adolescents. 

In 2017, research on the risk factors for unintended pregnancy in Indonesia was conducted [9] using 
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health and demographic survey data. The results of this study indicate that maternal age, number of 

births, place of residence, and history of contraceptive use have a significant relationship with an 

unintended pregnancy. In contrast, employment status, education level, and family economic status 

significantly affect unintended pregnancy. 

In this study, an analysis will also be carried out to determine the factors behind the occurrence of 

unintended pregnancies using several variables that are thought to have an effect, namely age, 

education, occupation, residence, marital status, number of living children, and contraceptive 

knowledge. One of the methods that can be used is logistic regression. Logistic regression is a 

statistical method used to predict an event where the response variable is binary (dichotomous) [10]. 

Logistic regression does not assume a linear relationship between the dependent and independent 

variables. The purpose of logistic regression is to predict the categorical response variables using the 

best model correctly. Logistic regression calculates the probability of success from the probability of 

failure, where the results of the analysis are transformed in the form of OR (Odd Ratio) [10].  

This study uses secondary data from the Program Accountability Performance Survey (SKAP), 

which shows that the number of unintended pregnancies in East Java in 2019 was 855 out of 8327. 

Empirically, it shows that the data on the number of unintended pregnancies in East Java is not 

balanced. Analyzing unbalanced data becomes an interesting study because it needs to handle 

unintended pregnancy data so that the data becomes balanced. This study used the SMOTE-N method 

to overcome the imbalanced data. The SMOTE-N method is a development of the SMOTE method, 

which is a method that creates synthesis data in the minority class for data with nominal attributes 

[11], [12]. The difference between the SMOTE and SMOTE-N methods is the distance used [12]. 

Research on the classification of imbalanced data using SMOTE and logistic regression has been 

carried out by [13] using several datasets where the logistic regression estimates are compared using 

SMOTE and without SMOTE. The results showed that the accuracy produced without SMOTE was 

higher but produced biased results because minority data tended to be classified into the majority 

class. The logistic regression method with SMOTE produces higher AUC, sensitivity, and precision 

than without SMOTE. Another research by (Zain) compares the classification results without 

handling imbalance and by using SMOTE-N. The results of this study indicate that classification 

with imbalance handling using SMOTE-N produces better performance than without imbalance 

handling in terms of sensitivity, specificity, and G-Mean. 

Pregnancy is a health problem that needs attention. So, determining the factors associated with 

unintended pregnancies is necessary to do. This study aimed to overcome the imbalanced unintended 

pregnancy data and classify unintended pregnancies by using the logistic regression method to obtain 

the factors that influence unintended pregnancies and the best model for the classification of 

unintended pregnancies. 
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METHODS 

Data Sources and Research Variables: The data used in this study is secondary data from the SKAP 

BKKBN module for Women of Reproductive Age (WUS) in East Java Province in 2019. The sample 

used is 8,327 women aged 15-49 years. The variables used in this study are as follows: 

𝑌: Unintended Pregnancy (0: Yes, 1: Other) 

𝑋1: Age (0:< 25 years, 1: 25 − 34 years, 2:> 35 years) 

𝑋2: Education (0:≤SLTP, 1:>SLTP) 

𝑋3: Occupation (0: Unemployee, 1:Employed) 

𝑋4: Residence (0:Village, 1:City) 

𝑋5: Marital Status (0:Married, 1:Other) 

𝑋6: Number of Living Children (0:≤ 2, 1:> 2) 

𝑋7: Contraceptive Knowledge (0: No, 1: Yes) 

Research Design: In this study, the classification of unintended pregnancy will be carried out using 

the logistic regression method. Before classification, pre-processing of data is carried out to overcome 

missing values, after that, the data is divided into training and testing data using 5-fold cross-validation. 

The next step is to handle the imbalanced data by using SMOTE-N on the training data, after the data 

is balanced, the logistic regression method is applied to the data. The regression equation and OR will 

be obtained from the logistic regression model. After obtaining the model, the next step is to classify 

the testing data using the previously obtained model. Then the performance measurement on the results 

of the classification of the two methods is carried out using accuracy, sensitivity, specificity, and G-

Mean. And the last is to compare the performance to get the best model for the unintended pregnancy 

classification. 

Result: Table 1 shows the performance of logistic regression classification without imbalance 

handling and with imbalance handling using SMOTE-N. The average accuracy obtained by the model 

without handling imbalance is 89.70%. This is much higher than the average accuracy produced by 

the logistic regression model with SMOTE-N, which is only 65.30%. However, the sensitivity 

produced by the model without imbalance handling is lower than the model with SMOTE-N, and the 

specificity and G-Mean produced are Not Available, indicating an imbalance in the data because the 

model cannot classify the data in the minority class. The specificity and G-Mean produced by the 

logistic regression model with SMOTE-N increased, which means that the model with SMOTE-N 

overcame the imbalanced data and correctly classified the data in the minority class. Based on this 

classification performance, we can conclude that the model with SMOTE-N is better than the model 

without handling the imbalance. Therefore, we will use logistic regression with SMOTE-N to classify 

unintended pregnancy among women of childbearing age. 
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Table 1. Logistics Regression Classification Performance 

 

 Accuracy Sensitivity Specificity G-Mean 

Logistic Regression 0.897 0.897 NA NA 

Logistic regression with 

SMOTE-N 

0.653 0.940 0.175 0.405 

Table 2 shows the performance of the logistic regression classification with SMOTE for each fold. 

Based on Table 2, it can be seen that the fold that produces the highest accuracy, sensitivity, specificity, 

and G-Mean values is fold 3, where the accuracy is 0.669, sensitivity is 0.949, specificity is 0.191, and 

the G-Mean is 0.425 so that the resulting model by fold 3 is the best. 

Table 2. Logistics Regression Classification Performance With SMOTE-N 

 

 Accuracy Sensitivity Specificity G-Mean 

Fold 1 0.658 0.933 0.167 0.395 

Fold 2 0.639 0.942 0.171 0.401 

Fold 3 0.669 0.949 0.191 0.425 

Fold 4 0.667 0.940 0.179 0.410 

Fold 5 0.633 0.938 0.166 0.394 

From the logistic regression model generated by fold 3, the parameter estimates obtained can be seen 

in Table 3, where all variables show significant results, which means that the variables of age, 

education, job status, residence, marital status, number of children still alive, and contraceptive 

knowledge have a significant effect on the unintended pregnancy. 

Table 3. Estimation of Logistics Regression Parameters 

 

 B Std. Error P-

value 

Signifikansi 

Constant -2.412 0.123 0.000 * 

Age (𝑿𝟏)(1) 1.812 0.105 0.000 * 

Age (𝑿𝟏)(2) 1.652 0.103 0.000 * 

Education (𝑿𝟐)(1) 0.291 0.043 0.000 * 

Occupation (𝑿𝟑) (1) 0.752 0.043 0.000 * 

Residence (𝑿𝟒)(1) -0.476 0.044 0.000 * 

Marital Status (𝑿𝟓)(1) -0.958 0.083 0.000 * 

Number of Living Children (𝑿𝟔)(1) 1.642 0.056 0.000 * 

Contraceptive Knowledge (𝑿𝟕)(1) 0.280 0.076 0.000 * 

*: significant at the level of 5%; -: not significant 
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Based on the parameter estimates obtained in Table 3. Then the equation can be written as follows. 

 ( ) ( )1 2 3 4 5 6 71 1
2.412 1  .812  1.652  0.291  0.752 0.476 0.958  1.642  0.280 Logit g x X X X X X X X X  = − + + + + − − + +   

Table 4. OR and Confidence Interval OR of unintended pregnancy 

 OR CI low 

(2.5) 

CI High 

(97.5) 

Age (𝑿𝟏)(1) 6.125 5.005 7.544 

Age (𝑿𝟏)(2) 5.216 4.277 6.404 

Education (𝑿𝟐)(1) 1.338 1.229 1.457 

Job Status (𝑿𝟑) (1) 2.121 1.949 2.309 

Residence (𝑿𝟒)(1) 0.621 0.57 0.676 

Marital Status (𝑿𝟓)(1) 0.384 0.325 0.451 

Number of Children Still Alive 

(𝑿𝟔)(1) 

5.166 4.632 5.771 

Contraceptive Knowledge 

(𝑿𝟕)(1) 

1.322 1.139 1.536 

Discussion: Table 4 shows the OR and confidence interval for unintended pregnancy. This OR value 

can be used to interpret the model. The OR value can be used to express a relationship between 

categorical variables to determine the measure of risk between predictor variables and response 

variables. In Table 4. the OR value for the variable age 25-34 years is 6.125, which means that women 

with an age range of 25-34 years have a risk of having adverse events of 5,005 times compared to 

women with an age range of 25 years. Likewise, women in the 35-49 years age group with an OR 

value of 5,216 indicate that the risk of a 35-year-old woman having adverse events is 4,277 times 

compared to a 25-year-old woman. This shows a different result from the study conducted by [6], 

which showed that women in the age group of 20-34 years and 35 years had a lower risk of adverse 

events than women in the age group of 25.  

Women with higher education have a higher risk of having an unintended pregnancy than women with 

low education. The results of this study are in line with the research by [14] which shows the same 

results, women who have a higher education have a higher risk of having unintended pregnancies 

compared to women who have low education. However, research from [15] shows the opposite results 

where the women’s risk of having unintended pregnancy is higher when they have low education. 

For Occupation variables, women who work have an OR of 2.121, which means that women who work 

have a 2,121 risk of having unintended pregnancy compared to women who do not work. Different 

results are shown by (5, 9, 16), which shows that women who do not work have a higher risk of having 

unintended pregnancies than women who work.  
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Women who live in urban areas have a higher risk of having unintended pregnancies than women who 

live in rural areas. The results of this study are in line with research from [17]–[19] which shows that 

women who live in urban areas have a higher chance of having unintended pregnancies than women 

who live in rural areas. But research from [9], [20] shows the opposite result where women who live 

in villages have a higher risk.  

Single/divorced women have an OR of 0.384, which means that single/divorced women have a lower 

risk of having unintended pregnancy than married women. This study shows different results from the 

study [1], [5], [21] where single/divorced women at high risk have a higher risk of having unintended 

pregnancy than married women.  

The variable number of living children shows the same results as research [14] which shows that 

women who have children who are still alive > 2 have a higher chance of having unintended pregnancy 

than women who have children living   2.  

Furthermore, for the contraceptive knowledge variable, the results of this study indicate that women 

who have good knowledge of contraception are at risk of having unintended pregnancy by 1,322 times 

compared to women who have less knowledge of contraception, while [1] indicates that women who 

have good knowledge of contraception have an opportunity to having unintended pregnancy lower 

than those who have less knowledge of contraception. 

The results of other studies in Pakistan explain that unwanted pregnancy generally occurs in women 

with low education who do not know how to have safe sexual intercourse, for example they do not 

know how to use contraceptives to prevent pregnancy.[22].  High prevalence of unwanted pregnancies 

and important factors especially those related to knowledge of family planning. An integrated national 

family program that provides contraceptive services, especially modern methods, to women during the 

pre-conception period, especially long-term contraceptive methods. Unfortunately, the results of the 

2017 Indonesian Demographic and Health Survey (IDHS) show that 64% of Women of Reproductive 

Age (WUS) have used contraception. But unfortunately only 13% of women use MKJP such as IUD 

(intrauterine device), implants and sterilization [23]. Therefore, women need knowledge about all 

types of contraception are important, especially long-term contraception in contributing to unwanted 

pregnancies. 

Conclusion: Based on the analysis above, the conclusions obtained are: 

1. A more accurate model is the logistic regression model with SMOTE. The model without 

imbalance handling produces higher accuracy than the logistic regression model with SMOTE, 

but the specificity and G-Mean are NA values. Meanwhile, the logistic regression model with 

SMOTE has a higher sensitivity value and can increase the specificity and G-Mean values. 
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2. Using logistic regression, it is known that the variables age 25-34, age ≥ 35, education ≥ junior 

high school, working women, women living in urban areas, single/divorced women, and the 

number of children > 2 have a significant effect on unintended pregnancies. 

3. The risk of women aged 25-34, aged ≥ 35, having higher education, working, married, living in 

a village, having living children > 2, and having sound knowledge of contraception are at a higher 

risk of having an unintended pregnancy. 
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