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Abstract. Smoking is one of public health threats. Cigarette consumption does not only impact 

on a person's declining health but also social behavior. Smoking behavior in women, especially 

eligible women (15-49 years old) threatens women’s reproductive health and the condition of 

the fetus in the womb during pregnant, which may get worse in poor households. Aside from 

that, cigarette consumption in Indonesia occupies the second position in food consumption with 

a portion of 12.17 percent. Therefore, the purpose of this study is to examine the variables that 

affect eligible women in poor households to smoke in Indonesia. The sources of the research 

data are the 2017 Indonesia Demographic and Health Survey (2017 IDHS) with the  Household 

and Eligible women questionnaires. The method of analysis used descriptive analysis and 

inferential analysis with binary logistic regression method in rare event with the firthlogit model. 

The results of the study show that eligible women in poor households in Indonesia would have 

a tendency to smoke when they live in urban areas, are more mature in age, their highest 

educational level is lower than junior high school, work, never access mass media, have partner 

who do not work and have a big number of household members.  

1. Introduction 

Smoking has become a common thing for people and has become one of the world's public health threats. 

The impact of smoking from any angle is detrimental, both for the smokers and those around. According 

to WHO (2020), more than 8 million people die annually due to tobacco use, of which 7 million more 

deaths are active smokers and the rest are non-smokers who are exposed to secondhand smoke (passive 

smoking) [1]. It is also reported that approximately 80 percent of the 1.3 billion tobacco users worldwide 

live in low- and middle-income countries, where the burden of tobacco-related disease and death is 

heaviest [1]. In addition, the growing trend of smoking does not discriminate against age or gender. 

According to WHO (2010), about 200 million of the world's one billion smokers are women and 1.5 

million women die each year due to tobacco use, of which most (75 percent) of these women live in 

low- and middle-income countries [2]. 

 In a systematic review and meta-analysis conducted by Jafari et al. (2021), the prevalence of current 

and former smoker among women in the world was 17 percent and 28 percent, respectively. The 

prevalence of former smokers among adolescent girls/school students, adult women, pregnant women, 

and women with the disease is 23 percent, 27 percent, 32 percent, and 38 percent, respectively. 

Meanwhile, the prevalence of current smokers among adolescent girls/school students, adult women, 

pregnant women, and women with the disease is 15 percent, 13 percent, 21 percent, and 25 percent. The 

prevalence of current women smokers in Oceania, Asia, Europe, America, and Africa is 21 percent, 22 

percent, 18 percent, 0.8 percent, and 12 percent, respectively.[3] 
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 Indonesia, as one of the developing countries in Asia, in 2018 became the country with the fourth 

highest prevalence of smokers in the South and East Asia region, behind Myanmar, Bangladesh and 

East Timor [4]. It is also reported that around 225,700 people annually die in Indonesia due to smoking 

or other tobacco-related diseases [5]. The percentage of women smoking in Indonesia in 2017 was 2 

percent [6]. 

 The smoking rate among women is influenced by promotions carried out by tobacco companies in 

developed and developing countries that are increasingly aggressively in targeting the women market. 

Barraclough (1999) concluded that there was some evidence of tobacco advertising directly targeting 

women [7]. This shifts the negative stigma of women smoking, and increases the rate of smoking women 

[8]. 

 The shift in the stigma of smoking on women is one of the things that has been pushing the number 

of smoking women to increase. Nevertheless, smoking behavior in women bears a high risk of infertility, 

late pregnancy, and cervical cancer [2]. Furthermore, if a woman smokes during pregnancy, it can 

increase the risk of preterm labor, stillbirth, neonatal, and reduced milk production. In addition, smoking 

is associated with respiratory tract diseases, such as asthma, pneumonia, ARI, and tuberculosis, and 

degenerative diseases such as heart disease, hypertension, stroke, cataracts, tumors/cancer [9]. 

 However, in the economic aspect, cigarettes are the second commodity in monthly per capita 

expenditure according to food groups in Indonesia, which amounted 12.17 percent, with 10.96 cigarette 

consumption in urban households and 14.17 percent cigarette consumption in rural households [10]. 

This issue should raise concern because the consumption of cigarettes in the household can affect the 

expenditure of household needs and is more severe in poor households. 

 Tobacco use contributes to poverty by diverting household expenditures such as food and housing to 

tobacco [5]. Supriadi and Rusyiana (2018) in their research also found that poor households prioritized 

cigarette consumption over rice consumption [11]. The percentage of monthly per capita expenditure 

according to food commodity groups in March 2020 showed that cigarette and tobacco commodity 

expenditures were included in the low expenditure group, namely quintiles 1 and 2, are 10.56 percent 

and 12.91 percent [12]. 

 Based on the description above, smoking behavior among women, especially in poor households, 

cannot be underestimated. Although the number of smoking women is less than that of men, smoking 

behavior in women requires attention, seeing that smoking women affects their reproductive health and 

are dangerous for women who smoke while pregnant because it can cause harms to the baby they are 

carrying. So, this study aims to provide an overview of the smoking status of eligible women in poor 

households, analyze the variables that affect the smoking status of eligible women in poor households, 

and analyze the trend of the variables that affect the smoking status of eligible women in poor households 

in Indonesia.  

2. Methodology 

2.1. Theoretical basis 

Smoking is an activity to suck tobacco leaves that have been chopped, either burned and smoked at one 

end and allowed to smolder so that the smoke can be inhaled through the mouth at the other end [6]. A 

cigarette contains 4000 types of chemical compounds, 400 harmful substances, and 43 cancer-causing 

(carcinogenic) substances [6]. Therefore, cigarettes can be said to have more negative impacts than 

positive impacts where long-term cigarette consumption can cause serious problems for the health of 

the human body [13]. 

 Hidayati et al. (2008) concluded that smoking, both in terms of time spent smoking and the number 

of cigarettes consumed per day, had a significant correlation with the probability of suffering from 

chronic kidney failure [14]. Smoking also had a significant correlation to the incidence of coronary heart 

disease [15]. Suraioka (2012) also mentioned that smoking habits can cause heart disease, lung disease, 

cancer, stroke, and physical disorders such as eye and nose irritation, headache, hoarseness, cough, 

respiratory illnesses [16]. 

 Smoking behavior is influenced by several aspects. Sarafino and Smith (2011) stated that smoking 

behavior can be influenced by knowledge, gender, socio-cultural background, and social environment 
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[18]. Based on consumer behavior, Hawkins and Mothersbaugh (2016), the influence of a person 

consuming cigarettes could be both internal or external [19]. Internal influences include perception, 

learning process, memory, motivation, personality, emotions and attitudes. External influences include 

culture, subculture, demographics, social status, reference group, family and marketing activities. 

 The related study referred to are as follows. Smith et al. (2012) in their study concluded that smoking 

status in women was significantly related to race/ethnicity, age, education, place of residence, health 

status, depression status, regular visits to the doctor, consumption of fast food, and alcohol consumption 

[20]. Afifi et al. (2010) revealed that socio-economic and demographic, social capital and women's 

autonomy variables were connected with smoking behavior [21]. Mitchell et al. (2016) found that 

economic, environmental, and social factors were associated with smoking patterns in women [22]. 

Timban et al. (2018) conclude that smoking behavior was related to age, gender, education level, marital 

status, and wealth level [23]. Sari and Seftarita (2018) stated in their study that the cigarette price, 

education, age, number of family members, and smoking environment variables affect smoking women 

[24].  

2.2. Scope 

This study covers all regions in Indonesia. The unit of analysis in this study is eligible women in poor 

households, namely women aged 15-49 years who have wealth index in the poor and very poor groups. 

Based on the results of the 2017 Indonesian Demographic and Health Survey (IDHS) data processing, 

there were 8446 women aged 15-49 years old in poor households in Indonesia. The sample used in this 

study was 8008 due to the unavailability of data. 

 This study used a dichotomous dependent variable, namely smoking status or not. While the 

independent variables that affect the dependent variable are the area of residence, age, education, 

working status, exposure to mass media, partner’s education level, partner’s working status, the number 

of household members and the number of children 5 and under in the household. 

2.3. Analysis method   

The analytical method used in this study is descriptive and inferential analysis. The descriptive analysis 

is used to provide an overview of the smoking status of eligible women in poor households in Indonesia. 

The inferential analysis uses binary logistic regression on rare events with the Penalized Maximum 

Likelihood (Firthlogit) method on parameter estimation to determine the variables that affect smoking 

status of eligible women in poor households in Indonesia. 

 Imbalanced data or rare events is when the probability of success (Y=1) as a minority group on the 

dependent variable is less than 5 percent [25]. This can result in the opportunity of the minority group 

being underestimated and causing the chance of failure (Y=0) as the majority group to be overestimated. 

This will cause minority groups to have a very small possibility of predicting its existence and even tend 

to be misclassified, which will turn the minority group as the majority group. 

 In this study, to solve the bias problem, the Firthlogit method recommended by Firth (1993) was 

used. The maximum likelihood penalized function is as follows: 

 𝐿𝑃𝑀𝐿(𝜷) =  𝐿𝑀𝐿(𝜷)|𝐼(𝜷)|
1
2⁄   (1) 

As for in the form of the equation of the log-likelihood function as follows: 

𝑙𝑜𝑔 𝐿𝑃𝑀𝐿(𝜷) = 𝑙𝑜𝑔 𝐿𝑀𝐿(𝜷) +
1

2
𝑙𝑜𝑔[|𝐼(𝜷)|] (2) 

description: 

𝐿𝑃𝑀𝐿(𝜷)  :  penalized likelihood function of firthlogit 

𝐿𝑀𝐿(𝜷)  :  likelihood function of the maximum likelihood method 

|𝐼(𝜷)|
1
2⁄   : Jeffrey’s Invariant Prior  

 

 The firthlogit method aims to reduce the bias in parameter estimation by including a small bias in 

the score function 𝑈(𝛽) [26]. The score function 𝑈(𝛽) is the gradient obtained from the first derivative 
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of MLE and 𝐼(𝛽) is the second derivative. The estimation of the Penalized Maximum Likelihood is 

obtained by dividing or selecting the number of observations i into two new observations that have a 

response value of 𝑦𝑖 and 1 − 𝑦𝑖  with a weighting of 1 +
ℎ𝑖

2
 and 

ℎ𝑖

2
 [27], so it will form the following 

equation. 

 𝑈(𝛽𝑟)
∗ =∑{(𝑦𝑖 − 𝜋(𝑥𝒊)) (1 +

ℎ𝑖
2
) + (1 − 𝑦𝑖 − 𝜋(𝑥𝒊))

ℎ𝑖
2
}

𝑛

𝑖=1

𝑥𝑖𝑟 
(3) 

 𝑈(𝛽𝑟)
∗ = ∑ {𝑦𝑖 − 𝜋(𝑥𝒊) + ℎ𝑖 (

1

2
− 𝜋(𝑥𝒊))}

𝑛
𝑖=1 𝑥𝑖𝑟 = 0  (4) 

Where i =1,2,,…,n dan r =1,2,3,…,p. It is known 𝑈(𝛽𝑟) =  ∑ (𝑦𝑖 − 𝜋(𝑥𝒊))𝑥𝑖𝑟
𝑛
𝑖=1 = 0, so that equation 

(4) is obtained. While ℎ𝑖 is the ke-i diagonal element of the matrix as follows.  

 
𝑯 = 𝑾

1
2𝑿(𝑿𝑇𝑾𝑿)−1𝑿𝑇𝑾

𝟏
𝟐 (5) 

Where 𝑾 = 𝑑𝑖𝑎𝑔 {(1 − 𝜋(𝑥𝒊))}. In the Penalized maximum likelihood (PMLE) method, the estimation 

�̂� can be obtained by an iterative process until it coverages as follows [27]: 

 𝛽(𝑠+1) = 𝛽(𝑠) + 𝐼−1(𝛽(𝑠))
∗
 (6) 

Where s is the number of iterations which in this study was completed with software R 4.1.0 to estimate 

the parameters. The steps in performing a binary logistic regression analysis on rare events are as 

follows. 

 

1) Model formation 
The binary logistic regression model on rare events that is formed and will be tested for significance is 

as follows: 

𝑔 = �̂�0 + �̂�1𝐷1 + �̂�2𝑋2 + �̂�3𝐷3 + �̂�4𝐷4 + �̂�5𝐷5 + �̂�6𝐷6 + �̂�7𝐷7 + �̂�8𝑋8 + �̂�9𝑋9 (7) 

Description:  

𝑔 :  Variable smoking status 

𝐷1 :  Dummy variable area of residence 

𝑋2 :  Age 

𝐷3 :  Dummy variable education 

𝐷4 :  Dummy variable working status 

𝐷5 :  Dummy variable mass media exposure 

𝐷6    :  Dummy variable the partner’s education  

𝐷7 :  Dummy variable the partner’s working status 

𝑋8 :  Number of household members 

𝑋9 :  Number of children 5 and under in household 

 

2) The Goodness of Fit Test 
Hosmer Lemeshow test was conducted to see whether the model used was appropriate to explain the 

dependent variable. The statistic of Hosmer Lemeshow test 𝐶 is calculated by the formula 𝐶 =

 ∑
(𝑂𝑘−𝑛

′
𝑘𝜋𝑘)

𝑛′𝑘𝜋𝑘(1−𝜋𝑘)
 

𝑔
𝑘=1 , where 𝑔 the numbers of groups, 𝑛′𝑘 the numbers of observations of the 𝑘 group , 𝜋𝑘 

the average estimated probability of the 𝑘 group.The decision rejects 𝐻0 when  𝐶 > 𝜒(0.05;𝑔−2)
2  or p-

value < 0.05. The desired decision is to fail to reject 𝐻0, so it can conclude that the model that has been 

formed is suitable or fit to explain the dependent variable. 

 

3) Simultaneous test 
Simultaneous testing uses the Likelihood Ratio Test (LR-Test) or the G test statistic to see the joint 

effect of the independent variables on the dependent variable [28]. The comparison of the likelihood 
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function values without the independent variable 𝐿0 and with the independent variable  𝐿1will result in 

a decision reject 𝐻0 when 𝐺 = −2𝑙𝑛 [
𝐿0

𝐿1
]  > 𝜒𝑝;0.05

2  or p-value < 0.05. Where is 𝑝 the degree of freedom 

for chisquare. This means that with a significance level of 5 percent, it can be concluded that there is 

sufficient evidence to state that there is at least one independent variable that affects the smoking status 

of eligible women in poor households in Indonesia. 

 

4) Partial test 
The partial test using the Wald test aims to determine which independent variables affect the smoking 

status of eligible women in poor households. The decision rejects 𝐻0 when 𝑊𝑗 = (
�̂�𝑗

𝑆𝐸(�̂�𝑗)
)
2

> 𝜒1;0.05
2  or 

p-value < 0.05. This means that with a significance level of 5 percent, it can be concluded that the 

independent variable 𝛽�̂� significantly affects the smoking status of eligible women in poor households. 

 

5) Classification table 
The classification table is a method used to determine the predictive power of the model [28]. The 

classification table aims to map the data to the predicted class so that it can be seen whether the resulting 

model already reflects the data. Generally, the cut point uses 0.5 [28], but this value is not appropriate 

for unbalanced data. However, this value can be approximated by the optimum cut point of the ROC 

curve. According to Agresti (2019) the ROC curve can summarize the predictive power for all possible 

cut points so that it is more informative [29]. According to Pandey and Jain (2016) the ROC curve is 

able to identify the optimum cut point, evaluate the performance comparison of several diagnostic tests, 

and evaluated the performance comparison of diagnostic tests on several population samples [30]. The 

optimum cut point obtained from the ROC curve is the value that has the smallest distance to the point 

(1-specificity, sensitivity) = (0,1). In addition, several measures are used to determine whether the 

classification is correct, namely accuracy, sensitivity, and specificity. 

 

6) Odds Ratio 
The odds ratio in the logistic regression method is used to estimate the tendency of the association 

between the independent variable and the dependent variable. The greater the value of 𝑒𝛽𝑗, the greater 

the tendency of eligible women in poor households in a category in the j-variable to smoke compared to 

the reference category. 

 𝜃  =  𝑒�̂�𝑗 (8) 

3. Result 

Based on the results of the 2017 IDHS data processing, the percentage of eligible women who smoke in 

poor households with smoking status in Indonesia is 2.24 percent. This percentage showed that 2 to 3 

out of 100 eligible women in poor households were active smokers. In line with the study conducted by 

Ng et al. (2014) which stated that the prevalence of women smoking in developing countries is less than 

5 percent, in contrast to developed countries where the prevalence of women smoking exceeded 20 

percent [31]. However, this small percentage requires attention in order to prevent an increase. This is 

because according to a report by the ASH Organization (Action on Smoking and Health) (2019) in the 

UK there was evidence that women in developing countries are being targeted by tobacco companies 

[32].  
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Figure 1. Percentage of eligible women in poor households in 

Indonesia 2017 

Source: IDHS 2017 

 

 This study used independent variables that are categorical and numerical. According to the 

categorical independent variables, eligible women who smoke in poor households are commonly found 

in the characteristics of living in urban areas, the highest education level is lower than junior high school, 

working, never exposed to mass media, having a partner with the highest education level is lower than 

junior high school, and the partner does not work. 

Table 1. Percentage of eligible women in poor households based on smoking status and 

categorical independent variables. 

Variable 
Smoking status (%) 

Smoke Do not smoke 

Residential area 

Rural 1.96 98.04 

Urban 3.00 97.00 

Education  

Junior high school and more 1.75 98.25 

Lower than junior high school 2.94 97.06 

Working status    

Not working 1.70 98.30 

Working 2.80 97.20 

Mass media exposure (newspaper/ magazine, 

radio, tv, internet) 
  

Never access 3.12 96.88 

Access 1.96 98.04 

Partner’s education   

Junior high school and more 2.11 97.89 

Lower than junior high school 2.40 97.60 

Partner’s working status   

Working 2.19 97.81 

Not working 6.25 93.75 

Source: IDHS 2017 

 The numerical independent variables in this study are age, number of household members and 

number of children 5 and under in the household. Eligible women in poor households are 30 to 31 years 

old on average. Based on smoking status, eligible women in poor households who do not smoke were 

2,24%

97.76%

Smoke

Do not smoke
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on average 30 to 31 years old, while eligible women in poor households who smoke were on average 

32 to 33 years. 

 The number of household members in eligible women in poor households ranged from 1 to 24 

members. The average number of household members in eligible women poor households is 5 to 6 

members. Based on smoking status, eligible women of poor households who smoke had 2 to 19 

household members with an average of 6 to 7 household members. Meanwhile, eligible women poor 

households who do not smoke had 1 to 24 household members with an average of 5 to 6 household 

members. 

 Based on the presence of children 5 and under in the household, most of the eligible women in poor 

households had children 5 and under in the household. Based on smoking status, eligible women in poor 

households who smoke or do not smoke on average there are 1 to 2 children 5 and under in the 

household. 

3.1. Goodness of Fit 

The model suitability test was conducted to see whether the model used was appropriate to explain the 

eligible women smoking status variable of poor households. The suitability test of the model used is the 

Hosmer-Lemeshow-Test. 

Table 2. Output Hosmer Lemeshow test 

Chi-Square Df Sig. 

5.772 8 0.672 

Source: IDHS 2017 

 Based on the results of table 2, it can be seen that the p-value > 0.05, failed to reject 𝑯𝟎. Therefore, 

it can be concluded that at the 5 percent significance level, the model used is suitable to explain the 

smoking status of eligible women in poor households in Indonesia. 

3.2. Simultaneous Test 

Simultaneous test is used to see the effect of all independent variables on the dependent variable. The 

test used is the G2 test statistic. The results of the simultaneous test are as follows: 

Table 3. Output simultant test 

Chi-Square Df P-value 

64.491 9 0.000 

Source: IDHS  2017 

 

 Based on the simultaneous test the value of G2 is 64,491> 𝑋9,0.05
2   and if viewed from the p-value = 

0.000 < α = 0.05, so the simultaneous test rejects 𝐻0. Therefore, it can be concluded that at the 5 percent 

significance level, the model formed is statistically significant, there is at least one independent variable 

that affects the smoking status of eligible women in poor households. 

3.3. Partial Test 

After the simultaneous test which was showed which the results of 𝐻0 rejection continued with the 

partial test. The partial test was conducted to find out more specifically which independent variables had 

a significant effect on the smoking status of eligible women in poor households. The partial test uses the 

Wald test statistic and then to determine it, it is seen the p-value, the results are as follows: 
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Tabel 4. Output partial test 

Variable Estimate (�̂�) P-value Exp (�̂�) 

Intercept -5.691 0.000 0.003 

Residential area 

Rural (reference)    

Urban 0.598 0.000* 1.819 

Age 0.033 0.002* 1.034 

Education 

Junior high school and more (reference)    

Lower than junior high school 0.420 0.013* 1.522 

Working status 

Not working (reference)    

Working 0.427 0.006* 1.533 

Mass media exposure (newspaper/magazine, radio, TV, internet) 

Never access (reference)    

Access -0.388 0.021* 0.677 

Partner’s education 

Junior high school and more (reference)    

Lower than junior high school -0.078 0.635 0.924 

Partner’s working status 

Working (reference)    

Not working 0.932 0.042* 2.540 

Number of household member 0.076 0.010* 1.079 

Number of children 5 and under in 

household 
0.079 0.417 1.083 

*) significant 

Source: IDHS 2017 

 Based on the partial test results in table 4, it can be concluded that there are 7 variables out of 9 

independent variables that have been shown to significantly (*) affect the smoking status of eligible 

women in poor households in Indonesia, which has a p-value <0.05, namely the area of residence (p-

value = 0.000), age (p-value = 0.002), the highest education level (p-value = 0.013), working status (p-

value = 0.006), exposure to mass media (p-value = 0.021), partner’s working status (p-value = 0.042) 

and the number of household members (p-value = 0.010). While the independent variables that proved 

not affect smoking status were partner’s the education (p-value = 0.635) and the number of children 5 

and under in the household (p-value = 0.417).  

 The highest education level by the partner variable is found to have no significant effect on the 

smoking status of eligible women in poor households. In the study of Takagi et al. (2014), men's 

education was not effective in influencing the smoking status of partners (women) if the education of 

both partners was not high [33]. In addition, it can be related to women's internal conditions such as 

women's psychology, Aini (2013) stated that women's smoking status was influenced by internal 

psychological factors which included habits, positive emotional reactions, emotional reactions, 

addiction. In addition, external psychological factors was social reasons [34]. 

 Women's external factors are not only from their partners. According to Putri (2016) the influence 

of peers, family can encourage women to smoke. Environments such as smoking peers, smoking 

mothers and smoking brothers and the absence of smoking bans in the vicinity encourage women to 

smoke [35]. Dacosta (2018) in a study of women smoke due to their parents' smoking behavior which 

arouses curiosity and encourages them to try smoking. Encouragement of friends influences women to 

smoke and turn it into a habit [36]. 
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 The variable number of children under five in the household is also known to have no significant 

effect on the smoking status of poor households. In Karini and Padmawati's study (2018), it was found 

that women still smoked even when they are were near children, this was due to the minimal knowledge 

related the dangers of smoking and female smokers feeld healthy and did not feel the effects of smoking 

[37]. Women believed that smoking did not put others a risk. 

 The firthlogit model for eligible women status in poor households that is formed based on the 

parameter values in table 4 is as follows: 

 
𝑔 = −5.691 + 0.598𝐷1

∗ + 0.033𝑋2
∗ + 0.420𝐷3

∗ + 0.427𝐷4
∗ − 0.388𝐷5

∗

− 0.078𝐷6
∗ + 0.932𝐷7 + 0.076𝑋8

∗ + 0.079𝑋9 
(8) 

Description: *) significant on α = 0.05 

𝐷1 :  Dummy variable area of residence 

𝑋2 :  Age 

𝐷3 :  Dummy variable education  

𝐷4 :  Dummy variable working status 

𝐷5 :  Dummy variable mass media exposure 

𝐷6    :  Dummy variable the partner’s education  

𝐷7 :  Dummy variable the partner’s working status 

𝑋8 :  number of household members 

𝑋9 :  number of children 5 and under in the household 

3.4. Classification Table 

The classification table is used to see the accuracy of the model in predicting the smoking status of 

eligible women in poor households where the higher the value of accuracy, sensitivity, and specificity, 

the better. The cut point determination for classification is based on the cut point value which has the 

minimum distance with the point (1-specificity, sensitivity) = (0,1) on the ROC curve. The following 

are the results of the classification with the optimum cut point value of 0.02299958. 

Table 5. Classification table of a binary logistic regression model with firthlogit 

Observation 

Prediction 
Percentage 

Correct 
Do not smoke 

�̂�=0 

Smoke 

�̂�=1 

Do not smoke (Y=0) 4947 2882 63.18% 

Smoke (Y=1) 71 108 60.33% 

Overall Percentage 63.12% 

Source: IDHS 2017 

 The classification results shows that there are 108 out of 179 observations that are correctly predicted 

on the incidence of smoking status in eligible women in poor households in Indonesia 2017. Meanwhile, 

there are 4947 out of 7829 that are correctly predicted non-smoking eligible women in poor households 

in Indonesia in 2017. 

 In addition, the results of the logistic regression analysis on rare events show that the model used is 

able to correctly classify the smoking status of eligible women in poor households. This is indicated by 

the accuracy value of 63.12 percent. This means that the model has succeeded in classifying 63.12 

percent of the incidence of smoking status in eligible women in poor households in Indonesia. For 

imbalance data, there is no criterion limit for the accuracy value. According to Tharwat (2018) the 

accuracy value can be ignored because the accuracy value becomes sensitive to the imbalance data [38].  

Furthermore, the sensitivity value is 60.33 percent, which means that as many as 60.33 percent of 

eligible women in poor households are correctly predicted to have smoking status. Meanwhile, the 

specificity value is 63,18 percent, which means that as many as 63,18 percent of eligible women in poor 

households have been correctly predicted to have non-smoking status. 
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4. Discussion 
From our analysis, the odds of the independent variable to the dependent variable can be seen from the 

odds ratio value in table 4 column 4. The intercept value (𝛽0̂) is 0.003. This value indicates that when 

eligible women in poor households have the following characteristics, living in rural areas, getting 

younger, the highest education level is from junior high school and above, does not work, never been 

exposed to mass media, having a working partner and having a small number of household members, 

then the probability of smoking is 0.33 percent. 

4.1. Residential Area 

The tendency to smoke eligible women in poor households who live in urban areas is 1.819 times greater 

than those who live in rural areas. These results are in line with the research conducted by Völzke et al. 

(2006) that living in urban areas (20,000-500,000 inhabitants) especially metropolitans (more than 

500,000 inhabitants) can influence individuals to smoke. Women who live in urban areas tend to smoke 

1.25 times more than those who live in rural areas. Women who live in metropolitan areas tend to smoke 

1.76 times more than those who live in rural areas.[39] 

4.2. Age 

The tendency to smoke eligible women in poor households increased by 1.034 times for each additional 

year of age. This is supported by the research of Sugiharti et al. (2015) that the older the individual, the 

greater the chance of becoming a smoker [40]. Timban et al. (2018) research also adds that adults are 

more likely to smoke because most of them already have jobs and incomes. This can increase the 

purchasing power of cigarettes [23]. 

4.3. Education 

The smoking tendency of eligible women in poor households with the highest education level lower 

than junior high school or equivalent is 1.522 times greater than that of eligible women with the highest 

education of junior high school and above. This is in line with the research of Kandel et al. (2009) which 

states that the lower the education level of women, the greater the risk of becoming active smokers [41]. 

Likewise in the research of Jawad et al. (2015) concluded that low levels of education can increase the 

likelihood of smoking in women because education is a protector for women from smoking behavior 

[42]. 

4.4. Working Status 

The tendency to smoke eligible women in poor households who work tends to smoke 1.533 times greater 

than eligible women who do not work. These results are in line with research by Flandorfer et al. (2010) 

which states that there is a relationship between working status and smoking status in women, where 

women aged 30 to 39 years who work have a 1.58 times tendency to smoke compared to those who do 

not work and women aged 40. up to 49 years who worked had a 1.66 tendency to smoke compared to 

those who did not work [43]. This is because work can cause stress in women which will influence the 

woman to seek peace by smoking [44]. 

4.5. Mass Media Exposure 

The odds ratio value of the mass media exposure variable is 0.677. This means that eligible women in 

poor households who have accessed mass media at least once a week tend to not smoke 1.475 times 

compared to those who have never. These results can be attributed to the government's cigarette 

advertising regulations. Several regulations governing cigarette advertising on TV, radio and 

newspapers and supervision by the Indonesian Broadcasting Commission (KPI) can affect women's 

smoking status. The following are some regulations regarding cigarette advertising, namely Law no. 32 

of 2002 concerning Broadcasting (Broadcasting Law) Article 46 paragraph (3) prohibits commercial 

advertisements from promoting cigarettes that demonstrate the form of cigarettes, SPS Article 58 

paragraph (4) prohibits the promotion of cigarettes that demonstrate the form of cigarettes; Broadcasting 

Code of Conduct and Broadcasting Program Standards (P3 and SPS) of the Indonesian Broadcasting 

Commission in 2012; Etika Pariwara Indonesia, point 2.2.2, advertisements for cigarettes and tobacco 
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products do not display or depict people smoking, or refer to people who are smoking; and Government 

Regulation number 50 of 2005, cigarette advertisements in radio and television broadcasting institutions 

can only be broadcast at 21.30-05.00 local time. In addition, there is a Regulation of the Minister of 

Health of the Republic of Indonesia No. 28 of 2013 concerning the Inclusion of Health Warnings and 

Health Information on Tobacco Product Packaging (Permenkes). 

4.6. Partner’s Working Status 

The tendency to smoke eligible women in poor households that have a partner who does not work is 

2.540 times greater than that of working partners. These results are in line with the research of Everding 

and Marcus (2020) which concluded that unemployed spouses could influence smoking behavior both 

themselves and their partners. Furthermore, for couples who are smoker, the intensity of smoking 

individually and in partners.[45] 

4.7. Number of Household Members 

Each increase in 1 unit of household members in eligible women will increase the smoking tendency of 

eligible women by 1.079 times. This is in line with the research conducted by Sari and Seftarita (2018), 

in their research the number of household members had a positive effect on cigarette consumption [24]. 

Firdaus and Suryaningsih (2011) added that adult household members in the household greatly affected 

the cigarette consumption in poor households, where every addition of one adult household member 

would increase the cigarette consumption [46]. 

5. Conclusion 

Based on the results of the analysis and discussion that has been carried out in the previous chapter, it 

can be concluded as follows: 

1. Eligible women in poor households who smoked in Indonesia in 2017 were found to be more 

characteristic of living in urban areas, the highest education level was lower than junior high school, 

working, never accessing mass media, the highest completed level of education by partner is lower 

than junior high school and partner does not work. Aside from that, eligible women in poor 

households who smoke had an average age of 32 to 33 years, had an average of 6 to 7 household 

members, and had an average of 1 to 2 children 5 and under in the household. 

2. The variables that affect the smoking status of eligible women in poor households include the area 

of residence, age, highest educational level, working status, exposure to mass media, partner's 

working status and the number of household members. While the variables that do not affect the 

smoking status of eligible women in poor households include the highest educational level by the 

partner’s and the number of children 5 and under in the household. 

3. Eligible women in poor households will have a tendency to have smoking status with characteristics 

of living in urban areas, getting older in age, having lower than junior high school level completed 

education, working, never accessing mass media, having a partner who does not work and living 

with a big number of household members. 

6. Recommendation 

Based on the results and discussion as well as the conclusions above, the suggestions that can be 

provided are as follows: 

1. The government should be more assertive and sanctions the violators of regulations prohibition the 

advertising, promotion and sponsorship of cigarette products. 

2. The government should strictly monitor the implementation of the 12 (twelve) year compulsory 

education because women who smoke in poor households are more likely to have lower than junior 

high school. 

3. Furture study can examine the interaction between independent variables that are suspected to have 

a correlation, such as education and work status. In addition, the relationship between women's 

smoking status and the smoking status of their partners and other family members can be 

investigated more. Furthermore, in using the exposure to mass media variable, individuals who 
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have accessed mass media can be categorized into individuals who access mass media almost every 

day. 

 

Reference 

[1] World Health Organization. Tobacco 2020. https://www.who.int/news-room/fact-

 sheets/detail/tobacco (accessed 17 July 2021). 

[2] World Health Organization. 10 Facts on Gender and Tobacco 2010. 

 https://www.who.int/gender/documents/10facts_gender_tobacco_en.pdf (accessed 17 July 

 2021). 

[3] Jafari A, Rajabi A, Gholian-Aval M, Peyman N, Mahdizadeh M, Tehrani H. National, regional, 

 and global prevalence of cigarette smoking among women/females in the general population: 

 a systematic review and meta-analysis. Environ Health Prev Med 2021;26. 

 https://doi.org/10.1186/s12199-020-00924-y. 

[4] World Health Organization. Prevalence of current tobacco use among persons aged 15 years and 

 older (age-standardized rate) 2018. https://www.who.int/data/gho/data/indicators/indicator-

 details/GHO/age-standardized-prevalence-of-current-tobacco-smoking-among-persons-aged-

 15-years-and-older (accessed 22 July 2021). 

[5] World Health Organization. Pernyataan: Hari Tanpa Tembakau Sedunia 2020 2020. 

 https://www.who.int/indonesia/news/detail/30-05-2020-pernyataan-hari-tanpa-tembakau-

 sedunia-2020 (accessed 17 July 2021). 

[6] Kementerian Kesehatan. Laporan Survei Demografi dan Kesehatan Indonesia 2017. 2017. 

[7] Barraclough S. [Demostración de escafandrismo]. 2. Tob Control 1999;8:327–32. 

 https://doi.org/10.1136/tc.8.3.327. 

[8] Greaves L. The meanings of smoking to women and their implications for cessation. Int J Environ 

 Res Public Health 2015;12:1449–65. https://doi.org/10.3390/ijerph120201449. 

[9] Prabaningrum V, Wulansari S, Lestari W. Perokok Wanita dalam Perspektif Demografi dan 

 kejadian Penyakit di Indonesia. Bul Penelit Sist Kesehat 2009;2, No 2:163–72. 

[10] Badan Pusat Statistik. Rata-rata Pengeluaran per Kapita Sebulan Menurut Kelompok Komoditas 

 dan Daerah Tempat Tinggal (rupiah) 2020 2020. 

[11] Supriadi AY, Rusyiana A. BERAS ATAU ROKOK?: Beban Ekonomis Rumah Tangga Miskin 

 di Indonesia 2014. 2018. 

[12] Badan Pusat Statistik. Ringkasan Eksekutif Pengeluaran dan Konsumsi Penduduk Indonesia 

 2020. 2020. 

[13] Awa A ole, Sodik MA. Bahaya Merokok Bagi Kesehatan. Kediri: 2021. 

[14] Hidayati H, Kushadiwijaya H, Suhardi. Hubungan antara Hipertensi, Merokok dan Minuman 

 Suplemen Energi dan Kejadian Penyakit Ginjal Kronik. Ber Kedokt Masy 2008;24:163690. 

 https://doi.org/10.22146/BKM.3600. 

[15] Afriyanti R, Pangemanan J, Palar S. Hubungan antara Perilaku Merokok dengan Kejadian 

 Penyakit Jantung Koroner. vol. 3. 2015. 

[16] Suraioka I. Penyakit Degeneratif dari Perspektif Preventif. 2012. 

[17] Sarafino EP, Smith TW. Health Psychology Biopsychosocial Interactions Edition 7. John Wiley 

 & Sons, Inc; 2011. 

[18] Sarafino EP, Smith TW. Health Psychology: Biopsyhosocial Interactions Seventh Edition. United 

 States: John Wiley & Sons, Inc.; 2011. 

[19] Hawkins DI, Mothersbaugh DL. Consumer Behavior : Building Marketing Strategy Thirteenth 

 Edition. New York: McGraw-Hill Education; 2016. 

[20] Smith ML, Colwell B, Ahn S, Ory MG. Factors Associated With Tobacco Smoking Practices 

 Among Middle-Aged and Older Women in Texas. J Women Aging 2012;24:3–22. 

 https://doi.org/10.1080/08952841.2012.638876. 

[21] Afifi RA, Nakkash RT, Khawaja M. Social Capital, Women’s Autonomy and Smoking Among 

 Married Women in Low-Income Urban Neighborhoods of Beirut, Lebanon. Women’s Heal 

 Issues 2010;20:156–67. https://doi.org/10.1016/j.whi.2009.12.005. 

[22] Mitchell SA, Kneipp SM, Giscombe CW. Social Factors Related to Smoking among Rural, Low-

548



M Ramadhani and R J Yuhan 

 

 

 Income Women: Findings from a Systematic Review. Public Health Nurs 2016;33:214–23. 

 https://doi.org/10.1111/phn.12233. 

[23] Timban I, Langi FFLG, Kaunang WPJ. Determinan Merokok di Indonesia Analisis Survei 

 Demografi dan Kesehatan Tahun 2012. vol. 7. 2018. 

[24] Sari PK, Seftarita C. Analisis Konsumsi Rokok pada Rumah Tangga Miskin dan Tidak Miskin di 

 Kabupaten Aceh Besar. vol. 3. 2018. 

[25] King G, Zeng L. Logistic Regression in Rare Events Data. Polit Anal 2001;9:137–63. 

 https://doi.org/10.1093/oxfordjournals.pan.a004868. 

[26] Firth D. Bias Reduction of Maximum Likelihood Estimates. vol. 80. 1993. 

[27] Heinze G, Schemper M. A solution to the problem of separation in logistic regression. Stat Med 

 2002;21:2409–19. https://doi.org/10.1002/sim.1047. 

[28] Hosmer DW, Lemeshow S, Sturdivant RX. Applied Logistic Regression: Third Edition. 2013. 

 https://doi.org/10.1002/9781118548387. 

[29] Agresti A. An Introduction to Categorical Data Analysis, 3rd Edition. John Wiley & Sons, Inc; 

 2019. 

[30] Pandey M, Jain A. ROC Curve : Making way for correct diagnosis. PharmaSUG 2016:1–12. 

[31] Ng M, Freeman MK, Fleming TD, Robinson M, Dwyer-Lindgren L, Thomson B, et al. Smoking 

 prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA - J Am Med Assoc 

 2014;311:183–92. https://doi.org/10.1001/jama.2013.284692. 

[32] Action on Smoking and Health. Tobacco Developing World 2019. 

[33] Takagi D, Kondo N, Takada M, Hashimoto H. Differences in spousal influence on smoking 

 cessation by gender and education among Japanese couples. BMC Public Health 2014;14. 

 https://doi.org/10.1186/1471-2458-14-1184. 

[34] Aini N. Faktor-Faktor Psikologis yang Menentukan Perilaku Merokok pada Mahasiswi 

 Kedokteran di Universitas Hasanuddin Tahun 2013. Makasar: 2013. 

[35] Putri R R. Fenomena Perempuan Perokok di Pekanbaru. JOM FISIP 2016;3:1–15. 

[36] Dacosta KJ. Behavioral Communication of Cigarette Smoking Women in Jakarta. Int J Sci Res 

 2018;8:328–33. https://doi.org/10.21275/19071901. 

[37] Karini TA, Padmawati RS. Fenomena sosial unik pada perokok wanita di kabupaten Lebong 

 Bengkulu Indonesia. BKM J Community Med Public Heal 2018;34 No 1:19–24. 

[38] Tharwat A. Classification assessment methods. Appl Comput Informatics 2018;17:168–92. 

 https://doi.org/10.1016/j.aci.2018.08.003. 

[39] Völzke H, Neuhauser H, Moebus S, Baumert J, Berger K, Stang A, et al. Urban-rural disparities 

 in smoking behaviour in Germany. BMC Public Health 2006;6. https://doi.org/10.1186/1471-

 2458-6-146. 

[40] Sugiharti L, Sukartini NM, Handriana T. Konsumsi Rokok Berdasarkan Karakteristik Individu di 

 Indonesia. J Ekon Kuantitatif Terap 2015;8:34–45. 

[41] Kandel DB, Griesler PC, Schaffran C. Educational attainment and smoking among women: Risk 

 factors and consequences for offspring. Drug Alcohol Depend 2009;104. 

 https://doi.org/10.1016/j.drugalcdep.2008.12.005. 

[42] Jawad M, Abdulrahim Phd S, Daouk A. The social patterning of tobacco use among women in 

 Jordan: the protective effect of education on cigarette smoking and the deleterious effect of 

 wealth on cigarette and waterpipe smoking. Nicotine Tob Res Adv Access 2015. 

[43] Flandorfer P, Wegner-Siegmundt C, Buber I. Gender roles and smoking behaviour, 2010. 

[44] Thompson B, Thompson LA, Thompson J, Fredickson C, Bishop S. Heavy smokers: A qualitative 

 analysis of attitudes and beliefs concerning cessation and continued smoking. Nicotine Tob 

 Res 2003;5:923–33. https://doi.org/10.1080/14622200310001615277. 

[45] Everding J, Marcus J. The effect of unemployment on the smoking behavior of couples. Heal 

 Econ (United Kingdom) 2020;29:154–70. https://doi.org/10.1002/hec.3961. 

[46] Firdaus M, Suryaningsih T. Kemiskinan dan Tingginya Konsumsi Rokok: Faktor Penyebab 

 Sulitnya Implementasi Green Economic di Pulau Jawa. FEM-IPB Press; 2011. 

549


	Applied Statistics
	Variables Affecting Eligible Women in Poor Households to Smoke in Indonesia 2017


