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Socioeconomic Inequalities in Tobacco Smoking in Women Aged 15-54 in Iran: A 

multilevel model  

Background 

 Significant evidence suggests an inverse relationship between socioeconomic status and tobacco smoking, 

where inequality is visible among different social and economic strata. The aim of this study was to 

investigate the prevalence and economic and social inequalities in tobacco smoking in women aged 15-54 in 

Iran. 

Method 

This study is a cross-sectional study. Sampling in this study was a randomized clustered multistage sampling 

with equal clusters. A total of 35,305 women aged 15-55 enrolled in the study. Data analysis was in two 

stages. In the first stage, the social and economic inequalities were investigated using the concentration 

index and concentration curve method, and in the second method, and multilevel method was used to 

identify the determinants. 

Results 

The prevalence of tobacco smoking in women was 12.24%. The concentration index for smoking was CI = -

0.07 [95% CI (-0.09, -0.05)], which represents smoking in people with low socioeconomic status. The 

results of the multilevel analysis indicated that the marital status of people over the age of 35 and the 

economic class was related to smoking in women. 

Conclusion 

Inequality in tobacco smoking in women is to the interest of the well-off group, and this inequality varies in 

different provinces. Marital status, place of residence, age and socioeconomic status of women are factors 

influencing the prevalence of tobacco smoking in women, and these issues should be noticed to reduce 

inequalities. 
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Background 

Today smoking is one of the challenges of global health, is one of the most significant causes of premature 

death and disability worldwide, and is one of the risk factors for non-communicable diseases such as 

cardiovascular disease, cancer, chronic respiratory diseases, and digestive tract.[1, 2]  Tobacco smoking 

causes more than six million deaths every year worldwide.[3]  The death rate from tobacco smoking is 

expected to exceed eight million by 2030, with 80% of these deaths occurring in low-income and middle-

income countries.[4] 



The prevalence of tobacco smoking in different parts of the world varies from 14.2 to 39%. [5] The 

prevalence of tobacco smoking in the West and Southeast Asia is 23%, East Africa is 18%, South America 

is 15%, West Africa is 14%; with the lowest and the largest being Southeast Asia, with 12% and the Central 

European region, with 29%.[6]  In Iran, the prevalence of tobacco smoking is reported as 16%.[7]  

 Statistics show that around 250 million women in the world use tobacco, of which 22% are in the developed 

countries and 9% in developing countries.[8]  The prevalence of smoking in women in Kenya is 3.1%, 

China is 4.2%, Japan is 7.9%, Ukraine is 10.2%, Bangladesh is 13.3%, Venezuela is 14.4%, Turkey is 

18.2%, Germany is 20.3%, Ireland is 21%, Denmark is 22.2%, Croatia is 27.1%, and Australia is 23.8%.[9]  

Studies have shown that women who use tobacco are at higher risk of various types of cancers, chronic 

obstructive pulmonary diseases, and the birth of neonates with a genetic defect.[10] 

Studies have shown that people with a lower socioeconomic status and lower levels of education are more 

likely to smoke[11-13] , so that the prevalence of smoking in high socioeconomic groups is declining and 

this decline has led to inequality in the prevalence of tobacco smoking in various social economic 

classes.[14] There has been significant evidence of a reciprocal relationship between the economic situation 

and tobacco smoking, also international studies have shown that social and economic inequalities in tobacco 

smoking is stronger for women compared to men.[15, 16] 

The causes of smoking and inequality are a complex and multifactorial phenomenon. Understanding how 

these inequalities arise and knowing these factors can provide valuable information for developing effective 

strategies[15]. Reducing social inequalities in tobacco smoking is a significant strategy to reduce inequality 

in life expectancy in the future[17, 18] , as tackling regional and socio-economic disparities in smoking is 

one of the major public health goals worldwide. The WHO recommends monitoring and evaluating 

socioeconomic inequalities in health behaviors, including tobacco use, as one of the social determinants of 

health.[19, 20] 

Therefore, considering the importance of examining social inequalities in smoking and considering that 

there are no studies on tobacco inequality in women, this study aims to investigate the prevalence and 

socioeconomic inequalities in smoking among women aged 15-54, conducted based on Iran's Multiple 

Indicator Demographic and Health Survey (IRMIDHS) in 2010. 

Methods 

Data collection and Sampling: 

This is a cross-sectional study conducted to determine socio-economic inequalities in tobacco smoking 

among women aged 15-55 based on IrMIDHS plan data in 2010. The study population was all households 

that participated in the IrMIDHS study in 2010. Given that the size of the population varies in different 

provinces[21], the sample share for each province was initially determined. Hence, the sample ratio was 

different in each province. Sampling was performed according to population size in each province. Samples 



were weighted to reflect the rural and urban population in each region. Each region was selected randomly 

from clusters based on the sample size allocated to rural and urban households in each region. Each cluster 

included 10 households. For each province, at least 40 clusters were selected. As a result, a possible sample 

of about 31,000 families (3,096 clusters including 2,187 urban clusters and 909 rural clusters) was selected 

for the IrMIDHS sample. The sampling method was a multi-stage random cluster sampling.[22]  Rural and 

urban areas were considered as two different classes. Random sampling of the clusters was conducted at the 

regional level to allow proper distribution of clusters in the country. A total of 35,305 women aged 15-55 

were enrolled in the study. 

The dependent variable 

The dependent variable for this study was tobacco smoking in women aged 15- 54, which was investigated 

by posing the question "Which of the tobacco products are you currently consuming? (Cigarette, cigar, pip, 

chickpeas, hookah).[23] 

Data analysis 

The data analysis consisted of two steps, performed with the Stata-14 software. The first stage was the study 

of social and economic inequalities using concentration index and concentration curve methods and the 

second stage was the study of the relationship between social and economic inequalities in smoking, with 

demographic variables of the subjects using Multilevel method.[24] 

Concentration index for socioeconomic inequality and how to calculate the economic and social status 

In this study, the concentration index and concentration curves were used to measure inequality. The 

concentration index values range from +1 to -1. The negative values indicate that the health variable is 

concentrated between individuals with inappropriate social and economic status and the concentration curve 

is above the equality line. But positive values indicate that the health variable is concentrated among the 

rich, and when the distribution of health is the same among all individuals, the concentration index will be 

zero. The socioeconomic situation has a wide dimension such that there is no precise method for its 

measurement. Therefore, other proxies are used as alternatives.[25, 26] In this study, by using principal 

component analysis (PCA), first, the variables having the greatest effect on the variance of the total variables 

were identified and then a new variable (SES) was constructed based on these variables.[27-29] In the 

present study, by using the principal component analysis method, the asset index was created. Asset index 

was based on the area of the building, the number of bedrooms, the materials used in the residential unit, 

household items such as refrigerators, televisions, landlines, mobile phones, washing machines, 

dishwashers, microwaves, vacuum cleaners, computers or laptops, Internet access, having cars, 

wristwatches, having private property, farmland, garden and greenhouse and agricultural machinery. 

Weights were considered for each asset to maximize the variance of the new variable. Using the mean of 

this variable, 5 quintiles were created which divided the population into 5 groups of very poor, poor, 



moderate, rich and very rich. In this study, tobacco smoking was assumed to be related to the socioeconomic 

status of individuals. 

Multilevel analysis to identify determinants 

At first, the relationship between tobacco smoking and independent variables were investigated using 

logistic regression. After determining the existence of inequality with the help of the concentration index 

and the concentration curve earlier described, the level of inequality at different levels was investigated 

using Multilevel method. Multilevel analysis was done at three levels. The first level included individual 

variables (age groups, occupation, marital status, place of residence (city / village), and education), the 

second level included the county of residence, and the third level was the province. 
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In the multilevel model, the mean estimation of each group and the effect of these variables on the higher 

levels that vary in each group were examined on the individual response variable. In a simple model, 

regardless of the average levels, the variance between the groups was ignored, but in Multilevel, the level of 

relationship between the variance of the dependent variable and the factors of the level and between the 

individual factors was determined. The advantage of using the Multilevel analysis is the ability to evaluate 

the effects of independent two-level variables on the outcome of one level and the value of variance that 

they can explain. The first model is limited to individual variables and the second model includes both 

variables, i.e. individual variables and second-level variables.[30-32] 

In the present study, Level 1 Model included independent variables such as age, marital status, education, 

occupation, social class (quantile), place of residence (city / village), Level 2 model included province and 

Level 3 model included the province and county of residence. 

Results 

In this study, a total of 35305 women aged 15-55 participated in this study, with a mean age of 31.48 ± 

10.75. More than half of the study participants were married and housewives. The highest number of people 



was 15,792 (44.73%) of the first quintile, and 4158 (12.22%) who smoked tobacco were specified in 

different sub-groups (Table 1). 

Table1- Frequency of demographic variables and the prevalence of smoking in study of IrMIDHS, Iran 

The prevalence of 

smoking 
Frequency (Percent) Variable 

3119(13.2) 24602(69.7) City Location 
1039(10) 10703(30.3) Village 
617(12.4) 4968(14.6) <20 Age groups 
2203(12.8) 17158(50.5) 20-34 

1338(11.2) 11848(34.9) 35≤ 
1246(12.9) 10046(35.6) Employed Occupation 
2110(12.1) 18109(64.4) Unemployed 

361(6.9) 3741(11) Illiterate Education 
937(11.2) 8367(24.6) Elementary 
661(13.4) 4919(14.4) High school 
1507(13.1) 11453(33.9) Diploma 
692(12.6) 5494(16.2) Academic 
2927(12.4) 23493(69.2) Single Marital status 
1231(11.7) 10481(30.8) Married 
2075(13.7) 15792(44.7) Poor Quantile economic 
755(11.9) 6539(18.5) The poorest 
539(11) 5017(14.4) Average 

423(10.3) 4231(11.9) Rich 
366(10.3) 3726(10.5) The richest 

 

The results of logistic regression showed that a statistically significant relationship exist between tobacco 

smoking with outcome and location variables, age groups over 35, marital status and economic variables (p 

<0.05), while no relationship exist  between smoking and  occupation and education (P> 0.05) (Table 2). 

Table2- The relationship between the smoking and independent variables according to logistic regression model 

OR(Adjust) OR(Crude) Variable 

1 1 City Location 
0.77(0.7-0.86) 0.73(0.68-0.79) Village 

1 1 <20 Age groups 
0.98(0.87-1.1) 1.03(0.94-1.14) 20-34 

0.8(0.69-0.91) 0.89(0.81-0.99) 35≤ 
1 1 Employed Occupation 

0.96(0.89-1.04) 0.93(0.86-1) Unemployed 
1 1 Illiterate Education 

1.12(1.04-1.46) 1.18(1.03-1.34) Elementary 
1.23(1.04-1.46) 1.45(1.26-1.6) High school 

1.17(1-1.38) 1..4191.25-1.54) Diploma 
1.07(0.9-1.29) 1.34(1.17-1.54) Academic 

1 1 Single Marital status 
0.84(0.77-0.92) 0.93(0.87-1) Married 

1 1 Poor Quantile economic 
0.85(0.76-0.94) 0.85(0.77-0.93) The poorest 
0.78(0.69-0.88) 0.78(0.7-0.86) Average 
0.75(0.65-0.86) 0.72(0.65-0.81) Rich 
0.8(0.68-0.94) 0.71(0.63-0.8) The richest 

 

The concentration index for smoking was CI = -0.07 [95% CI (-0.09, -0.05)], which indicate the existence of 

inequality in smoking, and smoking in the lower socioeconomic group was higher. This inequality is also 



specified in the concentration curve, and the curve is above the equal line representing the tobacco smoking 

in people with low socioeconomic status (Fig1). 

 

Table 4 shows the prevalence of smoking in women in different provinces, and the relationship between the 

prevalence of tobacco smoking and the socioeconomic quantiles and inequality in the prevalence of tobacco 

smoking in each province. The highest prevalence of smoking in women was related to the provinces of 

Boushehr (28.98%), Sistan and Balouchestan (24.42%), Kohkiluyeh and Boyerahmad (21.44%), Hormozgan 

(20.46%) and the lowest prevalence of Tobacco smoking in women was, respectively in the provinces of 

Ilam (1.39%), West Azarbaijan (2.52%), Ardabil (3.49%) and West Azarbaijan (3.71%). In the majority of 

the provinces of the country, except the provinces of Ardebil, Ilam, Chaharmahal Bakhtiari, North 

Khorasan, Semnan, Fars, Qom, Golestan, Lorestan, Markazi, Hamedan and Yazd, there was a statistically 

significant relationship between the social classes and the prevalence of tobacco use. The lower social 

classes are more likely to use tobacco (P <0.05). In the study of the concentration index, the results of the 

study showed that the prevalence of smoking was higher in lower social economic classes in all provinces 

except Boushehr, Khorasan Razavi, Hormozgan, Golestan, Yazd and Sistan and Baluchestan provinces 

(Table 3, Fig2). 

Table3- Prevalence of tobacco use in different provinces of the country based on Quantiles Socioeconomic and calculation 

of concentration index in provinces 

Concentration 

Index (CI 95%) 
OR(CI 95%) The prevalence of smoking on quintiles prevalence 

of smoking 
Province  

Fifth Fourth Third Second First 
-0.16(-0.31, -0.2) 0.79(0.64-0.97) 2(3.13) 7(10.94) 9(14.06) 13(20.31) 33(51.56) 64(3.7) East 

Azerbaijan 
1 

-0.29(-0.51, -0.08) 0.65(0.48-0.88) 0(0) 0(0) 11(33.33) 6(18.18) 16(48.48) 33(2.5) West 
Azerbaijan 

2 

-0.07(-0.32, 0.17) 0.87(0.62- 1.21) 0(0) 4(20) 6(30) 3(15) 71(35) 20(3.4) Ardebil 3 

-0.11(-0.17, -0.04) 0.81(0.71- 0.93) 2(0.69) 12(4.17) 21(7.29) 72(25) 181(62.85) 288(11.8) Isfahan 4 

-0.03(-0.45, 0.39) 0.98(0.57- 1.69) 1(14.29) 2(28.57) 0(0) 0(0) 4(57.14) 7(1.4) Ilam 5 

0.08(-0.002, 0.16) 1.21(1.02- 1.42) 8(6.2) 16(12.4) 16(12.4) 20(15.15) 69(53.49) 129(29) Busher 6 

-0.07(-0.11, -0.04) 0.78(0.72- 0.85) 7(0.69) 30(2.94) 78(7.65) 154(15.1) 751(73.63) 1020(16.7) Tehran 7 

-0.1(-0.21, 0.01) 0.87(0.74- 1.03) 9(10.84) 12(14.46) 5(6.02) 16(19.28) 41(49.4) 83(17) Chahar-Mahal 
& Bakhtiari 

8 

-0.22(-0.47, 0.02) 1.08(1.04- 0.95) 0(0) 2(6.09) 6(27.27) 1(4.55) 13(59.09) 22(5.2) Southern 
Khorasan 

9 

0.06(0.01, 0.11) 1.08(1.04- 0.04) 38(8.72) 55(12.61) 93(21.33) 91(20.87) 159(36.47) 436(17.9) Khorasan 
Razavi 

10 

-0.05(-0.22, 0.12) 0.95(0.75- 1.19) 7(18.42) 8(21.05) 8(21.05) 10(26.32) 5(13.16) 38(9) North 
Khorasan 

11 

-0.18(-0.28, -0.07) 0.79(0.69- 0.91) 10(8.4) 13(10.92) 15(12.61) 19(15.97) 62(52.1) 119(5.9) Khuzestan 12 

-0.3(-0.49, -0.1) 0.68(0.51- 0.89) 0(0) 5(12.82) 8(20.51) 3(7.69) 23(58.97) 39(8.9) Zanjan 13 

0.18(-0.04, 0.4) 0.99(0.67- 1.44) 0(0) 2(7.69) 3(11.54) 6(23.08) 15(57.69) 26(6) Semnan 14 

0.07(0.008, 0.13) 1.11(0.05- 1.15) 115(49.78) 47(20.35) 21(9.09) 25(10.82) 23(9.96) 231(24.4) Sistan & 
Baluchestan 

15 

-0.01(-0.07, 0.05) 0.99(0.9- 1.08) 24(8.14) 41(13.9) 43(14.58) 50(16.95) 137(46.44) 295(14.3) Fars 16 

-0.14(-0.23, 0.03) 0.74(0.55- 1.01) 1(2.7) 3(8.11) 4(10.81) 11(29.73) 18(48.65) 37(7) Gazvin 17 

-0.08(-0.2, 0.04) 0.94(0.73- 1.2) 0(0) 7(10) 11(15.71) 10(14.29) 42(6) 70(14.8) Qom 18 

-0.22(-0.45, 0.002) 0.75(0.56- 1.01) 0(0) 5(8.52) 6(22.22) 4(14.81) 12(44.44) 27(4) Kordestan 19 

-0.1(-0.19, -0.01) 0.9(0.81- 1) 30(19.48) 21(13.64) 16(10.39) 18(11.69) 69(44.81) 154(13.2) Kerman 20 

-0.13(-0.29, 0.01) 0.84(0.68- 1.03) 7(13.21) 5(9.43) 5(9.43) 17(32.08) 19(35.85) 53(5.8) Kermanshah 21 

-0.06(-0.15, 0.02) 0.9(0.79- 1.02) 25(14.97) 18(15.52) 14(12.07) 28(24.14) 31(26.72) 116(21.4) Kohgilooye & 
Boyer-Ahmad 

22 

0.01(-0.12,0.16) 1.03(0.84- 1.25) 8(13.56) 14(23.73) 13(22.03) 6(10.17) 18(30.51) 59(7.6) Golestan 23 

-0.27(-0.38, -0.17) 0.68(0.58- 0.79) 8(6.67) 14(11.67) 11(9.17) 25(20.83) 62(51.67) 120(10.8) Gilan 24 



-0.11(-0.24, 0.01) 0.88(0.74- 1.04) 11(15.94) 4(5.8) 20(28.99) 13(18.84) 21(30.43) 69(8.7) Lorestan 25 

-0.11(-0.18, -0.04) 0.84(0.75- 0.94) 10(4.42) 20(8.85) 33(14.6) 53(23.81) 110(48.67) 226(13.3) Mazandaran 26 

-0.02(-0.14, 0.08) 0.93(0.76- 1.15) 1(1.19) 6(7.14) 17(20.24) 20(23.81) 40(47.62) 84(13.5) Markazi 27 

0.12(0.03, 0.21) 1.18(1.04- 1.33) 29(21.64) 25(18.66) 25(18.66) 29(21.64) 26(19.4) 134(20.5) Hormozgan 28 

-0.02(-0.12, 0.07) 0.97(0.83- 1.12) 10(8.93) 21(18.75) 15(13.39) 23(20.54) 43(38.39) 112(14.5) Hamedan 29 

0.006(-0.15, 0.16) 1.14(0.9- 1.45) 3(6.38) 4(8.51) 6(12.77) 9(19.15) 25(53.9) 47(9.9) Yazd 30 

-0.07(-0.09, -0.05) 0.9(0.88- 0.93) 366(8.8) 423(10.1) 539(12.9) 755(18.16) 2075(49.9) 4158(12.24) Total country 31 

 

 After determining the inequality, using the Multilevel method, the contribution of each of the determinants 

associated with tobacco smoking was analyzed in regard with the inequality creation between the two poor 

and rich groups. 

The results of Model 1 that were performed on individual level showed that location, marital status, age over 

35 years and the economic status of people were related with smoking (P <0.05). 

The results of Model 2, which was performed in the province, showed that the place of residence (β = -0.21, 

P = 0.000), the marital status of individuals (β = -0.1, P = 0.015), age over 35 (β = -0.2, P = 0.0001) and the 

economic class (β = -0.29, P = 0.0001) were related to tobacco smoking. From the results of the analysis, 

smoking in women living in the village was lower than that of women living in the city, so that women 

living in the village (1-e-0.21) had 19% less chance of smoking). Also the chances of smoking in wives were 

more than single women, and single women had a lower incidence (1-e-0.1) of tobacco use. The results 

showed that women aged 35 and over in comparison with women under the age of 20, had less smoking 

chance (1-e-0.2) (19.0%). In the study of socio-economic classes in the province, people in higher economic 

classes had a lower chance of smoking than those in lower economic categories, so that people in the fifth 

quintile were 26% (1-e-0.29) less likely to smoke than those in the first quintile. 

 The results of the survey at the county level (Model3) showed that at the level of the city, between the place 

of residence (β = -0.18, P = 0.000), the marital status of individuals (β = -0.13, P = 0.003), age over 35 years 

(β = -0.23, P = 0.001) and the economic class (β = -0.3, P = 0.000), a significant relationship existed with 

tobacco use. The results of the county-level analysis also confirmed that smoking in women who live in the 

village was lower than that of women living in the city, so that women living in the village smoked tobacco 

17% (1-e-0.18) less than them, and the chance of smoking in wives was more than single women, and single 

women had a lower chance of smoking as 13 percent (1-e-0.13). In the study of age groups in the county, the 

results of the study showed that women over the age of 35 had a chance of smoking 21% (1-e-0.23) less than 

women under the age of 20. In the study of socioeconomic classes in the county level, the results of the 

analysis showed that those in higher economic classes were less likely to use tobacco than those in lower 

economic classes, so that people in the fifth quintile were less likely to smoke than those in the first quantile, 

as 26% (1-e-0.3) (Table 4). 

Table4- Multilevel analysis, factors associated with socio-economic inequality in smoking (35305 individual of 337 county 

of 30 provinces) 

Model3 with individual and province 

and county 
Model2 with individual and county Model1 with individual Variable 



P-value CI95% Coef p-value CI95 

% 

Coef p-value CI95% Coef 

  1   1   1 City Location 
0.000 (-0.31, -0.09) -0.2 (-0.31, -0.09) 0.000 -0.24 0.000 (-0.35,-0.16) -0.25 Village 

  1   1   1 <20 Age groups 
0.7 (-0.12, 0.18) 0.03 (-0.12, 0.18) 0.7 0.03 0.12 (-0.03, 0.26) 0.11 20-34 

0.29 (-0.08, 0.27) 0.09 (-0.08, 0.27) 0.29 0.13 0.01 (0.04,0.38) 0.21 35≤ 
0.62 (-0.12, 0.21) 0.04 (-0.12, 0.21) 0.62 0.04 0.04 (0.003, 0.32) 0.16 Employed Occupation 
0.73 (-0.22, 0.15) -0.03 (-0.22, 0.15) 0.73 -0.03 0.4 (-0.1, 0.25) 0.07 Unemployed 
  1   1   1 Illiterate Education 

0.000 (-0.27, -0.08) -0.18 (-0.27, -0.08) 0.000 -0.15 0.000 (-0.25, -0.07) -0.16 Elementary 
  1   1   1 High school 

0.52 (-0.17, 0.06) -0.05 (-0.17, 0.06) 0.52 -0.04 0.77 (-0.13, 0.09) -0.06 Diploma 
0.000 (-0.44, -0.15) -0.29 (-0.44, -0.15) 0.000 -0.27 0.001 (-0.35, -0.08) -0.22 Academic  

  1   1   1 Single Marital 

status 0.18 (-0.13, -0.02) -0.05 (-0.13, -0.02) 0.18 -0.04 0.37 (-0.11, 0.04) -0.03 Married 
  1   1   1 Poor Quantile 

economic 0.02 (-0.22, -0.01) -0.11 (-0.22, -0.01) 0.02 -0.11 0.002 (-0.26, -0.05) -0.16 The poorest 
0.007 (-0.3, -0.04) -0.17 (-0.3, -0.04) 0.007 -0.19 0.000 (-0.36, -0.12) -0.24 Average 
0.006 (-0.35, -0.06) -0.20 (-0.35, -0.06) 0.006 -0.3 0.000 (-0.42, -0.14) -0.28 Rich 
0.001 

 
(-0.47, -0.11) -0.29 (-0.47, -0.11) 0.001 -0.55 0.007 (-0.37, -0.06) -0.22 The richest 

0.56(0.3,1.04)          Variance 

province 
   0.029(-0.007, 0.06)       Covariance 

county, 

quintile  
   0.02(0.01, 0.05)       Variance 

quintile 
0.56(0.41, 0.75)   0.23(0.11, 0.48)       Variance 

county   
 

Discussion: 

The prevalence of tobacco smoking as a major public health problem has been widespread in Iran and in the 

world[9] . Today, in most high-income countries, there is a negative trend in tobacco use, so smoking is 

more common in people with a lower socioeconomic status.[33-35] There is a negative social and economic 

slope in all age and gender groups, and this slope is poor in the age group under 40 and strong in the age 

group above 40.[36]  

The results of this study showed that the prevalence of smoking in women was 12.24%. A significant 

relationship existed between tobacco smoking and place of residence, age groups over 35, marital status and 

economic variables. The concentration Index for tobacco was CI = -0.19 [95% CI (-0.20, -0.18)], which 

indicated the existence of inequality in tobacco smoking, and the rate of tobacco smoking was lower in the 

lower socioeconomic group. Multilevel analysis showed that marital status, age, and economic status of 

people were related to tobacco use. Model1 showed that the marital status of individuals (β = 0.206, P = 

0.0001), age (β = -0.009, P = 0.0001) and economic class (β = -0.107, P = 0.0001) were related to tobacco 

smoking.  

The present study showed that the prevalence of smoking in women aged 15-54 was 12.24%. The study by 

Bosdriesz et al. showed that the prevalence of smoking in women was 3.3% in Kongo, Senegal 2.1%, Brazil 

18.9%, Mexico 14.4%, Kazakhstan 6.6%, Pakistan 6.7%, India 18.3% and South Africa 14.4%[9] . The 

results of Yang et al. in China showed that the prevalence of smoking in women was 6.7%.[37]  This 

difference in the prevalence of tobacco smoking can be due to differences in culture, education level and 

socioeconomic status of people in different countries. 



Significant social and economic inequalities exist in the health sector.[38] Socio-economic inequality in 

smoking is well known in previous studies.[39] Various studies have reported similar results that tobacco 

smoking is strongly linked to the household's economic situation.[40, 41] 

In the present study, the prevalence of smoking in Iranian women was unevenly distributed in the socio-

economic classes of society. Also in this study, the concentration index for tobacco was CI = -0.19 [95% CI 

(-0.20, -0.18)], which indicates a higher prevalence of tobacco smoking in lower social classes. In studying 

the multilevel results, the results also showed that at the individual level, the province level, and the county 

level, people who at higher social classes were less likely to smoke, but in studying the multilevel results 

which were done separately in urban and rural areas of Iran, the results showed that a significant relationship 

existed between the socioeconomic status of women and the chance of smoking in urban areas, and people 

with higher social classes had lower chances of smoking. In rural areas there was no significant relationship 

between smoking and social classes. 

In a study by Fukuda et al. in Japan[42] and Thakur et al., in India[38] , the prevalence of tobacco smoking 

was higher in more deprived economic classes, which was consistent with the results of our study.[39] 

The study by Bosdriesz et al. showed that in Latin America and the Eastern Mediterranean countries, the 

prevalence of tobacco smoking among women in higher socio-economic classes was higher, which did not 

match the results of our study in Iran.[9] 

In lower socioeconomic classes, tobacco smoking costs replaces other essential health costs, which in the 

long run lead to serious complications, the incidence of illness and death due to the use of tobacco, and 

consequently enlarges the gap between economic and social inequalities.[43] 

The results of Badr's study in multilevel analysis showed that educational level does not cause 

socioeconomic inequality in smoking, while in the urban areas, the results of the multilevel analysis revealed 

that the chances of smoking in people with a high school education was higher than the illiterates. 

In the study of Huisman et al.[44] , Sarkar et al.[45] and Eek et al.[46] , there was a significant relationship 

between education level and smoking inequality, which was consistent with the results of our study. 

   From the present study, social economic inequality in tobacco smoking had a significant relationship with 

marital status of women, and the prevalence of smoking in wives was more than single women. These 

results were consistent with the results of the study by Siahpoosh et al. [47]in Australia and Fukuda et 

al.[42], in Japan. 

The results of this study showed that smoking inequality has a significant relationship with the age of 

women and the prevalence of tobacco smoking in all socioeconomic groups is higher among women aged 

over 35 than those under 35, which is consistent with the results of Corsi et al. in India[48] , the study of 



Ding et al.[49] , while the study of Yang et al. in Taiwan found an inverse relationship between age and 

tendency to smoking, which was not consistent with the results of this study.[50] 

Studies have shown that to effectively address inequalities in health new interventions are required which 

can reduce inequity by identifying and organizing inequities in social health factors and promoting 

appropriate interventions through public health programs.[46] 

It is expected that in the future decades the mortality from tobacco smoking will increase, especially in 

developing countries, thus the need is more felt for taking effective measures such as advertising bans, 

increasing tobacco prices and providing effective solutions for people to quit smoking.[51, 52]  

Conclusions 

The results of the study indicate that there is inequality in smoking, and this inequality varies in different 

provinces. Women who live in lower socio-economic levels are more likely to smoke tobacco. Marital 

status, place of residence, age and socioeconomic status of women are factors influencing the prevalence of 

smoking in women. Therefore, tobacco control measures should be more focused on married women over 

the age of 35 who live in lower socio-economic classes. Therefore, social factors affecting health such as 

economic status and location, age, and marital status are effective in smoking. These issues have to be 

addressed to reduce inequalities. 
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