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Abstract 

 

This study revisits the effect of duration by residence in relation to smoking during 

pregnancy. It contributes to the literature by incorporating a health inequity perspective, 

and discusses whether immigrants tend to converge with Swedish women’s smoking. The 

study is based on Swedish Medical Birth Register and includes 1 1864 52 pregnancies 

between 1991 and 2012. Logistic regression was performed to attain crude and adjusted 

Odds Ratios and 95 % confidence intervals. Immigrants’ are divided by categorizing 

countries of origin depending on levels of Human Development (IHDI). Overall 

immigrant women show low levels of smoking during pregnancy when they arrive to 

Sweden, by duration of residence levels of smoking increase and converge with smoking 

patterns of Swedish women. I found that there are differences in smoking patterns 

depending on IHDI of the country. Immigrant women of higher categories of IHDI show 

higher levels of smoking although the increase of smoking is higher among immigrant 

women from categories of lower IHDI. However, immigrant women’s smoking during 

pregnancy is affected by duration of residence, and the increased smoking is associated 

with health inequalities related to their country of origins IHDI, and by socioeconomic 

inequalities in Sweden.  
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Introduction 

Smoking is an enormous public health problem. Although the prevalence of smoking in 

general is declining, smoking patterns vary across the globe. Different patterns are presented 

for developed and developing countries and for groups within society. (Graham, 2009) 

Smoking is known for numerous detrimental effects and diseases. Smoking during pregnancy 

is particularly fatal as it affects the health of both mother and child. (Kuh & Ben-Shlomo, 

2004; Cnattingius, 2004)  

 

Earlier studies in the U.K and the U.S have shown that smoking during pregnancy is less 

likely to occur for immigrant women. However, by duration of residence and acculturation, 

they adopt adverse health behaviors such as smoking during pregnancy (Bethel & Schenker, 

2005; Hawkins, Lamb, Cole & Law, 2008). A study in Sweden presents that overall smoking 

during pregnancy has decreased. However, amongst immigrant women, smoking during 

pregnancy increases by duration of residence. Smoking during pregnancy varies by maternal 

region of birth, and is especially high for non-European immigrants. (Urquia, Janevic & 

Hjern, 2013)  

 
Smoking during pregnancy and health outcomes 

Smoking during pregnancy is identified as serious health risk for both mother and child and is 

related to increased morbidity and mortality. Children that have been exposed to smoke in 

utero increase the risk of future diseases and complications. Outcomes that will result in need 

for medical care and potential years of life lost and with consequences such as spontaneous 

abortion, low birth weight, premature birth, placental abruption, fetal growth restriction and 

stillbirth (Cnattingius, 2004; Rogers, 2008; Urquia et al., 2013) For example, research shows 

that smoking during pregnancy increases the risk of stillbirth by 47 %. (Marufu, Ahankari, 

Coleman, & Lewis, 2015) Experiences in early life may have long-term effects through the 

life-course and result in diverse chronic diseases. Previous studies show that early life 

exposures of smoking during pregnancy affect health of the child in adult life. (Kuh & Ben-

Shlomo, 2004) Smoking during pregnancy is associated with low birth weight of the child, 

which increases the risk for numerous diseases and conditions, such as coronal heart diseases, 

obesity, type 2 diabetes, hypertension, metabolic syndrome, high blood pressure and, later in 

life cognitive performance. (Cnattingius, 2004; Kuh & Ben-Shlomo, 2004; Tong, Baghurst, & 

McMichael, 2006) Smoking during pregnancy also increases the child's risk of various forms 
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of cancer, future depression and alcohol abuse. (Cnattingius, 2004; Kuh & Ben-Shlomo, 

2004) 

 

Smoking is socially patterned  

While smoking in general has decreased worldwide, socioeconomic differences with regard to 

smoking have increased, compared to high income countries. In low and middle- income 

countries, the prevalence of smoking is high, especially for those with lower incomes, and for 

women. Previous studies show that socioeconomic childhood disadvantage, economic stress 

and downward social mobility increases prevalences of smoking while upward social mobility 

decreases the risk of smoking throughout the life-course. (Poonawalla, Kendzor, Owen, & 

Caughy, 2014; Lindström, Modén, & Rosvall, 2013) Low socioeconomic status, economic 

strain, stress and parental smoking in childhood increase alcohol use and smoking in 

adulthood (Poonawalla et al., 2014).  

 

The socioeconomic life-course influences health behaviours such as smoking. Children’s 

experiences have effects on their health and behaviour as they are influenced by social 

disadvantages such as low income and level of education which increases prevalence of 

smoking. Smoking is strongly patterned by social background, educational attainment and 

employment status. (Lindström et al., 2013; Graham, 2006) Smoking during pregnancy 

affects children’s health throughout the life-course. Together with indicators such as maternal 

illness and stress, maternal smoking increase the child’s health problem and increase the risk 

for the child’s future smoking, likewise smoking during pregnancy (Raat et al., 2011) 

 

A previous study added a domestic perspective to the life-course perspective, implying that 

women’s domestic circumstances influence smoking habits. Their findings are in line with 

numerous studies concerning gendered inequalities. Unequal pathways of life-courses lead to 

inequalities in health and health behaviours, such as smoking. The unequal life-course for 

women is present especially for single mothers with poorer social and material conditions, 

and lower wages. (Graham, 2006)  

 

Several studies have shown that the women most likely to smoke during pregnancy have 

lower socioeconomic status, lower education and lower incomes. They usually live in a single 
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household and are young. (Ebert & Fahy, 2007; Ergin, Hassoy, Tanik & Aslan, 2010; 

Kharkova, Krettek, Grjibovski, Nieboer & Odland, 2016; Graham, 2009) Educational 

disadvantage increases the prevalence of smoking during pregnancy. Directly or indirectly, a 

higher level of education influence smoking in numerous ways. Education increases the 

probability of having a higher income, additionally it is related to be more aware of risks, to 

have non-smoking friends and to be married, which decreases the likelihood to smoke. 

Education also increases the probability for an employment where the prevalence of smoking 

is low, which reduces smoking (Higgins, Heil, Badger, Skelly, Solomon & Bernstein, 2009) 

Low socioeconomic status is related to a strong smoking dependence (Jarvis, 2004), a smoker 

with disadvantaged socioeconomic conditions perceives smoking as a stress reliever from 

feelings and responsibilities. (Ebert & Fahy, 2007 & Ergin, Hassoy, Tanik & Aslan, 2010)  

 

Smoking during pregnancy is increased by stress and psychological distress such as 

depression and psychosocial complications (Schneider & Schütz, 2008; Villalbí, Salvador, 

Cano-Serral, Rodríguez-Sanz & Borrell, 2007; Smedberg, Lupattelli, Mårdby, Øverland, & 

Nordeng, 2014; Linares Scott, Heil, Higgins, Badger, & Bernstein, 2009; Goedhart, van der 

Wal, Cuijpers & Bonsel, 2009) Women, who have experienced downward social mobility, 

have low socioeconomic status or lack social support has increased levels of depression and 

anxiety. Stress, depression and anxiety increase prevalences of smoking among pregnant 

women, inter alia since smoking has stress-reducing effects and psychological distress is 

associated with difficulties in give up smoking. (Hauge, Torgersen, & Vollrath, 2012; 

Lawrence, Mitrou, & Zubrick, 2011) Women, who continue to smoke during pregnancy due 

to stress or anxiety, experience less stress and feelings of joy by smoking. Nicotine has a 

chemical effect on the nervous system, a process that results in increased dopamine levels. 

Giving up smoking during pregnancy is an additional stress factor that increases anxiety and 

stress. Nicotine addiction causes a need for continued smoking during pregnancy. (Ebert & 

Fahy, 2007; Nicklett & Burgard, 2009)  

 

Studies indicate that awareness of negative affects regarding smoking during pregnancy 

decreases prevalence of maternal smoking and that effort for cessations needs to be custom-

made to fit high-risk groups of women. (Gilbert, Nelson & Greaves, 2015; Kharkova et al., 

2016) Women who quit smoking when they are pregnant are more likely to have 

characteristics of socioeconomic advantage. In an intervention with the aim of reducing 

smoking during pregnancy in Sweden, the implementation was followed by a rapid decline 
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for women with higher socioeconomic status. However, the outcome was less positive for 

socioeconomically disadvantaged groups. (Solomon & Quinn, 2004; Moussa, Ostergren, Eek 

& Kunst, 2010)  

 

Immigrants often live in segregated neighborhoods in poorer areas in Sweden. These 

neighbourhoods consist of unfavourable physical environments, economic segregation and 

lower socioeconomic conditions. The neighbourhood people live in influences health 

behaviours and have consequences such as increased prevalence of smoking. (Sellström, 

Arnoldsson, Bremberg & Hjern, 2008) To be addicted to cigarettes is strongly associated with 

low socioeconomic status and circumstances in the neighbourhood (Jarvis, 2004; Graham, 

2009). Low income and insufficient integration is related to increased prevalence of morbidity 

and health problems among immigrants. (Klinthall, 2008) Adverse health problems have 

consequences such as reduced employment opportunities, and to be unemployed have impact 

on socioeconomic conditions such as income (Pacheco, Page & Webber, 2014).  

 
Immigration, acculturation, and smoking  

When immigrants arrive to a host country they habitually smoke less than the population, 

however, smoking increases with duration of residence. In Sweden, smoking during 

pregnancy show decreasing prevalences. Immigrants however, demonstrate different patterns 

of smoking than Swedish women. (Urquia et al., 2013) Immigrants arrive with different 

experiences due to circumstances in their country of origin, such as income, education and 

employment. In the host country they are exposed to other circumstances, such as 

socioeconomic conditions, and to live in segregated neighbourhoods. (Nielsen & Krasnik, 

2010; Jahan, & Jespersen, 2015; Ruiz, Nuh, McDaniel, Popoff, Izcovich & Criniti, 2015) 

Lower income, higher unemployment rates and higher social welfare dependence compared to 

people of Swedish origin are common among immigrants in Sweden. (Klinthall, 2008; 

Bevelander, 2000; Scott, 1999) Adverse socioeconomic conditions and lack of social support 

are factors associated with depression amongst pregnant women, particularly amongst 

immigrant women. (Miszkurka, Goulet, & Zunzunegui, 2010; Smedberg, 2014; Ebert & Fahy, 

2007)  

 

Smoking patterns for women change when they immigrate, patterns of smoking vary with 

duration of residence and socioeconomic circumstances. High-income countries such as 
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Sweden have experienced a decline in smoking during pregnancy. There are however 

opposing trends for immigrants, whose duration of residence increases the prevalence. 

(Urquia et al., 2013) Similar findings have been observed in other countries such as the UK, 

the US and Canada (Hawkins et al., 2008; Bethel & Schenker, 2005; Urquia, O'Campo & 

Heaman, 2012) Negative attitudes regarding women who smoke is common for immigrant 

women in low-income countries. When they immigrate, their prevalences of smoking 

increase. (Reiss, Lehnhardt, & Razum, 2015; Moussa et al., 2010; Nierkens, 2006) 

 

Theoretical models 

Acculturation 

Several studies show that most immigrants are healthier than the host population although 

they have more unfavourable socioeconomic conditions. (Antecol and Bedard, 2006; Viruell-

Fuentes, Miranda, & Abdulrahim, 2012) Different explanations of convergence can be given 

for this pattern of smoking among immigrant women. The main example given so far to 

explain smoking among immigrants by duration of residence is the hypothesis of 

acculturation, where immigrants tend to adopt the behaviours of the host country. The 

hypothesis of Acculturation describes immigrants’ decreased advantage in health with 

duration of residence and stresses convergence to the host countries preferences as an 

explanation to immigrants’ decreased health (Bethel & Schenker, 2005; Urquia et al., 2012).  

 

The operant model of acculturation 

The operant model of acculturation is based on the hypothesis of acculturation, and interprets 

behaviours such as smoking. For Landrine et al., (2004) the conclusion in regard of the 

acculturation model is that a high prevalence of smoking for immigrants will decrease along 

with increased acculturation. The opposite applies for low prevalence of smoking, which is 

expected to increase by acculturation. (Reiss, 2015; Landrine et al. 2004)  

 

The smoking epidemic model 

The model (figure 1) describes smoking patterns as a process of four stages that countries go 

through. The stages represent increasing and decreasing prevalences of smoking. More 

developed western countries are in the last stages of the model, whereas less developed 

countries are more prevalent in the first stages. Women show very low levels of smoking in 

stage one, in stage 2 these low levels of smoking increase steeply and continues to increase in 
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stage 3 where it reaches the peak of smoking, before it slowly decreases again, and continues 

to do so in stage 4. (Lopez, et al. 1994; Reiss, Lehnhardt, & Razum, 2015)  

 
Figure 1. Stages of the ‘smoking epidemic’, figure taken by Lopez et al. in 1994. 

 

The smoking epidemic model is based on empirical evidence although the mechanisms of the 

stages remain unexplained. (Reiss et al. 2015) The smoking epidemic model is not made for 

analyses of immigrants smoking pattern, although it can be applied for immigrant women’s 

smoking and is not applicable for all countries although in Sweden the pattern is similar with 

the smoking epidemic model (Lopez, Collishaw, & Piha, 1994). Smoking of immigrants is 

partly explained by acculturation, in a recent review some scholars suggested a more complex 

picture of immigrants increased smoking with duration of residence by using the epidemic 

smoking model and the operant model of acculturation. A combination of the smoking 

epidemic model and the operant model of acculturation contributes to a perspective of 

changes in smoking patterns of immigrants by duration of residence. Previous studies have 

shown that immigrant women who leave an economically developing country and immigrate 

to a developed country have a high acculturation. This also applies for highly educated 

women who immigrate to an economically developed country. By duration of residence and 

acculturation immigrant women might shift stage in the smoking epidemic model toward the 

stage of the host country. The acculturation takes place in different rates and directions 

depending on the stage immigrants were located in the smoking epidemic model, before 

immigration. Women coming from countries with low prevalence of smoking would lead in 



 
 

7 

the host country to high levels of smoking while the opposite for those coming from countries 

with high prevalence. (Lopez, Collishaw, & Piha, 1994; Reiss, Lehnhardt, & Razum, 2015)  

 

None of these models have included the inequality perspective of smoking during pregnancy 

by duration of residence, and nothing about acculturation explains immigrant women’s 

smoking during pregnancy in relation to socioeconomic inequalities, but it is possible by 

applying the theory of segmented assimilation.  Segmented assimilation is an explanation that 

incorporates the perspective of socioeconomic inequalities for increased prevalence of 

smoking during pregnancy. It is a framework that illustrates assimilation into different 

sections of society. Segmented assimilation interprets immigrant’s development of adaption 

and their pattern of direction. Suggesting that immigrants assimilate with some of the host 

countries' habits, where possibilities of acculturation and economic adaption will lead to 

upward or downward-mobility (Bosdriesz, Lichtart, Withviliet, Busschers, Stronks & Kunst, 

2013; Zhou, 1997).  

 

Aim and research questions 

The aim of the study is to examine changes in smoking during pregnancy with duration of 

residence for immigrants in Sweden compared to Swedish women. The study will pay special 

attention to inequalities in health by socioeconomic differences in their host country and by 

looking at socioeconomic indicators for immigrant’s country of birth by categorizing the 

countries depending on different Inequality Adjusted Human Development index of country 

of birth.  

 

• Does smoking during pregnancy among immigrants tend to converge with the levels 

of smoking of the Swedish mothers with duration of residence? 

• Are there different patterns of smoking during pregnancy depending on the level of 

Inequality adjusted Human Development Index of the country of birth?  

• Are the above patterns explained by changes in the individual socioeconomic 

characteristics over time in Sweden? 
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Methods 

Data material 

The study is based on data from the Swedish Medical Birth Register (MBR). It includes 

around 99% of all births that occurred in Sweden between 1991 and 2012 (Urquia et al., 

2013) since it is compulsory to collect this material for health care providers (Socialstyrelsen, 

2015). The Medical Birth Register is linked to LISA, the Longitudinal integration database for 

health insurance and labour market studies  (former LOUISE) using a unique personal 

identification number. The study population consisted of the number of women who gave 

birth in Sweden between 1991 and 2012. This includes 2 117 454 births (1 117 791 mothers). 

Women with no information on smoking (51 865), duration of residence or country of birth (2 

466), income (7 612), maternal age (3), height (43 610) or family situation (35 538) has been 

excluded from the data, and a 50 % random sample of the Swedish women was taken, 

excluding 789 908 women, and leaving a number of 1 186 452 births.  

 

 
Figure 2. Selection criteria.  

 

Independent variable 

Duration of residence describes their time as immigrants in Sweden before their pregnancy, 

and is divided into less than six years (<6), six to fifteen years (6-15) and over 15 years (>15). 

Country of birth was added to the variable duration of residence through interaction as the 
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variable for exposure. The four categories of Inequality adjusted Human Development Index; 

low, medium, high and very high groups immigrant women in the variable maternal country 

of birth, where the category very high IHDI has the highest status. Inequality Human 

Development index is included in Human Development Index to add a dimension of 

inequality to the variable.  

 

Human Development Index (HDI) is a summary measure created for countries to be able to 

look beyond economic growth, HDI emphasizes human’s possible choices for development 

furthermore is a measure of prosperity in different countries. HDI looks at the geometric mean 

of important parts for human development, such as having a reasonable standard of living, 

knowledge and a long and healthy life. Measurements used are life expectancy at birth, years 

of education and living standard by GNI. HDI is ranked into low, medium, high and very high 

HDI. Inequality adjusted Human Development Index (IHDI) is inequality-adjusted indexes 

were life expectancy, income and education are adjusted for inequality furthermore created to 

adjust HDI. The measurement takes into account the distribution of countries achievement in 

income, education and health among the population. All countries in the study that changed 

index low, medium, high and very high due to the inequality-adjusted measurement were 

assigned a new index furthermore variable. (Jahan, & Jespersen, 2015)  

 

Dependent variable 

The dependent variable smoking during pregnancy is the outcome variable, describing 

smoking or not smoking. This was originally two variables, smoking at entry to antenatal care 

and smoking at week 30-32. I consider smoking if the women have reported to smoke at least 

in one of these two visits. Information on smoking behaviour from the Swedish medical birth 

register used in this study is self-reported and shown to be a valid measure (Mattsson et al., 

2015). Maternal smoking is available in the register since 1983, 1990 the variable on smoking 

during pregnancy was developed to have information on weeks 30-32 in pregnancy. (Rosén, 

2003) 

 

Covariates 

Control variables added in the first model was year of giving birth, categorised in 91-1996, 

1997-2002, 2003-07 and 2008-2012. Maternal height was categorised in quintiles 1, 2, 3, 4 

and 5. Height as a proxy for early life conditions as is associated with reduced human capital. 

Children’s growth is a determinant of height as an adult (Stein et al., 2009)!About 80 % is 
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available information of the height of mothers (Rosén, 2003). Furthermore maternal age was 

categorised in 14-20, 21-25, 26-30, 31-35 and 36-50 years of age. Variables added to adjust 

for socioeconomic factors in the second model was education, collapsed into three levels: low, 

medium and high educational level. Income defined as low, medium and high-income. 

Income, education and duration of residence come from LISA. The dataset contains 

socioeconomic information measured annually. Income is household disposable income 

measured 2 years before the year of giving birth to avoid income reduction due to parental 

leave. This variable includes all sorts of possible income (salary, disability pension, parental 

leave, social allowance). Education is taken two years before year of giving birth to avoid 

possible fluctuations due to the fact that some of women might receive parental leave. Family 

situation is categorised into single or cohabitation. Information on family situation is available 

in the Swedish medical birth register, information is lacking for about 5 % of women, 1991-

1992 13-17 % was lacking.  
 

Statistical analysis 

The statistical analysis was conducted in the statistical program SPSS Statistics Version 22. 

To study associations and control for confounding, binary logistic regressions were 

performed. Results are presented in Odds ratios (OR) with a 95% confidence interval (95% 

CI). The prevalence of smoking during pregnancy by duration of residence was calculated and 

differences were plotted by using the logarithm of OR to be symmetric on a linear scale.  

1 186 452 pregnancies was included in the analytical sample. The focus on associations 

between variables was made since there was no possibility to consider any causal relationship 

due to the lack of longitudinal data.  

Smoking rates have changed over time and therefore the inclusion of birth year was used in 

the first model to adjust the variable, furthermore maternal age and height was added in the 

model. Height of mothers is added in the first model to adjust for early life conditions. 

Maternal age was additionally added due to the possibility to change but not explain the result 

in adjusted model. 

 

To investigate socioeconomic differences as a possible explanation of smoking during 

pregnancy, analyses were controlled for the socioeconomic characteristics family situation, 

income and education. Covariates for socioeconomic factors have the value low, as reference 
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for the variables education, income and height, regarding family situation cohabitation is the 

reference. All control variables were added and controlled for one at the time when adjusting 

model 2 however they were all presented in table 4 simultaneously due to small changes in 

ORs when only controlling for one variable at the time.  

 

Ethical Considerations 

The present study is based on register data so informed consent was not needed. All analyses 

were made at the Centre for Health Equity Studies, where the dataset is hosted.  

 

 

Results 

Maternal characteristics of women who gave birth in Sweden 1991-2012 are illustrated in 

Table 1. Women with low education and low income was more frequent among immigrant 

mothers than Swedish, the opposite applies for high income. The percent difference is not as 

great when it comes to higher education, where 31.9% of immigrant mothers state high 

education and 40.3% of Swedish mothers (Table 1)  
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Table 1.  
Characteristics for women giving birth in Sweden 1991-2012 (n = 1 186 452).   
 Sweden (n/%) Immigrants (n/%) 

Total  820 199 (%) 366 253 (%) 
Categories of IHDI    
    Low   43838 (12.0) 
    Medium  93754 (25.6) 
    High   127955 (34.9) 
    Very high  100706 (27.5) 
Year of birth   
   1991-1996 234823 (20.6) 76939 (21.0) 
   1997-2002 199012 (24.3) 80921 (22.1) 
   2003-2007 185937 (22.7) 87638 (23.9) 
   2008-2012 200427 (24.4) 120755 (33.0) 
Level of income    
    Low  275662 (33.6) 247759 (67.7) 
    Medium 364401 (44.4) 81497 (22.3) 
    High  180136 (22.0) 36997 (10.1) 
Educational level   
    Low  84540 (10.3) 125340 (34.2) 
    Medium  405207(49.4) 123985 (33.9) 
    High  330452 (40.3) 116928 (31.9) 
Family situation   
    Cohabitant  781105 (95.2) 336351 (91.8) 
    Single/other  39094 (4.8) 29902 (8.2) 
 Mothers height   
    1st quintile  138822 (16.9) 155739 (42.5) 
    2nd quintile  194596 (23.7) 92272 (25.2) 
    3rd quintile 155949 (19.0) 46080 (12.6) 
    4th quintile 179371(21.9) 43629 (11.9) 
    5th quintile 151461 (18.5) 28533 (7.8) 
Maternal age    
    14-20 26055 (3.2) 16472 (4.5) 
    21-25 149337 (18.2) 78836 (21.5) 
    26-30 294451 (35.9) 116759 (31.9) 
    31-35 245589 (29.9) 99139 (27.1) 
    36-50 104767 (12.8) 55046 (15.0) 
1st quintile(=(lowest.((
 

Table 2 presents the prevalence of immigrant women for smoking during pregnancy by 

duration of residence, in Sweden, and by maternal country of birth (Inequality adjusted 

Human Development Index, IHDI). Furthermore, Swedish and immigrant women’s levels of 

smoking during pregnancy are also presented in total prevalences. The total prevalence of 

smoking during pregnancy for immigrants was lower (9,8%) than for Swedish mothers 

(12,3%). 

 

Women from countries with the level very high IHDI, demonstrated highest total prevalence 

of smoking, followed by women with high IHDI. Immigrant’s prevalence of smoking during 

pregnancy for duration by residence shorter than six years was lower than Swedish women’s 

total prevalence, for every level of every characteristic, accept for high education. Very high 
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IHDI showed the highest prevalence of smoking during pregnancy for immigrants by duration 

of residence from arrival up to six years (11.4%) and for fifteen years and more (20%). Low 

IHDI had the lowest prevalence of smoking during pregnancy for up to 15 years in Sweden. 

 

The general pattern indicated that prevalence of immigrants smoking during pregnancy 

increases by duration of residence for all categories of IHDI. A parallel trend for smoking 

during pregnancy was decreasing prevalences for smoking during pregnancy by year of 

giving birth. (Table 2)  

 
Table 2.  
Prevalence of smoking during pregnancy by categories of the covariates and by duration of 
residence among immigrants in Sweden 1991-2012 (n = 1 186 452). 
 Total (n/%) Total (n/%) 

Immigrants 
Duration of residence 

 Sweden  <6 6-15 >15 
Total 100750 (12.3) 35874 (9.8) 12624 (7.2) 11407 (10.0) 11843 (15.3) 
      
Inequality 
adjusted Human 
development 
index  

     

    Low   1066 (2.4) 311 (1.2) 473 (3.2) 282 (7.9) 
    Medium  3534 (3.1) 1132 (2.2) 1346 (4.6) 1056 (7.7) 
    High   16198 (12.7) 6821 (11.2) 5892 (13.9) 3485 (14.0) 
    Very high  15075 (15.0) 4360 (11.4) 3696 (13.4)  7020 (20.0) 
Year of birth      
    91-96 47680 (20.3) 13005 (16.9) 4873 (12.3) 3472 (16.8) 4660 (28.2) 
    97-02 24763 (12.4) 8647 (10.7) 2819 (7.7) 3160 (11.0) 2668 (17.3) 
    03-07 15185 (8.2) 7015 (8.0) 2271 (5.8) 2700 (8.8) 2044 (11.3) 
    08-12 13122 (6.6) 7207 (6.0) 2661 (4.5) 2075 (6.1) 2471 (9.1) 
Level of income       
    Low  53318 (19.3) 25782 (10.4) 10216 (7.5) 8289 (11.1) 7277 (19.7) 
    Medium 37627 (10.3) 7990 (9.8) 1881 (7.2) 2510 (9.0) 3599 (13.1) 
    High  9805 (5.4) 2102 (5.7) 527 (4.3) 608 (5.1) 967 (7.5) 
Educational level      
    Low  33025 (39.1) 16432 (13.1) 6649 (8.8) 5404 (14.7) 4379 (33.5) 
    Medium  58863 (14.5) 14871 (12.0) 3777 (9.1) 4753 (10.9) 6341 (16.2) 
    High  8862 (2.7) 4571 (4.1) 2198 (3.8) 1250 (3.7) 1123 (4.5) 
Family situation      
    Cohabitant  86785(11.1) 30603 (9.1) 11436 (7.0) 9305 (9.1) 9862 (14.0) 
    Single/other  13965 (35.7) 29902 (17.6) 1188 (10.4) 2102 (17.7) 1981 (30.3) 
 Mothers height      
   1st quintile  20711 (14.9) 13228 (8.5) 4395 (5.8) 4350 (8.9)  4483 (14.1) 
   2nd quintile 25323 (13.0) 9457 (10.1) 3284 (7.5) 3063 (10.6) 3110 (16.2)  
   3rd quintile 18672 (12.0) 4975 (10.8) 1802 (8.3) 1518 (10.6) 1655 (16.4) 
   4th quintile 20399 (11.4) 4941 (11.3) 1823 (9.0)  1504 (11.0) 1614 (16.6) 
   5th quintile 15645 (10.3) 3273 (11.5) 1320 (9.85) 972 (11.0)  981 (15.7) 
Maternal age       
   14-20 8872 (34.1) 2250 (13.7) 911 (8.6) 897(21.7) 442 (26.3) 
   21-25 27323 (18.3) 2423  (3.1) 3730 (7.8) 2574 (14.4) 12815 (18.9) 
   26-30 31606 (10.7) 10962 (9.4) 4009 (6.9) 3265 (9.8) 25602 (14.7) 
   31-35 22192  (9.0) 8901 (14.3) 2709 (6.8) 3077 (8.3) 3115 (23.9) 
   36-50 10757 (10.3) 5034 (13.1) 1265 (7.0) 1594 (7.3) 2175 (14.3) 

1st quintile = lowest.  
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(

For those women whose country of birth was categorized with low IHDI, the prevalence of 

smoking during pregnancy increased considerably by duration of residence, reaching 6.4 

times higher prevalence after fifteen years and more, in Sweden as well as among being single 

mother, women with low education and low income. Women demonstrating lowest increase 

of smoking by duration of residence had medium and high education, and high income.  

 

In figure 3, the crude model presents unadjusted Odds Ratios for smoking during pregnancy 

by duration of residence among immigrant women, compared to Swedish women.  

 

 
Figure 3. Crude model with Odds Ratios and Log odds ratios for binary logistic regression 
on every level of Inequality adjusted Human Development Index (country of birth) by  
duration of residence in Sweden for smoking during pregnancy 1991-2012. (n =1 186 452)  
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Table 3. Binary logistic regression on every level of inequality adjusted Human Development 
Index (maternal country of birth) by duration of residence in Sweden for smoking during 
pregnancy 1991-2012. (n =1 186 452) Models 1 and 2.  
Model 1 Low IHDI Medium IHDI High IHDI Very high IHDI 

 OR 
(95% CI) 

OR 
(95% CI) 

OR 
(95% CI) 

OR 
(95% CI) 

Sweden (ref) 1.00 1.00 1.00 1.00 
Duration of 
residence     
  <6  0.09 (0.08-0.10) 0.15 (0.14-0.16) 0.79 (0.77-0.81) 0.97 (0.93-0.99) 
  6-15  0.28 (0.25-0.31) 0.37 (0.32-0.39) 1.22 (1.18-1.25) 1.16 (1.12-1.21) 
  >15  0.86 (0.76-0.97) 0.78 (0.73-0.83) 1.40 (1.35-1.46) 1.73 (1.68-1.78) 
 

Model 2 Low IHDI Medium IHDI High IHDI Very high IHDI 

 OR 
(95% CI) 

OR 
(95% CI) 

OR 
(95% CI) 

OR 
(95% CI) 

Sweden (ref) 1.00 1.00 1.00 1.00 
Duration of 
residence     
  <6  0.03 (0.03-0.04) 0.08 (0.08-0.09) 0.46 (0.45-0.47) 0.80 (0.77-0.82) 
  6-15  0.09 (0.09-0.10) 0.19 (0.18-0.21) 0.67 (0.65-0.69) 1.06 (1.02-1.10) 
  >15  0.46 (0.40-0.52) 0.61 (0.57-0.65) 0.97 (0.94-1.01) 1.48 (1.44-1.52) 
Table 3: The results come from the same model to allow comparison across categories of duration of residence and IHDI. 
Model 1: Adjusted for height, maternal age and year of birth.  
Model 2: Adjusted for height, maternal age, year of birth, family situation, income and education.  
The index IHDI illustrates low as the most negative human development and very high as the most positive. 
OR indicates odds ratio. 95% CI indicates 95% confidence interval.  
 
Table 3 displays associations between duration of residence and IHDI for smoking during 

pregnancy with Swedish women as reference and different adjustments. Due to marginally 

changes in Odds Ratios for every single added socioeconomic variable, they are displayed in 

model 2 simultaneously. Smoking during pregnancy, increased by duration of residence for 

every level of IHDI category in model 1. After adjustment for socioeconomic covariates in 

table 3, all associations were still significant but with the exception of duration of residence 

more than fifteen years in Sweden for level high IHDI, 0.97 (0.94-1.01). Table 4, displays the 

socioeconomic covariates used to adjust Odds Ratios in model 2. 

Table 4. Binary logistic regression on socioeconomic covariates for 
smoking during pregnancy (n =1 186 452)  
Smoking during pregnancy 
 OR (95 % CI) 
Family situation  
   Cohabitation (ref) 1.00 
   Single  2.50 (2.45-2.55) 
Education  
   Low  (ref) 1.00 
   Medium 0.71 (0.70-0.72) 
   High 0.48 (0.47-0.49) 
Income  
   Low (ref) 1.00 
   Medium 0.42 (0.41-0.43) 
   High  0.11 (0.10-0.11) 
The Socioeconomic covariates displayed are adjusting variables in model 2.  
ORs in model are results from model 2.  
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The largely generally occurring increasing Odds Ratios, regarding smoking during pregnancy 

for duration by residence and for IHDI confirm table 2, this remains when controlling for 

socioeconomic covariates (model 2) and for each level of IHDI in model 1 showing a gradient 

between the categories.  

 

A stronger association to smoke during pregnancy was illustrated for Swedish mothers 

(OR<1), with exception for high and very high IHDI, for duration of residence in Sweden 

longer than 6 years. (Model 1)  

 

All Odds Ratios decreased when controlling for the socioeconomic covariates level of 

education, income and family situation (model 2). A reduced number of IHDI indicated a 

stronger association for immigrant mothers to smoke during pregnancy, then Swedish 

mothers, for adjusted Odd Ratios. Remaining with stronger association for immigrant mothers 

to smoke during pregnancy was very high IHDI for duration of residence, from six years and 

longer. 

 

 

Discussion 

 

Summary of results  

Smoking during pregnancy increases by duration of residence in all categories of Inequality 

Adjusted Human Development Index. Consistent with prior findings (Urquia et al., 2013; 

Bethel & Schenker, 2005; Hawkins, Lamb, Cole & Law, 2008), my study demonstrates that 

smoking during pregnancy among immigrants converge with Swedish mothers levels of 

smoking. Immigrant women from all levels of IHDI showed increased prevalences of 

smoking during pregnancy by duration of residence in Sweden. The highest increase of Odds 

Ratios was seen for low IHDI, followed by medium IHDI, in converging with the Swedish 

population. Small differences were found for high IHDI and very high IHDI, showing a 

higher risk of smoking compared to Swedish women after 6 years in the country. The 

inclusion of socioeconomic covariates does not change this pattern.  

Smoking during pregnancy increases by all categories of IHDI. The lowest prevalence of 

smoking among immigrant women is seen in the lower levels of IHDI, thus the highest 

increase of smoking during pregnancy. Since the acceptance of female smoking in general is 
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higher in Sweden than in low-income countries, this might have an impact on immigrant 

women categorized with low and medium IHDI. If their low levels of smoking during 

pregnancy in their arrival are a consequence of negative attitudes towards smoking women, 

different attitudes in Sweden about female smoking may explain some of the increase of 

smoking by duration of residence. (Moussa et al., 2010; Nierkens et al., 2006) The low levels 

of smoking during pregnancy by immigrant women are congruent with the first stages of the 

smoking epidemic model that represents smoking of low-income countries. (Reiss, Lehnhardt, 

& Razum, 2015) 

 

Interpretations of the results 

Smoking during pregnancy explained by theoretical models  

The increasing levels of smoking among immigrant women of all categories of IHDI are in 

line with the hypothesis of acculturation, which explains immigrants adopting behaviours by 

duration of residence. From duration of residence six years and longer, women categorized 

with high IHDI and very high IHDI have higher levels of smoking during pregnancy than 

Swedish women. This smoking prevalence, enhanced or developed in Sweden seems to be 

compatible with the hypothesis of acculturation. (Landrine & Klonoff, 2004) According to the 

operant acculturation model, the results in this study are possibly explained by adaptation of 

an unhealthy behaviour during pregnancy for immigrant women by length of stay in Sweden 

together with the prevalence of smoking of immigrants’ have when they arrive in Sweden. 

(Reiss, Lehnhardt, & Razum, 2015) Smoking during pregnancy might be a consequence of 

immigrant women’s new culture where smoking is more common among women than in their 

own country of birth. All categories of IHDI have lower levels of smoking during pregnancy 

compared to Swedish women when they arrive and increase by duration of residence and 

acculturation in line with behaviours according to the operant model of acculturation.  

 

Smoking during pregnancy does not increase as much by duration of residence for high and 

very high IHDI as for the lower categories of IHDI. This indicates that immigrant women 

with country of birth who has higher categories of IHDI are not as affected by duration of 

residence as immigrant women from lower categories of IHDI. However, levels of smoking 

are higher among immigrants whose country of birth have higher category of IHDI, from the 

time they arrive and beyond fifteen years of duration of residence. The operant model of 

acculturation suggests that a highly prevalent behaviour would decrease by duration of 

residence and acculturation. (Reiss, Lehnhardt, & Razum, 2015) This is not in line with the 
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present study since categories of high and very high IHDI have high levels of smoking from 

arrival in Sweden, which increases beyond the levels of smoking during pregnancy of 

Swedish women, this might be explained by these high prevalences not reaching the 

percentage that is seen as high (≥ 45%) according to the operant theory of acculturation 

(Landrine et al., 2004). The model, though, is in accordance with levels of smoking during 

pregnancy of lower categories of IHDI. Immigrant women with the category low and medium 

IHDI of their country of birth, have low prevalences of smoking during pregnancy when they 

arrive, and with duration of residence their prevalences of smoking increases toward 

converging of Swedish pregnant women’s smoking.  

Applying the smoking epidemic model is a possible alternative to interpret the result as the 

stages of the model are in line with the results of all categories of IHDI. (Lopez et al., 1994) 

The results of the study show levels of smoking during pregnancy of immigrant women as 

higher for high and very high IHDI. This corresponds well with the epidemic smoking model 

since more developed countries are found in stages of the model where prevalences of 

smoking are higher than prevalences of developing countries. On the contrary, lower 

prevalences of smoking are shown for lower stages of the epidemic smoking model, which is 

in line with the results of lower prevalence of smoking during pregnancy for immigrant 

women from lower categories of IHDI. The epidemic smoking model explains their behaviour 

in Sweden, where they start in one stage of the model and move towards the next stage. From 

their arrival their low levels of smoking during pregnancy increases by duration of residence 

and converges with the prevalence of Swedish women’s smoking during pregnancy. (Reiss, 

Lehnhardt, & Razum, 2015; Lopez et al., 1994) 

 

The smoking epidemic model and the operant model of acculturation contribute to a 

perspective of the levels of smoking during pregnancy among immigrant women. In a recent 

review, a combination of these two models presented findings of high acculturation level 

among highly educated immigrant women (Reiss et al., 2015) Since immigrant women from 

higher categories of IHDI in general have higher prevalence of education this indicate that 

they would have high acculturation when they arrive to their host country. These women of 

higher categories of IHDI arrive with higher prevalence of smoking, although not as high as 

Swedish women’s prevalences of smoking. However, the evidence on acculturation related to 

developed countries and higher education is not in line with the results of the present study. 

Immigrant women arrive in Sweden with higher levels of smoking, in line with the stage of 
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more developed countries of the epidemic smoking model and increase their levels of 

smoking during pregnancy in acculturating with the Swedish women’s smoking. By duration 

of residence prevalences of smoking moves beyond the Swedish women’s smoking during 

pregnancy, although according to the operant acculturation model their smoking would 

decline if the behaviour of smoking were highly prevalent as they immigrated. The cause 

might be that smoking not is highly prevalent according to the model in order so that smoking 

would decline with high acculturation, even though it is high amongst immigrant women from 

different IHDI levels of smoking it is not high in relation to Swedish women’s smoking. With 

the acculturation women of higher IHDI converge with Swedish patterns of smoking, 

although when their levels of smoking is coherent with the Swedish women’s smoking their 

levels continue to increase instead of following the trends in Sweden of declining smoking 

during pregnancy.  

 

Earlier findings on women from low developed countries present that these immigrant women 

are highly acculturated, which is compatible with the results of this study. Immigrant 

women’s of low IHDI show low levels of smoking when they arrive to Sweden, and together 

with a high increase of smoking during pregnancy by duration of residence this corresponds 

well with the combination of the operant model of acculturation and the epidemic smoking 

model. (Reiss, Lehnhardt, & Razum, 2015)  

 

Smoking during pregnancy explained by socioeconomic conditions  

Immigrant women’s country of birth is divided in Inequality Adjusted Human Development 

Index. The index in the present study is used to investigate health inequalities in the 

background of immigrant women, and to study how it might affect levels of smoking during 

pregnancy by duration of residence. IHDI is also a method to understand how these different 

backgrounds interact in the society and changes smoking patterns during pregnancy for 

categories of IHDI in relation to socioeconomic covariates.  

 

Socioeconomic inequalities vary between immigrant women, different patterns appear for 

smoking during pregnancy depending on the category of IHDI of immigrant women’s country 

of origin. Smoking during pregnancy is more common for immigrant women with higher 

category of IHDI. Analyses of IHDI categories show that smoking during pregnancy from 

arrival in Sweden among immigrants is more prevalent for immigrant women from very high 

IHDI. Smoking during pregnancy then becomes less common by every step down to low 
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IHDI. This pattern of smoking is true for all categories of duration of residence and remains 

after adjusting for socioeconomic variables. The levels of smoking during pregnancy are not 

explained by socioeconomic variables in the same extent for all categories of IHDI. 

Immigrant women with the category very high IHDI are not affected by socioeconomic 

conditions to the same degree as immigrant women from lower categories of IHDI.  

 

When immigrant women’s duration of residence in Sweden is fifteen years or more, levels of 

smoking during pregnancy does not seem to increase as much for the categories of IHDI. This 

finding implies that by time spent in Sweden the increase of smoking prevalences fades out. 

Whether it implies that their acculturation or segmented assimilation moves toward the peak 

of convergence with the Swedish women’s culture and behaviors, or other immigrant groups 

according to the models mentioned, or that they after fifteen years or more in Sweden, 

reached a higher socioeconomic status that changes their habits of smoking, is not clear.  

 

Smoking in general is decreasing worldwide, however, there are different patterns of smoking 

for different groups and socioeconomic circumstances in the society. This study highlights 

different explanations for the adverse behavior of smoking during pregnancy of immigrant 

women by duration of residence in Sweden compared to Swedish women’s smoking during 

pregnancy. Previous studies have raised criticism against the theory of acculturation, pointing 

at the shortage of not considering the unequal patterns immigrants often are exposed to. 

Adverse socioeconomic conditions, to live in segregated neighbourhoods, discrimination and 

structural racism are explanations mentioned beyond the explanation of acculturation 

(Viruell-Fuentes et al., 2012; Sellström et al., 2008) Health inequalities put forward in this 

study by the socioeconomic variables income, education and family situation, are associated 

with increased smoking during pregnancy by duration of residence. Together with indicators 

such as ill health, lack of social support, stress and depression, social disadvantage increase 

behaviours such as smoking during pregnancy. (Miszkurka, Goulet, & Zunzunegui, 2010; 

Smedberg, 2014; Schneider & Schütz, 2008) 

 

The analyses in the present study found weaker associations for smoking during pregnancy by 

duration of residence for all categories of IHDI after adjustment of socioeconomic covariates. 

The result indicates that improving immigrant women’s socioeconomic conditions in Sweden 

would change their smoking patterns in a positive direction, and consequently improve the 

health of both mother and child. Adjusting for socioeconomic covariates decreased Odds 
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Ratios for all levels of IHDI and by all categories of duration of residence. This suggests that 

the association partly is explained by the socioeconomic factors (income, education and 

family situation), together with immigrant women’s duration of residence in Sweden. 

However, the socioeconomic variables do not play as significant part in the result when they 

are separated as control variables, as they do when they are added together as a health 

inequality perspective.  

 

In this study, women are divided in Inequality Adjusted Human Development Index as 

categories for country of origin. The result shows increasing levels of smoking during 

pregnancy from low to higher categories of IHDI. This indicates that preferable 

socioeconomic conditions of country of birth for immigrant women are associated with higher 

levels of smoking during pregnancy by duration of residence in Sweden. The adjustments of 

socioeconomic inequalities in the present study might not be good enough, it might be 

influenced by the quality of socioeconomic variables or be due to immigrant women in 

Sweden who do not represent the general women of their IHDI. Their backgrounds are 

divided by a general index that is not necessarily a match of those women that emigrated from 

the category of IHDI. The result of immigrant women from higher categories of IHDI with 

increased levels of smoking during pregnancy beyond Swedish women might be due to a 

mismatch of their country of origin, the women immigrating from high categories of IHDI 

could be women with low socioeconomic conditions in their country of origin and vice versa.  

 

Swedish pregnant women in general have better socioeconomic conditions than immigrant 

women. Immigrant women tend to have lower incomes, higher unemployment rates and 

social welfare dependence. (Ebert & Fahy, 2007; Ergin, Hassoy, Tanik & Aslan, 2010; 

Kharkova, Krettek, Grjibovski, Nieboer & Odland, 2016; Graham, 2009) These circumstances 

are all related to increased levels of depression and anxiety that increases prevalences of 

smoking. (Hauge, Torgersen, & Vollrath, 2012; Lawrence, Mitrou, & Zubrick, 2011) This 

study presents that smoking during pregnancy of immigrant women with low education 

increases notably by duration of residence. Levels of smoking during pregnancy do not 

change in the same extent for immigrant pregnant women with higher levels of income and 

higher education, as for immigrant women with lower socioeconomic conditions. Further the 

present study show that socioeconomic conditions are associated with all categories of IHDI 

in regard of smoking during pregnancy. Findings of socioeconomic conditions of the results 

are in line with research on socioeconomic conditions and smoking during pregnancy since 
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lower socioeconomic conditions increases smoking during pregnancy. (Nicklett & Burgard, 

2009; Kuh & Ben-Shlomo, 2004, Sellström et al., 2008, Hauge, Torgersen, & Vollrath, 2012) 

 

Smoking during pregnancy explained by racism and discrimination  

Finding suggests that acculturation affects levels of smoking different for groups of different 

country of birth, in addition it also has contrasting effects on behaviours within groups of the 

same origin. To converge with health behaviours of the society is also in line with research on 

racism and discrimination, which explains immigrants changed behaviour during 

acculturation or other processes by duration of residence. Racism and discrimination affects 

the acculturation as immigrants in their wish to be accepted adopt behaviours of the new 

culture. To be an immigrant is related to difficulties in finding employments so that they can 

provide for themselves and their families, in their wish to be accepted as a part of society 

prevalences of smoking increases. (Mohseni & Lindström, 2008; Krieger, 1999; Jaber et al., 

2003) 

 

Smoking during pregnancy explained by downward and upward mobility  

Additional circumstances might influence increased levels of smoking among immigrant 

women. Findings in the present study could partly be explained by downward-mobility, where 

immigrant women’s emigration involves stepping down to lower socioeconomic conditions. 

(Bosdriesz et al., 2013; Hauge et al., 2012; Zhou, 1997) Their higher educational 

achievements or employments in their country of origin might affect them as immigrants to a 

degree that their higher categories of IHDI of background gives them an disadvantage in 

Sweden instead of an advantage in regard of smoking. (Nicklett & Burgard, 2009; Kuh & 

Ben-Shlomo, 2004 & Cnattingius, 2004) Immigrants who experience downward social 

mobility, from higher toward lower socioeconomic conditions, increase levels of smoking 

during pregnancy. (Raat et al., 2011) Additionally discrimination and racism might affect 

their acculturation, and influence increase of smoking during pregnancy. (Mohseni & 

Lindström, 2008; Krieger, 1999) In contrary, upward social mobility may influence 

immigrants from lower categories of IHDI in a positive direction regarding levels of smoking 

during pregnancy, since it decreases unhealthy behaviors. (Lindström, Modén, & Rosvall, 

2013) Although immigrant women from lower categories of IHDI smoke less than 

immigrants from higher levels of IHDI, their levels increases with duration of residence and 

converges with the smoking patterns of Swedish women.  
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Smoking during pregnancy explained by stress 

Stressful life-events before, and after immigration are possible contributors of increased levels 

of smoking during pregnancy since stress increases smoking during pregnancy. (Schneider & 

Schütz, 2008; Lawrence et al., 2011) Circumstances related to the process of immigration, to 

immigrate and leave the country of origin behind is stressful. A common situation of 

immigrants is that their situations as immigrants’ results in downward social mobility (Hauge 

et al., 2012) with difficulties in accomplish the same socioeconomic conditions as they are 

used to in their country of origin. These circumstances increase stress and thus prevalences of 

smoking during pregnancy for immigrant women. (Ebert & Fahy, 2007; Lindström et al., 

2013) Immigrants are often placed in segregated neighbourhoods that increase stress due to 

lower socioeconomic conditions and segregation. (Sellström et al., 2008; Hauge et al., 2012) 

Additionally pregnancy increases stress and the needs of continue smoking during pregnancy. 

(Ebert & Fahy, 2007) 

 

Smoking during pregnancy explained by life-course 

The finding in the present study of immigrant women from high IHDI countries as more 

likely to smoke than immigrant women from countries with low IHDI might be explained by 

socioeconomic conditions and changes in circumstances throughout the life-course. (Nicklett 

& Burgard, 2009; Kuh & Ben-Shlomo, 2004) Immigrants’ with individual socioeconomic 

characteristics of higher socioeconomic conditions who immigrates to a country where their 

socioeconomic conditions are lower are affected negatively and increases smoking (Hauge et 

al., 2012) With lower socioeconomic conditions in adulthood then in earlier life, the risk 

accumulates for the outcome smoking. Levels of education, economy and other 

socioeconomic conditions affect life-course. Childhood circumstances are related to future 

health behaviors. (Kuh & Ben-Shlomo, 2004; Lindström et al., 2013) Immigrants with lower 

levels of IHDI of country of birth emigrated from countries where socioeconomic conditions 

are lower, furthermore, the distribution of education and income had poorer achievements. As 

country of birth and circumstances in immigrant background affects health behaviors this 

might play an additional part in changes of smoking patterns toward convergence with 

Swedish women’s levels of smoking during pregnancy. With a background of low 

socioeconomic conditions that continues in the future as immigrants, the accumulation of 

adverse conditions increases behaviours such as smoking during pregnancy. (Lindström et al., 

2013; Graham, 2006; Kuh & Ben-Shlomo, 2004)  
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Smoking during pregnancy explained by segmented assimilation 

One possible explanation of increased levels of smoking during pregnancy by duration of 

residence among immigrant women may be that even though they immigrated to a country 

with better socioeconomic conditions, they might assimilate with other immigrant groups in 

segregated neighbourhoods, segmented assimilation, and converge with patterns of smoking 

from areas with low socioeconomic conditions. (Sellström et al., 2008, Zhou, 1997) The 

Swedish levels of smoking are higher than in their country of origin, so even in convergence 

with the Swedish women in general by acculturation, their prevalences of smoking during 

pregnancy might increase.  

 

In this present study, the operant model of acculturation and the epidemic smoking model 

explain acculturation of smoking during pregnancy by length of stay in Sweden, separated as 

models and as a combination of models. Although, it does not add a perspective of how 

socioeconomic inequalities between immigrant women might change their smoking 

behaviours. Since the models do not take into account socioeconomic differences it is possible 

through the incorporation of the theory of segmented assimilation. (Zhou, 1997) Levels of 

smoking during pregnancy increase by duration of residence among immigrants in Sweden, 

this increase differs from smoking pattern of Swedish women where smoking during 

pregnancy decline. Amongst immigrants from countries with high IHDI levels of smoking 

have increased beyond the Swedish women by duration of residence. Segmented assimilation 

as an explanation (Antecol and Bedard, 2006; Viruell-Fuentes et al., 2012) seems to be 

consistent with immigrant women’s increased prevalence of smoking. Even though immigrant 

women have different country of origin, they often live in segregated neighbourhoods in 

Sweden. These areas are consequently poorer and consist of different groups with adverse 

conditions, that live together. (Urquia, O'Campo & Heaman, 2012) Additionally these areas 

influence increased smoking during pregnancy due stressful conditions and economic 

segregation. (Sellström et al., 2008) Even if levels of smoking in general are decreasing in 

Sweden, higher prevalences are seen among groups with lower socioeconomic conditions. 

Since immigrant women often live in neighbourhoods with adverse socioeconomic conditions 

they might take on habits of smoking from the segment of the society they meet, not by the 

general behaviours in the Swedish society. (Sellström et al., 2008, Zhou, 1997) 
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Summary of discussion  

The results of the present study of smoking during pregnancy by duration of residence might 

be explained by acculturation, segmented assimilation, and socioeconomic inequalities.   

However, equity in health among immigrant women requires identifying where inequalities in 

health exists, and subsequently implement an intervention made at reducing them. One aim 

for this study was to identify if health inequalities explains increasing levels of smoking 

during pregnancy for immigrant women. The result in the present study shows that 

inequalities in health are a part of the problem for all immigrant women. Smoking during 

pregnancy is more common among immigrant women with higher IHDI for country of birth, 

and is associated with lower socioeconomic conditions. The lower associations for smoking 

during pregnancy by duration of residence after adjustment for socioeconomic variables, 

among all categories of IHDI, indicates that improvements for immigrant’s income and 

education, might lead to positive improvements of patterns of smoking during pregnancy. 

Further, improvement would follow for those immigrant women who are cohabiting. 

Socioeconomic conditions are known to affect smoking in general and smoking during 

pregnancy. Acculturation, segmented assimilation and the smoking epidemic model might 

have explained circumstances leading to consequences that are potential in the explanation of 

immigrant women’s smoking during pregnancy. However, these explanations should not hide 

the fact that socioeconomic differences contribute to inequalities that play an important part in 

this public health problem. Immigrant women in Sweden are affected by many circumstances 

resulting in health behaviours that are detrimental for them and their children, and 

socioeconomic conditions are a part of this public health problem.    

 

Strengths and limitations of the study 

While countries might change Inequality Adjusted Human Development Index during the 

years it might imply that immigrant women with the same country of origin have lived in the 

country during periods off different categories of IHDI. Subsequently they might not have 

experienced the same background as their country of birth is grouped for in this study.  

However, when observing changes in HDI for all countries in the study one can notice that 

changes of HDI of countries since this index were invented are small. Countries representing 

immigrant women’s background in this study have increased and decreased their HDI 

numbers through the years, although few of them changes the category of HDI. Those who 

did most often change from low to medium or high to very high, and they did not comprise 

any significant number of pregnancies in this study. I did not study differences by country of 
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birth within each category of IHDI because of limited sample size for some countries. 

Although, in this study I am interested of categorizing country of birth according to different 

levels of human development and in this dividing the categorizing is not a limitation. I 

contribute to a view of differences between immigrants from different IHDI.  

 

There is a possibility of cohort effects in the study due to changed views on smoking during 

calendar year, although adjusting for year of giving birth decreases this effect. The focus on 

associations between variables was made since there is no possibility to consider any causal 

relationship, due to the lack of longitudinal data in the study. Regarding the measuring of 

inequalities in health in Sweden, the measurement for the socioeconomic covariate, level of 

education has limitations. The information about immigrant women’s educational 

achievements is not gathered in the same way as for Swedish women. However, education is 

not measured as a single variable in this study, but together with other socioeconomic 

covariates.  

 

Other limitation of the study is that I did not include the use of snuff during pregnancy, which 

would add a dimension to the study as it is an addiction of nicotine that might affect health of 

both mother and child, although, there is no information on Snuff on pregnant women until 

1999 in the Medical Birth Register and this study comprises pregnancies from 1991-2012. 

The results include siblings and therefore it is possible that the standard errors are narrower 

than they should be due to the lack of independence of some observations. There are possible 

limitations of using adult height as proxy for early life condition as epigenetic influences in 

earlier origins might influence height. (Schooling et al., 2008)  

 

As strength of analyses in the present study stands that the results are based on a considerable 

large sample from the Swedish Medical Birth Register that cover 99 % of all who gives birth 

in Sweden, that is information on almost all birth that occurred in the country. Due to the 

register based data (MBR) used in the study there is no selection bias present. The perspective 

of health inequalities includes a perspective of a contextual level, with a inequality at the 

country level, and a perspective on individual level of health inequalities in Sweden, 

furthermore the socioeconomic inequalities also are adjusted for immigrant women’s early-

life socioeconomic conditions through their height, which adds a broad perspective of health 

inequalities.  
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Implications  

Smoking is a huge public health problem followed by diseases and other adverse outcomes. 

Smoking during pregnancy affects health of both mother and child, during pregnancy and for 

the future health. Smoking in general and smoking during pregnancy is declining in Sweden 

although this is not the reality among immigrant women, and women with lower 

socioeconomic status. Smoking during pregnancy increases with, amongst other factors, lower 

socioeconomic conditions and is important to reduce in the process of reducing health 

inequalities. Previous research displays that smoking during pregnancy of immigrant women 

increases by duration of residence in Sweden. This study contributes with further research on 

immigrant women’s smoking behaviour by duration of residence, as it brings facts to the 

importance of health inequalities in Sweden and for immigrant women’s country of birth. The 

findings in the present study on immigrant women’s smoking during pregnancy fill gaps in 

knowledge of the empirical evidence on health inequalities and contribute to opportunities for 

changes in maternal health care in Sweden.  

 

This study brings important evidence to public health interventions that might be important in 

reducing immigrant women’s smoking. Furthermore, the study contributes to discoveries that 

could be transferred to other important areas of immigrants associated with health 

inequalities. Analyses of this study indicate that the interventions aimed at smoking during 

pregnancy should be implemented in the first period of immigrant women’s time in Sweden, 

due to the low prevalences of smoking during pregnancy from arrival that increases 

significantly by duration of residence. An immediate intervention for the lower categories of 

IHDI will prevent the high increase of smoking. Although the levels of smoking during 

pregnancy are higher among the immigrant women of higher categories of IHDI, it does not 

increase as steep as the lower categories of IHDI, which indicates that this intervention might 

not be as important to implement as soon as possible, although it is very important to 

implement due to their high levels of smoking during pregnancy.  

 

Conclusion 

Smoking during pregnancy among immigrant women converge with Swedish women’s levels 

of smoking during pregnancy by duration of residence. Levels of smoking during pregnancy 

are higher among immigrant women of higher categories of IHDI where the prevalence 

increases beyond the Swedish women’s smoking during pregnancy by duration of residence. 

The increase of smoking during pregnancy is higher among immigrant women of lower 
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categories of IHDI. Immigrant women of the lower categories of IHDI had a stronger 

association with health inequalities in Sweden in relation to smoking during pregnancy than 

the higher categories of IHDI. Inequalities in health in Sweden and socioeconomic differences 

in immigrant women’s varied background might be a part of the explanation of the increased 

smoking of immigrant women in Sweden. Higher levels of smoking during pregnancy of 

immigrant women whose country of birth have higher categories of IHDI might imply that 

they had relatively high levels of smoking when they arrived to Sweden, in comparison with 

immigrant women with lower categories of IHDI.  

 

Acculturation, segmented assimilation, stress, depression, upward and downward mobility are 

all discussed as explanations of the detrimental development of smoking during pregnancy of 

immigrant women by duration of residence in Sweden. Although immigrant women are 

converging with the levels of smoking of Swedish mothers, it might be visible in future 

studies, that they as well will decrease their levels of smoking during pregnancy, according to 

the epidemic smoking model.  
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