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ABSTRACT 

Background: Women’s contraceptive choices may change after an induced abortion, 

due to contraceptive counselling or a behavioural change prompted by the experience. 

The effect may vary between women; sociocultural background, for example, may 

affect their subsequent reproductive choices. 

Objective: We examined whether women’s current contraceptive use was differently 

associated with a history of induced abortion among immigrant groups in Finland 

(Russian, Kurdish and Somali) and the general Finnish population. 

Methods: We analysed data from two surveys, the Migrant Health and Wellbeing study 

and the Health 2011 study, linked to the Finnish register of induced abortions. 

Propensity score weighted logistic regression was used to analyse the data. 

Results: The likelihood of using contraceptives after an abortion varied depending on 

women’s sociocultural background. A history of induced abortion increased 

contraceptive use among all groups, except Russian women, in whom there was no 

effect. The effect was particularly strong for Kurdish women. 

Conclusion: Sociocultural background was an important determinant of post-abortion 

contraceptive use. Some immigrants may struggle to navigate the Finnish health care 

system due to language or literacy issues. Attention should be paid to improving access 

to family planning among these groups. 

KEYWORDS 

Family planning, Finland, induced abortion, migrant health, sexual and reproductive 

health 
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Introduction 

Contraceptive non-use or failure may lead to unintended pregnancy. Around half of 

such pregnancies are terminated [1]. Women’s contraceptive choices may change after 

an induced abortion, for instance due to post-abortion contraceptive counselling [2] or 

because the experience prompted a behavioural change [3]. For example, in Helsinki 

75% of women adopt a reliable contraceptive method after an abortion [4] and in many 

European countries those with a history of abortion are more likely to use 

contraceptives than those without [3,5], or to change methods after an abortion [6]. 

The effect of abortion on contraceptive use may vary depending on the woman’s 

sociocultural background, which is important as it influences sexual and reproductive 

behaviours including abortion and contraceptive use [3,7]. Many religions control 

sexuality and restrict family planning use. For example, depending on the denomination 

of Christianity, contraceptive use might either be fully prohibited or left to the 

discretion of the couple [8]. Similarly, depending on the interpretation of Islam, 

contraception might be restricted to a small selection of traditional methods, or all 

reversible methods might be allowed [8]. Both religions tend to prohibit abortion in 

most situations [8]. 

Sociocultural background may affect abortion behaviour and contraceptive use via the 

cultural values and practices of the country of origin. Abortions were common in Russia 

and in the former Soviet Union due to the lack of reliable contraceptive methods and the 

belief that contraceptive use was dangerous [9–12]. In Estonia, differences in 

sociocultural backgrounds might have influenced post-abortion contraceptive use in 

Russian- and Estonian-speaking women: while previous abortion was associated with 

an increased risk of not using a method among Russian-speaking women, the opposite 

was true for Estonian-speaking women [13]. In Finland, migrants of Russian origin 

have a higher age-specific abortion rate compared with the general population [14]. 

Their post-abortion contraceptive use has, however, not been previously studied. 

Many Kurdish migrants in Finland come from Iran or Iraq. In Iran, abortion is morally 

condemned by the religious authorities and is legal only on very restricted grounds [15]. 

Nevertheless, in 2013, 31% of Iranian women reported an unwanted pregnancy [16], 
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and 17% reported having had an abortion [17]. Abortion rates in Iraq are not known, but 

abortion legislation is very strict [18]. 

Abortion statistics for Somalia are not available, but abortion is only allowed to 

preserve a woman’s health, resulting in illegal, unsafe abortions that are a substantial 

cause of maternal mortality [19,20]. A qualitative study in the USA suggested that 

young, sexually active immigrant Somali women may have abortions due to lack of 

contraceptive knowledge, as contraception is a taboo subject in many families [21]. 

Somali women in Finland may be more aware of contraception than their counterparts 

in the USA, but still need to negotiate its use with their partner and religious beliefs 

[22]. 

Sociocultural background is not the only factor associated with abortion and 

contraceptive use. Migrant women may be less likely to use contraceptives compared 

with native women, for example due to literacy or language issues, and/or lower 

socioeconomic position causing difficulties within the health care system [23]. Women 

from disadvantaged backgrounds [24], with low education or no partner [5,25], report 

low contraceptive use and have a higher likelihood of experiencing an abortion [26]. 

Finnish context 

Migration to Finland has increased rapidly since the 1990s. In 2012, 5.3% of the 

population was foreign-born [27]. The largest migrant groups are those born in Russia 

or the former Soviet Union, Sweden, Estonia, Somalia, Iraq, China and Thailand [27]. 

Many Somali and Kurdish migrants are refugees [28]. 

In Finland, there are no substantial limitations in obtaining abortions within the first 

trimester [29]. Abortion rates in Finland are lower than in many other Western countries 

[30] and are the lowest in the Nordic countries [31]. In 2011, the abortion rate was 

9/1000 women of reproductive age [32]. Family planning services are offered in all 

municipalities and the first 3 months of oral contraceptives or the first intrauterine 

device (IUD) are often free of charge [33,34]. 
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Aim of the study 

The aim of the study was to compare the association between having had at least one 

abortion and current contraceptive use among Kurdish, Somali and Russian 

originmigrants and the general population in Finland. We examined whether women’s 

sociocultural background interacted with the likelihood of adopting a modern 

contraceptive method after an abortion. Our study was designed to examine the 

importance of sociocultural background: we included women from different 

backgrounds who lived in the same context at the time of experiencing an abortion. 

Thus, factors other than sociocultural factors affecting contraceptive uptake after 

abortion, such as availability of contraceptives and post-abortion counselling, were 

standardised. Although we know that in Finland not using contraceptives prior to 

abortion was more common among migrant women from Iran, Iraq or Afghanistan 

(54%) and among women from the former Soviet Union and Russia (55%) than among 

Finnish women (35%) seeking abortion [14], there is a lack of research examining 

contraceptive use after an abortion. 

Methods 

Data collection and participants 

We used data from three sources: two health surveys (the Migrant Health and Wellbeing 

study and the Health 2011 study) combined with the Finnish register of induced 

abortions. 

The Migrant Health and Wellbeing study 2010–2012 (Maamu) surveyed migrants of 

Somali, Russian and Kurdish origin who had resided in Finland for at least 1 year. 

Participants were recruited from six municipalities with a high number of migrants: 

Helsinki, Espoo and Vantaa from the capital metropolitan area, and Turku, Tampere and 

Vaasa from southern and western Finland. At that time, 93% of Somali, 67% of Kurdish 

and 47% of Russian origin migrants lived in these municipalities. Selection criteria for 

the Russian group was Russia or the former Soviet Union as the country of birth and 

Russian or Finnish as the native language; the Somali group included those born in 

Somalia; the Kurdish group included those born in Iraq or Iran with the native language 
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of Kurdish. Participants aged 18-64 (n=1000) were sampled from each of the migrant 

groups, using stratified random sampling by municipality and group. In this sample, 622 

in the Russian, 531 in the Somali and 426 in the Kurdish group were women. Overall, 

70% of the Russian, 51% of the Somali and 63% of the Kurdish population participated 

in the survey [28,35]. A comparison group of the general Finnish population was 

selected from the national sample of the Health 2011 study [36] including all sampled 

individuals of the same age in the six municipalities (n=2276). 

Both surveys were linked to the Finnish register of induced abortions. All physicians 

performing abortions in Finland are required by law to register the event [37]. 

According to a recent evaluation, the register captures 97% of abortions [38]. The 

register provides reliable information about abortions, which are usually severely 

underreported in surveys [39]. All non-pregnant women aged 18–44 of Somali (n=124), 

Russian (n=183) and Kurdish (n=164) origin and of the general female population 

(n=187) were included in our study. 

The National Institute for Health and Welfare obtained ethical approval for the study, 

including approval to link register and survey data, from the Coordinating Ethical 

Committee of the Helsinki and Uusimaa Hospital Region. The register linkage was 

described in the participants’ written informed consent. Ethical approval to analyse the 

data for this study was also obtained from the University of Southampton Ethics Board. 

Measures 

Our outcome variable was current contraceptive use. Those using any of the following 

methods were counted as a contraceptive user: oral contraceptive, ring, patch, IUD, 

sterilisation or condom. 

The main explanatory variable was history of induced abortion in Finland. We put 

women into ‘never abortion’ and ‘ever abortion’ groups based on data from the abortion 

register. Although women were also asked to report their abortion experiences in the 

two surveys, we did not include this information. First, abortions are usually 

underreported [39]. Thus, we would have had complete information regarding abortions 

obtained in Finland (from the register), but incomplete information regarding abortions 

obtained elsewhere (self-reported). Second, since women were not asked to self-report 
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the timing of their abortion, we would not have been able to control for time since 

abortion for the self-reported variable. Third, an abortion obtained in Finland or 

elsewhere may have a different effect on contraceptive behaviour, particularly if the 

abortion was illegal or unsafe. In these contexts, women do not receive post-abortion 

contraceptive counselling [40] and many suffer from adverse health consequences [41]. 

Other explanatory variables from the surveys were education (less than upper secondary 

vs at least upper secondary), age, parity (number of live births) and relationship status 

(single, married, cohabiting or separated/divorced/widowed). For those who had ever 

had an abortion, we also included years since the most recent abortion took place, and 

whether the women used modern contraceptives before their most recent abortion (the 

latter based on self-reporting before the procedure) from the abortion register. Previous 

contraceptive use was not recorded for those who had never had an abortion. For 

immigrant women we included an indicator of whether they migrated to Finland before 

age 16, to indicate their exposure to the Finnish education system (it is compulsory to 

go to school until age 16). This is important because sexuality education is delivered in 

all schools, and because schools are important places for socialisation. We also 

controlled for self-reported religion (Muslim vs other) among migrants. Information 

about religion was not collected for the general population, but around 78% of the 

Finnish population in 2011 were Lutheran or Greek Orthodox [42]. 

The outcome variable and most explanatory variables were extracted from the two 

surveys. The exceptions are the history of induced abortion, time since last abortion and 

contraceptive use before abortion variables, which we obtained from the register of 

induced abortions. 

Analysis 

Our aim was to estimate whether having an abortion was associated with current 

contraceptive use, while controlling for a range of adjustment variables. 

Results from a standard logistic regression regarding the effect of abortion may be 

biased if some characteristics are associated with both the likelihood of experiencing an 

abortion and using contraception (i.e. a selection effect). Therefore, we analysed these 

data using propensity score weighted logistic regression [43–45]. 
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Propensity score is the probability of having an abortion given a set of observed 

baseline characteristics. The score can be used to weight our observational study so that 

it to an extent mimics a randomised controlled trial: it balances the sample so that those 

who had an abortion, and those who did not, have a similar distribution of baseline 

characteristics [45]. The propensity score is a predicted probability from a logistic 

regression model, where the baseline characteristics predict the likelihood of having an 

abortion. 

We calculated average treatment effect on the treated (ATT) weights [44], which leave 

the group that experienced an abortion unaltered. Those who had never had an abortion 

were weighted with propensity scores to cancel the selection effect by making the 

baseline characteristics of this group similar to those of the abortion group. ATT 

weights estimate the average effect of having an abortion on current contraceptive use 

among those who have a high propensity for abortion. In other words, if a woman who 

had had an abortion had not conceived at that time (and hence avoided the abortion), 

would her current contraceptive use have been any different [46]. The appendix 

provides a technical explanation of the methods used. 

Inverse sampling probability weights were applied and finite populations were 

accounted for in all analyses to correct for non-response and different sampling 

probabilities. The propensity score weights were multiplied by the sampling weights. 

We first calculated the propensity score, which is the probability of having an abortion 

using birth cohort, immigrant background, religion, age moved to Finland and education 

as baseline variables (Appendix Table 1). We used these propensities as weights among 

the ‘never abortion’ group. We confirmed that the baseline characteristics were 

balanced with respect to history of induced abortion, i.e. the means of the baseline 

characteristics were similar in both groups (ever abortion vs never abortion) (Appendix 

Table 2). These weights were used in a logistic regression model estimating the 

likelihood of being a current contraceptive user. In this model we included the baseline 

characteristics, current partnership status, years since last abortion, number of live births 

and interaction between abortion and immigrant background. We conducted two sets of 

analyses: standard logistic regression and propensity score weighted regression, to 

compare whether controlling for the selection effect had an impact on the results. 
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Finally, to study whether contraceptive use before the abortion might explain our 

results, we analysed current contraceptive use of women who had ever had an abortion, 

controlling for contraceptive use before their latest abortion. Propensity scores were not 

needed here, as they control for selection into who had an abortion, and all women in 

this model had had one. 

Results 

Descriptive statistics 

Russian (40%) and Kurdish (26%) women had more often experienced an abortion 

compared with women in the general population (17%) or with Somali women (11%) 

(Table 1). Contraceptive use was most prevalent among the general population (70%), 

followed by Russian (56%), Kurdish (51%) and Somali (17%) women. Somali and 

Kurdish populations were younger than the Russian and general populations. Somali 

women had the highest average number of children at the time of the interview (3.17) 

followed by Kurdish (2.05), the general population (0.95) and Russian women (0.90). 

Somali women were often married, whereas the general population cohabited more 

compared with the immigrant groups (Table 1). 

While women with a history of induced abortion more often used contraceptives than 

women with no such history in the general, Somali and Kurdish populations, the 

opposite was true among Russian women (Table 2). However, the wide confidence 

intervals (CIs) suggest these differences were not significant. 

Multivariate analysis 

The interaction between abortion and immigrant background was significant at the 10% 

level in the joint Wald test in the standard model (p=0.066) and in the propensity score 

weighted model (p=0.052) (Table 3). Figure 1a shows the marginal probabilities of 

contraceptive use calculated from the standard model and Figure 1b from the propensity 

score weighted model. While the results are similar in both models, controlling for 

(some) selection effects reduced the differences between the migrant groups. Among 

the general and Kurdish populations, women with a history of abortion were more likely 

to use contraception in the standard model (Figure 1a). In the propensity score weighted 
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model, Kurdish women were the only group for which the CIs do not overlap between 

the ‘never abortion’ and ‘ever abortion’ groups (Figure 1b). Among Russian women, 

the point estimates in the weighted model were very close to each other, suggesting that 

while for the other groups history of abortion may increase the likelihood of 

contraceptive use, for Russian women that experience makes no difference (Figure 1b). 

Education, religion, or age at the time of immigration were not statistically significantly 

associated with contraceptive use. Age and time since having an abortion were 

negatively associated with the odds of using contraceptives – although the latter was not 

significant in the propensity score weighted model. Married and cohabiting women 

were more likely than women without a partner to use contraceptives, perhaps reflecting 

frequency of sexual activity. 

Table 4 shows the odds of using modern contraceptives among women with a history of 

induced abortion. The interaction between migrant background and previous 

contraceptive use was significant at the 10% level in the joint Wald test (p=0.062). 

While in all other groups having used contraceptives before the most recent abortion 

was positively associated with also using them after the abortion, this was not the case 

for Somali women. Their predicted probability of using contraception was 30% among 

those without prior use compared with 9% among those with prior use (Table 5). 

However, due to the small sample size (n=88) these results are only indicative. 

Discussion 

Findings and interpretation 

We examined whether women’s sociocultural background interacts with the likelihood 

of adopting a modern contraceptive method after an abortion and found that there were 

indeed differences. The general population was more likely to use contraceptives 

compared with migrants. Women from immigrant backgrounds may find it challenging 

to understand the Finnish health care system, particularly if they lack the relevant 

language or literacy skills. Access to health care services should be improved among 

these groups. Negative attitudes towards contraception, desire for a large family, 

religious reasons, or spousal disagreement over family planning methods may also 

reduce contraceptive use among some migrants [11,22,47]. 
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Descriptive statistics suggested that the effect of having had an abortion on current 

contraceptive use among Russian women may decrease the likelihood of using 

contraceptives, as has been shown previously [13]. However, after controlling for 

selection, both groups had similar levels of contraceptive use. Thus, selection might 

have been behind the previous results. Some women of Russian origin may believe that 

contraceptive use is dangerous and therefore prefer using abortions to control family 

size [11]. 

The association between having had an abortion and increased current contraceptive use 

was particularly strong among Kurdish women. While those without a history of 

induced abortion had a relatively low contraceptive prevalence, those who had had an 

abortion had a similar contraceptive prevalence to that of the general population. This 

may suggest that the provision of post-abortion contraceptive counselling has an 

important effect on this group. 

Among women with a history of induced abortion, having used contraceptives before 

the termination increased the likelihood of current contraceptive use, apart from Somali 

women. Fewer than one in 10 Somali women who had used contraceptives prior to the 

termination adopted a method after an abortion, compared with 30% among those who 

did not use a method before the abortion. These women may benefit from tailored post-

abortion counselling that takes into account their sociocultural background and informs 

them about the available methods and their possible side effects [2,7,21]. 

Strengths and weaknesses of the study 

The strengths of the study include reliable abortion data that do not suffer from 

underreporting, which is common in surveys [39]. Not many datasets allow for a 

reliable comparison of abortion and contraceptive use between the general and 

immigrant populations. Combining survey and register data is one of the main strengths 

of this study. 

The study had some limitations. Propensity score weighted regressions have been 

criticised for having potential bias and for their standard errors becoming too small [48]. 

We show both standard and propensity score weighted results. There were no large 

differences between the two, which may indicate that selection was not important or 
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that the model creating the propensity scores omitted important variables. Therefore, we 

are cautious about interpreting these results in a strictly causal manner. We also had no 

information about pregnancy intentions. Some women may not use contraceptives 

because they are trying to conceive or are ambivalent about their pregnancy desires 

[25,49]. Moreover, the data on the use of contraceptives before and after abortion were 

self-reported, which may result in misreporting method use. This limitation applies to 

all studies using survey data. Finally, the sample size was relatively small, which is 

common in studies of immigrant populations but may compromise the statistical power 

of the analysis. 

Differences and similarities in relation to other studies 

Few studies have been able to investigate contraceptive use and abortion using reliable 

data in a single study, because reliable data on abortion, such as medical registers, often 

do not include comprehensive information about contraceptive use. Our study 

contributes to these gaps in the literature using an innovative research design. There is 

also a shortage of previous research examining contraceptive use after an abortion. 

Similarly to previous studies [3,8], differences in contraceptive use patterns were found 

depending on sociocultural background. However, as discussed above, we did not find 

that having had an abortion decreased the likelihood of current contraceptive use among 

Russian women, as a previous study found [13]. 

Open questions and future research 

Future research is needed for better understanding of issues specific to Somali women, 

to reduce the barriers in using a contraceptive method before and after an abortion. The 

reasons why contraceptive uptake was particularly high among Kurdish women after an 

abortion require more research. Data on pregnancy intentions should be collected so that 

women not using contraceptives because they are trying to conceive could be excluded 

from the sample in future studies of contraceptive use. 
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Recommendation for clinicians and policy-makers 

These results are of interest to policy-makers and health care professionals who wish to 

improve the sexual and reproductive health of the immigrant populations in Finland. 

Our results show that the likelihood of using contraception after an abortion differs 

between each immigrant group and the general population, and that these groups may 

benefit from different kinds of contraceptive counselling after abortion and easier access 

to services. 
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Table 1. Distribution of sociodemographic characteristics by immigrant background 

(unweighted n=658). 

Characteristic General population 
(n=187) 

Russian 
(n=183) 

Somali 
(n=124) 

Kurdish 
(n=164) 

Ever had an abortion, % 16.7 39.5 11.0 25.5 

Use of contraception, % 70.4 56.0 17.1 51.0 

Education, %a 
    

 Less than upper secondary 22.8 17.0 78.8 56.8 
 At least upper secondary 77.2 83.0 21.2 43.2 
Age, %a 

    

 18-24 12.0 19.4 34.1 20.1 
 25-29 11.1 27.3 18.4 19.5 
 30-34 28.8 14.0 17.1 21.1 
 35-39 18.8 22.7 15.4 17.9 
 40-44 29.3 16.5 15.0 21.5 

Mean parity, n 0.95 0.90 3.17 2.05 

Relationship status, %a 
    

 Single 29.5 24.9 20.3 21.9 
 Married 36.5 43.5 65.4 52.0 
 Cohabiting 27.8 16.1 1.4 12.3 
 Separated/divorced/widowed 6.2 15.5 12.9 13.7 
Mean no. of years since abortionb 5.4 3.7 2.7 2.7 

Used contraceptives before abortion, %b 65.0 52.3 62.7 49.3 

Immigrated after age 16, %c n/a 65.7 50.2 75.7 

Muslim faith, %c n/a 0.03 95.3 60.5 
aColumn percentages total 100%. 

bIncludes only those who had ever had an abortion. 

cIncludes only migrant women. 

n/a, Not available. 
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Table 2. Percentage of women using contraceptives by immigrant background and 

history of induced abortion. 

Group No abortion 95% CI Abortion 95% CI 
General population 68.6 60.7, 76.5 79.2 65.4, 93.0 
Russian 61.9 51.8, 71.9 46.9 34.2, 59.6 
Somali 15.2 7.8, 22.6 31.2 2.7, 59.8 
Kurdish 45.3 36.9, 53.7 66.7 53.5, 79.9 
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Table 3. Likelihood of using any form of modern contraception: logistic regression with 

and without propensity score weights (n=609). 

Variable Category Odds ratio 

 
 

Standard ATT 

History of induced abortion Never abortion (ref.) 1.00 1.00 

 Ever abortion 10.2* 7.30* 
Group General population (ref.) 1.00 1.00 
 Russian 0.45* 0.41† 

 Somali 0.04*** 0.04*** 
 Kurdish 0.28** 0.25*  
Interaction: immigrant group 
and abortion 

Ever abortion x Russian 0.15*a 0.15*b 

 Ever abortion x Somali 0.47 0.52 
 Ever abortion x Kurdish 0.45 0.62 
Age 

 
0.94** 0.92**  

Education Less than upper secondary 
education (ref.) 

1.00 1.00 

 At least upper secondary 
education 

1.07 0.95 

Birth history Parity 1.21** 1.07 
Relationship status Single (ref.) 

 
1.00 
 

1.00 
 

 Married 2.89*** 5.18*** 
 Cohabiting 3.49*** 6.80*** 
 Separated/divorced/widowed 1.02 1.33 

Religion Native or other faith (ref.) 1.00 1.00 

 Muslim 0.75 0.65 

Migration history Native or moved before age 16 1.00 1.00 

 Moved after age 16 1.20 1.29 

Years since abortion 
 

0.90* 0.92 

†p<0.1, *p<0.05, **p<0.01, ***p<0.001. 

Interaction: ap=0.066, b Interaction p=0.052. 
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Table 4. Likelihood of using any form of modern contraception among those who had 

an abortion: logistic regression with and without propensity score weights (n=88). 

Variable Category Odds 
ratio 

Contraceptive use preceding most recent 
abortion 

Did not use (ref.) 1.00 
 

Used a method 4.61 
Group General population (ref.) 1.00 
 

Russian 0.01*  
 

Somali 0.04† 
 

Kurdish 0.12 
Interaction: immigrant group and 
contraceptive usea 

Used a method x Russian 1.25 
 

Used a method x Somali 0.02† 
 

Used a method x Kurdish 0.64 
Age 

 
0.79**  

Education Less than upper secondary education (ref.) 1.00 
At least upper secondary education 1.01 

Birth history Parity 0.86 
Relationship status Single 1.00 
 

Married 57.4** 
 

Cohabiting 97.9** 
 

Separated/divorced/widowed 5.60 
Religion General population or other faith (ref.) 1.00 
 

Muslim 0.43 
Migration history Native or moved before age 16 1.00 
 

Moved after age 16 4.11*  
Years since abortion 0.98 

†p<0.1, *p<0.05, **p<0.01. 
(a) Sig. of the interaction p=0.062. 
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Table 5. Predicted probabilities of current contraceptive use by prior contraceptive use 

based on model in Table 4 (n=88).  

Group Did not use (95% CI) Used (95% CI) 

General population 0.71 (0.37, 1.04) 0.84 (0.69, 1.00) 

Russian 0.16 (0.03, 0.29) 0.36 (0.16, 0.56) 

Somali 0.30 (-0.02, 0.61) 0.09 (-0.03, 0.21) 

Kurdish 0.44 (0.19, 0.69) 0.58 (0.37, 0.79) 
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Figure 1. Predicted probabilities of using any modern contraception by history of induced abortion and immigrant group from (A)standard 

logistic regression (sig. of the interaction effect p=0.066) and (B) propensity score weighted regression (sig. of the interaction effect p=0.052) 

with 95% CIs (controlling for variables in Table 3). 
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Appendix Methods 

Our model estimates whether having an abortion is associated with current 

contraceptive use, while controlling for a range of adjustment variables (eq. 1). 

 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝑌𝑌)� = 𝛼𝛼� + 𝛽𝛽𝑑𝑑𝐷𝐷� + 𝛽𝛽2�𝑋𝑋2 + ⋯+ 𝛽𝛽𝑘𝑘�𝑋𝑋𝑘𝑘, (1) 

where D is the experience of abortion and X2–Xk are the adjustment variables. 

This model was weighted using propensity scores to balance the population so that the 

group who had never had an abortion resembled the group who had, in terms of baseline 

characteristics preceding the abortion experience. The propensity score is a predicted 

probability from a logistic regression model, where the baseline characteristics predict 

the likelihood of having an abortion. 

 
�̂�𝑝𝑖𝑖 =

exp(𝛼𝛼� + 𝛽𝛽𝑏𝑏�𝑥𝑥𝑏𝑏)
1 + exp(𝛼𝛼� + 𝛽𝛽𝑏𝑏�𝑥𝑥𝑏𝑏)

 
(2) 

where �̂�𝑝𝑖𝑖 is the propensity score and 𝑥𝑥𝑏𝑏 a vector of the baseline characteristics. 

We calculated ATT weights, which leave the group that experienced an abortion 

unaltered (eq. 3). Those who had never had an abortion were weighted with propensity 

scores to cancel the selection effect by making the baseline characteristics of this group 

similar to those of the abortion group (eq. 4). 

𝐹𝐹𝑙𝑙𝐹𝐹 𝑑𝑑𝑖𝑖 = 1: 𝑤𝑤𝑖𝑖,𝐴𝐴𝐴𝐴𝐴𝐴 = 1, (3) 

𝐹𝐹𝑙𝑙𝐹𝐹 𝑑𝑑𝑖𝑖 = 0: 𝑤𝑤𝑖𝑖,𝐴𝐴𝐴𝐴𝐴𝐴 =
�̂�𝑝𝑖𝑖

1 − �̂�𝑝𝑖𝑖
 

(4) 
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Appendix Table 1. Odds of ever having had an abortion (propensity score model, 

logistic regression). 

Variable Odds ratio 
Cohort 1960s (ref.) 1.00 
Cohort 1970s 0.89 
Cohort 1980s 0.48 
Cohort 1990s 0.20* 
General population (ref.) 1.00 
Russian 2.52* 
Somali 1.86 
Kurdish 4.17** 
Primary education (ref.) 1.00 
Secondary education 0.63 
General population or other faith (ref.) 1.00 
Muslim 0.44 
General population or migrated before age 16 (ref.) 1.00 
Migrated after age 16 0.39* 

Notes: * p<0.05, ** p<0.01 
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Appendix Table 2. Balance of the samples: means of explanatory variables in the 

propensity model by abortion experience. 

Variable No abortion Abortion Difference 
Original data  

   

 Cohort 1960s 0.14 0.18 -0.04 
 Cohort 1970s 0.38 0.46 -0.08 
 Cohort 1980s 0.38 0.31 0.07 
 Cohort 1990s 0.10 0.05 0.05 
 General population 0.23 0.24 -0.01 
 Russian 0.29 0.35 -0.06 
 Somali 0.22 0.13 0.09 
 Kurdish 0.26 0.29 -0.03 
 Secondary education 0.59 0.55 0.04 
 Muslim 0.42 0.29 0.14 
 Migrated after age 16 0.54 0.53 0.01 
ATT weighted data  

   

 Cohort 1960s 0.18 0.18 0.00 
 Cohort 1970s 0.43 0.46 -0.03 
 Cohort 1980s 0.33 0.31 0.02 
 Cohort 1990s 0.05 0.05 0.00 
 General population 0.26 0.24 0.03 
 Russian 0.33 0.35 -0.02 
 Somali 0.10 0.13 -0.03 
 Kurdish 0.30 0.29 0.02 
 Secondary education 0.57 0.55 0.02 
 Muslim 0.29 0.29 0.00 
 Migrated after age 16 0.47 0.53 -0.06 
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