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Abstract
The consequences of pregnancy outcomes other than live birth on subjective well-being 
have rarely been analysed in research to date. This study examines pre-event determinants 
as well as the temporary and long-term effects of induced abortion and miscarriage (spon-
taneous abortion) on satisfaction with various domains of life. The data were derived from 
the German Panel Analysis of Intimate Relationships and Family Dynamics (pairfam). The 
longitudinal sample consists of 5331 women of reproductive age, of whom 214 women 
had an induced abortion, 331 women had a miscarriage, and 1156 women had a live birth 
during the observation period. First, pre-event measures of women who had an induced 
abortion and women who had a miscarriage were compared with the pre-event measures of 
those women who gave birth. Second, fixed effects models were used to examine whether 
overall or domain-specific life satisfaction changed following a pregnancy termination. The 
results show that pregnancies resulting in abortion or miscarriage were less frequently pre-
ceded by pregnancy intentions compared to those resulting in live birth, and that induced 
abortion—but not miscarriage—was furthermore accompanied by lower pre-event satisfac-
tion than live birth. Following both miscarriage and induced abortion, women experienced 
temporary declines in overall life satisfaction and showed persistently lower satisfaction in 
several domains of life. With regard to induced abortion, pre-event measures were a better 
predictor of overall well-being than the consequences of the event itself. Low life satisfac-
tion might therefore be a risk factor for having an abortion rather than a result.
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1 Introduction

The effects of childbirth on new parents’ life satisfaction have been analysed extensively 
over decades, often finding that the costs and benefits of children tend to offset each other 
(Hansen 2012; Nelson et al. 2014). Little research exists, however, on the consequences of 
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alternative pregnancy outcomes on well-being, although a significant proportion of preg-
nancies result in abortion, either spontaneous (also called miscarriage) or induced. World-
wide, about one in five pregnancies ends in induced abortion and the risk of miscarriage 
in known pregnancies is roughly 11–22% (Ammon Avalos et al. 2012; Sedgh et al. 2012). 
The consequences of alternative pregnancy outcomes on women’s well-being are therefore 
of substantial interest to researchers in various fields.

Past research on pregnancy termination often focused on mental health outcomes. For 
many women, miscarriage is accompanied by negative psychological consequences such 
as depression and grief, anxiety, and post-traumatic stress symptoms (Kersting and Wagner 
2012; Kong et al. 2013; Swanson et al. 2009; Gravensteen et al. 2018; Gold et al. 2016). In 
some studies, induced abortion has also been associated with negative consequences such 
as anxiety, depression, and even suicidal behaviour (Cougle et al. 2003, 2005; Fergusson 
et al. 2006; Reardon and Cougle 2002). These findings, however, are subject to a number of 
serious methodological and interpretative flaws (see, e.g., Steinberg and Russo 2008; Stein-
berg and Rubin 2014). Most investigations—including systematic literature reviews—have 
concluded that the relative risk of mental health problems does not increase in response to 
induced abortion (e.g., Biggs et al. 2017, 2018; Taft and Watson 2008; National Collabo-
rating Centre for Mental Health 2011; Major et al. 2008). Charles et al. (2008) summarised 
that negative long-term effects of induced abortion on mental health were found almost 
exclusively in poor-quality studies, while high-quality studies did not provide support for 
this relationship.

Although several investigations have focused on the psychological outcomes of induced 
abortion and miscarriage, most of them used a pathogenic approach by considering mental 
health as a dichotomy, separating health and illness (e.g., depression vs. no depression). 
Examining the consequences of pregnancy termination from a salutogenic perspective, 
however, allows an analysis of psychological outcomes (e.g., using a continuous measure 
of life satisfaction) independently of the categories “health” and “illness” (Antonovsky 
1988). Despite a strong correlation between life satisfaction and mental illness (e.g., 
Touburg and Veenhoven 2015; Rissanen et al. 2011), they are not at opposite ends of the 
same scale: Poor life satisfaction is not necessarily accompanied by a psychological disease 
with a demand for treatment (Westerhof and Keyes 2010).

To my knowledge, only three longitudinal studies have explicitly examined the associa-
tion between induced abortion and overall life satisfaction (Biggs et al. 2014, 2017; Broen 
et  al. 2005), two have studied the association between miscarriage and overall life satis-
faction (Broen et al. 2005; Schwerdtfeger and Shreffler 2009), and two more the associa-
tion between miscarriage and relationship satisfaction (Gravensteen et al. 2018; Mekosh-
Rosenbaum and Lasker 1995). This is a surprising research gap in view of the finding that 
life satisfaction and other dimensions of subjective well-being are strongly related to health 
and longevity and are predictors of decision-making in family and career contexts (Diener 
and Chan 2011; Luhmann et al. 2013). Furthermore, neither of these studies provided any 
information on satisfaction measures before the given event. Adjusting for pre-event sat-
isfaction is, however, a major predictor of future well-being and consequently crucial in 
order to disentangle the causal relationship between pregnancy termination and well-being 
(Charles et al. 2008).

Life satisfaction is relatively stable over the life course but can change permanently fol-
lowing major life events (Luhmann et al. 2012). The aim of this study was to disentangle 
the causal relationship between pregnancy termination—either intentional or unintended—
and women’s overall and domain-specific life satisfaction. To do so, I used longitudinal 
data from Germany to examine whether (1) pre-pregnancy measures correlate with the risk 
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of pregnancy termination (induced abortion, miscarriage) and whether (2) a termination 
of pregnancy is accompanied by substantial changes in subjective well-being over the life 
course.

2  Background

Induced abortion and miscarriage are similar in that both events represent a termination of 
pregnancy. Moreover, handling these alternative pregnancy outcomes involves the same 
actors, institutions, and counselling services in the health care system (e.g., Curtis 2007), 
and the persons affected are often subject to social prejudices, taboos, and stigmas (Sund-
strom 2014; Kelley and Trinidad 2012; Gold et al. 2012). The events, however, differ in 
important respects. An induced abortion is preceded by a decision and is often the con-
sequence of an unintended pregnancy, whereas miscarriage usually occurs suddenly and 
involuntarily and is thus an unexpected life event following a planned or unplanned preg-
nancy. Aiming to account for the causal relationship between abortion or miscarriage and 
women’s subjective well-being, these differences require a nuanced theoretical considera-
tion of both alternative pregnancy outcomes.

2.1  Induced Abortion and Well‑Being

The reasons for undergoing an induced abortion are diverse and vary worldwide (Biggs 
et al. 2013; Finer et al. 2005; Finer and Henshaw 2003): Women have abortions for per-
sonal reasons (e.g., relationship problems, financial costs of child-rearing, wanting to post-
pone motherhood to a more suitable time), societal reasons (e.g., disapproval of single 
motherhood, sex-selective abortions, population control), and health-related reasons (e.g., 
potential risk to maternal or fetal health). What all these situations have in common is that 
an induced abortion is a planned and known event. Except under specific circumstances, 
such as pregnancy termination forced by a third party, induced abortion is usually the con-
sequence of a voluntary and conscious decision by the pregnant woman.

The decision itself can perhaps be best understood within the framework of a subjective 
expected utility theory (Savage 2012): The pregnant woman uses the available informa-
tion and her individual preferences to evaluate the consequences of having the baby versus 
those of having an abortion. She selects the option that is presumed to maximise her utility 
based on subjective expectations regarding the pros and cons of (not) having an abortion 
and the probabilities of each outcome. The father of the unborn child and other close rela-
tives are usually involved in the decision. The decision is seldom made spontaneously and 
the woman is, to a certain extent, mentally prepared. Nevertheless, the process of deciding 
to have an abortion might be difficult and burdensome, and the termination of pregnancy 
may have unexpected effects on the individual’s well-being (Miller et al. 1998).

Two conceptual frameworks dominate the literature on the consequences of induced 
abortion: the trauma theory (1) considers abortion as a traumatic experience caused, among 
other things, by witnessing the death of the unborn child (e.g., Coleman et al. 2005; Speck-
hard and Rue 1992). According to the common-risk-factors approach (2), in contrast, “third 
variables” rather than the abortion itself are responsible for subsequent mental health prob-
lems and poor well-being (Steinberg and Finer 2011). For example, since in most cases an 
induced abortion is preceded by an unintended pregnancy (Horvath and Schreiber 2017; 
Biggs et  al. 2013), which is in turn associated with various negative consequences for 
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women’s mental health (Coleman 2006; Grussu et  al. 2005; Korenman et  al. 2001), this 
perspective views an unwanted pregnancy as the crucial life event that negatively affects 
women’s well-being (e.g., Steinberg and Rubin 2014). Following this rationale, the deci-
sion to abort is a strategy to cope with the consequences of unintended pregnancies rather 
than the cause of poor well-being. However, even from this perspective it is assumed that 
an induced abortion can produce additional stress in itself, but that this stress does not nec-
essarily lead to negative psychological experiences for women (Major et al. 2009). Recent 
studies have even shown that—even years after the event—the decision to abort is often 
accompanied by feelings of relief and is regretted only by a minority of women (Rocca 
et al. 2020). Undergoing an abortion can thus either intensify or reduce the negative psy-
chological consequences of an unwanted pregnancy. From a methodological point of view, 
it is difficult to differentiate between these two potential causes of decreasing post-abortion 
life satisfaction since both events (unwanted pregnancy and subsequent abortion) are usu-
ally closer in time than the interview intervals in panel surveys. Furthermore, the literature 
supporting trauma theory assumptions suffers from serious methodological and interpre-
tational weaknesses. These studies often use inappropriate comparison groups and analy-
sis methods, fail to control for important confounding factors, are prone to sampling bias, 
and produce non-reproducible results, so must therefore be interpreted with caution (for an 
overview, see Steinberg and Rubin 2014; Steinberg and Russo 2008; Major et al. 2009).

The legal conditions of pregnancy termination might also affect how women’s subjec-
tive well-being responds to abortion. In Germany, induced abortion is subject to strict reg-
ulations and only permitted under specific conditions (according to § 218a of the German 
Criminal Code): First, via consulting services that offer abortions within the first 12 weeks 
of pregnancy; of the affected women, approximately 96% used this route. Second, when 
due to medical necessity; about 4% of abortions take place for this reason. Lastly, as a 
result of rape; only a very few women make use of abortion services for this reason. (Fed-
eral Statistical Office of Germany 2020). Furthermore, medical practitioners can refuse 
abortions due to ethical concerns and are also not allowed to advertise this procedure (see 
German Pregnancy Conflict Law and § 219a of the German Criminal Code). As a conse-
quence of such strict regulations, women might feel stigmatised, which is often accompa-
nied by negative consequences for psychological well-being (Hatzenbuehler et al. 2013).

When analysing the relationship between induced abortions and subjective well-being 
within the life course, it is necessary to focus on both the consequences and the precondi-
tions of pregnancy termination. Studies have shown that women who have had abortions 
are more likely to have had prior mental-health problems which, in turn, predicted post-
abortion mental health issues (Steinberg and Finer 2011; Steinberg et al. 2014). Because 
mental health strongly correlates with subjective well-being (Touburg and Veenhoven 
2015), I hypothesised that women who choose abortion show lower pre-event levels of 
overall and domain-specific life satisfaction than women who carry their pregnancies to 
term. This thesis is accompanied by the assumption that selection of abortion is not ran-
dom, but is prone to various pre-event confounding factors such as well-being or pregnancy 
intentions (Steinberg et al. 2014; van Ditzhuijzen et al. 2013; Horvath and Schreiber 2017).

The few studies to date that have examined the causal consequences of induced abortion 
on overall life satisfaction are limited in their explanatory power. One study examined the 
effects of abortion on overall life satisfaction but included abortion in the same category 
as other presumably negative life events (Suh et al. 1996). In this study, it remains unclear 
whether changes in overall life satisfaction can be attributed to abortion or other life events. 
Two studies claimed to report the relationship between abortion and well-being but in fact 
examined changes in self-esteem rather than life satisfaction (Major et al. 2000; Russo and 
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Dabul 1997). However, three studies measured changes in women’s overall life satisfaction 
up to five years after having an abortion, and were therefore able to analyse adaption to the 
event (Biggs et al. 2014, 2017; Broen et al. 2005). All three showed that overall life satis-
faction rises (slightly) following abortion. These studies, unfortunately, lack information 
on levels of life satisfaction before termination of pregnancy. Because individuals often 
respond initially to life events but quickly return to pre-event satisfaction levels (Headey 
2007; Lucas 2007), rising life satisfaction after abortion might merely reflect an adjustment 
to (unobserved) satisfaction declines in response to unintended pregnancies and abortion. I 
therefore hypothesised that abortion is accompanied by a short-term decline in overall life 
satisfaction, followed by a process of adaptation.

I did not find any studies examining the impact of abortion on dimensions of subjec-
tive well-being other than overall life satisfaction. Considering changes in domain-specific 
well-being might, however, improve our understanding of how women respond to unin-
tended pregnancies that result in induced abortion. Furthermore, bottom-up approaches 
consider overall life satisfaction an additive combination of satisfaction in different 
domains of life, such as family satisfaction, financial satisfaction, and satisfaction with 
social networks (Headey et al. 1991). Induced abortion is stigmatised in some sectors of 
society—in particular by conservative politicians, media, and religious groups (Major et al. 
2009). Experiencing abortion stigma might therefore be associated with social exclusion 
and, as a consequence, with dissatisfaction regarding social networks and the quality of 
leisure (Hanschmidt et al. 2016). The decision to abort might further be accompanied by 
conflicts with the partner and other family members which could result in declining satis-
faction with family life and the relationship (Major et al. 1997; Huss and Pollmann-Schult 
2020). On the other hand, a partner can provide valuable resources and support that may 
help to cope with the situation. Social support by a partner or other close relatives might 
therefore strengthen emotional bonds within the relationship (Balderrama-Durbin et  al. 
2013).

2.2  Miscarriage and Well‑Being

Miscarriage is defined as the natural death of an embryo or fetus before it is able to survive 
independently (Hurt et al. 2011). Prevalence of diabetes, obesity, thyroid problems, drug 
and alcohol abuse, smoking, advanced age, and previous miscarriages are the main risk 
factors for miscarriage (Oliver and Overton 2014; Garcı́a-Enguı́danos et al. 2002).

Although avoiding these risk factors reduces the probability of miscarriage, pregnant 
women are usually unprepared for an unwanted termination of pregnancy. Studies on the 
psychological consequences of critical life events have shown that some significant inci-
dents have a sustained positive or negative impact on life satisfaction (Suh et  al. 1996). 
According to a prevailing theory of well-being, the (revised) set point or dynamic equilib-
rium theory, however, individuals adapt to most life events and (largely) return to pre-event 
levels of life satisfaction after a certain period of time (Headey and Wearing 1989; Headey 
2007; Lucas 2007).

I only found two studies examining the effects of miscarriage on overall life satisfaction 
and two more examining those on relationship satisfaction. In a univariate, cross-sectional 
analysis, Schwerdtfeger and Shreffler (2009) found that nulliparous women and mothers 
who experienced pregnancy loss (miscarriage or stillbirth) showed lower levels of overall 
life satisfaction than mothers who have never experienced a pregnancy loss. Broen et al. 
(2005), in contrast, conducted a longitudinal analysis and found rising levels of women’s 
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overall life satisfaction in a period of time after miscarriage. Neither of these studies, how-
ever, informs us about levels of life satisfaction before pregnancy loss. Because several 
studies have documented post-traumatic symptoms following miscarriage, I hypothesised 
that women experience at least initial declines in overall life satisfaction following miscar-
riage (Engelhard 2004; Gold et al. 2016).

Neither of the two studies on relationship satisfaction found substantial differences 
between women who had suffered a (previous) pregnancy loss and those who had expe-
rienced (previous) live births, or women who have never given birth (Gravensteen et  al. 
2018; Mekosh-Rosenbaum and Lasker 1995). One of the two, however, used a very selec-
tive sample of pregnant women (Gravensteen et al. 2018). Becoming pregnant again might 
improve relationship satisfaction and consequently bias the effects of pregnancy loss. Other 
investigations of the relationship consequences of (recurrent) miscarriage have shown that 
couples often report problems with sexuality and a greater hazard of union dissolution fol-
lowing termination of pregnancy (Serrano and Lima 2006; Gold et al. 2010). Considering 
these inconsistent findings, I did not propose a hypothesis on whether relationship satis-
faction declines after miscarriage. Finally, I hypothesised that declines occur in women’s 
leisure satisfaction and satisfaction with social contacts after miscarriage, as many women 
who experienced a miscarriage showed less social interaction as well as reduced personal 
comfort levels, and tended to avoid leisure activities (Speckhard 1997).

3  Methods

3.1  Data and Sample

This study used data from eleven waves of the German Panel Analysis of Intimate Rela-
tionships and Family Dynamics (pairfam). Pairfam is a nationally representative longitudi-
nal sample of respondents in three birth cohorts, born in 1971–73, 1981–83, and 1991–93,1 
who have been interviewed annually since 2008 (Brüderl et al. 2020; Huinink et al. 2011). 
The response rate gained from personal and paper and pencil interviews in the first wave 
was 37%, resulting in a sample size of 12,402 respondents in 2008. By collecting data from 
different members of the family or couple (multi-actor design), pairfam provides substan-
tial information regarding intimate relationships, fertility plans and behaviour, and well-
being in different domains of life.

The unit of analysis was 5,531 reproductive-age women aged 16–45 years who partic-
ipated in the survey at least twice. Parts of the analyses were restricted to women who 
became pregnant during the observation period, resulting in subsamples of participants 
with different pregnancy outcomes: 214 women (3.9% of all respondents) whose preg-
nancy ended in induced abortion, 331 women (5.9%) whose pregnancy ended in miscar-
riage, and (for parts of the analysis) a control group of 1156 women (20.9%) who carried 
their pregnancies to term. For women who reported more than one pregnancy termina-
tion, I only used information on the first observed abortion or miscarriage. The participants 
were observed for 6.9 years on average (37,004 person-years). While information on over-
all life satisfaction, social contact satisfaction, leisure satisfaction, and family satisfaction 

1 In wave eleven, the pairfam study was extended by a further birth cohort (2001–2003). However, since 
only one wave is available for this cohort so far, it was not included in the present study.
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was gathered from all respondents, only partnered women provided information on rela-
tionship satisfaction.

Underreporting of induced abortion is widespread in social surveys (Jones and Kost 
2007). Pairfam, however, provides information of more than 18 abortions per 100 live 
births whereas the official data of the Federal Statistical Office of Germany vary between 
13 and 17 abortions per 100 live births (Federal Statistical Office of Germany 2020). The 
proportion of women with induced abortion in the pairfam data is thus comparable to that 
in the official register data. Most of the variables under analysis had very few missing val-
ues, but roughly 7% of the respondents did not provide information on abortion or miscar-
riage. Research has shown that certain population groups (e.g., those with low income, 
those with a migration background or those who have had an abortion in their 20 s) are the 
least likely to report their experience of abortion in social surveys (Jones and Kost 2007). It 
is therefore possible that these people are slightly underrepresented in the sample studied. 
In an additional analysis (not shown), I used a multiple imputation approach to compare 
different methods of dealing with missing data. As the results were similar to those when 
using listwise deletion, I decided to drop person-years with missing data on any of the vari-
ables under analysis.

3.2  Measures

3.2.1  Dependent Variables

Information about overall life satisfaction and satisfaction with four different domains of 
life was gathered on 11-point scales. Overall life satisfaction was measured with the ques-
tion “All in all, how satisfied are you with your life currently?” The variables measuring 
social contact satisfaction, leisure satisfaction, and family satisfaction were based on the 
question “How satisfied are you with the following domains in your life?” with a separate 
response scale for each item, and the variable relationship satisfaction was measured with 
the question “All in all, how satisfied are you with your relationship?” The response scales 
of all five variables ranged from 0 (very dissatisfied) to 10 (very satisfied). Various studies 
showed that single-item measures of life satisfaction and other domains of psychological 
well-being show a satisfactory level of reliability (Cheung and Lucas 2014; Diener et al. 
2013; Lucas and Donnellan 2012; Wanous et al. 1997).

3.2.2  Pregnancy Termination Variables

The key predictors for changes in these outcomes were pregnancy termination and the 
elapsed time following the event. In each wave, respondents were asked whether they had 
had an induced abortion or miscarriage since the last interview. I identified the year of 
induced abortion or miscarriage and the amount of time before and after both events. Both 
short- and long-term changes in well-being following induced abortion and miscarriage 
were assessed using three variables each: (1) a binary variable distinguishing between all 
pre-event observations and all post-event observations to capture initial changes in well-
being; (2) a linear duration variable counting the years since abortion or miscarriage; and 
(3) a squared duration variable. Preliminary analyses have shown that this form of curvi-
linear adaptation reflects the data most adequately (compared to linear or cubic models). 
These variables allowed me to account for both the initial impact of pregnancy termina-
tion within the life course and patterns of adaptation to pregnancies that result in induced 
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abortion or miscarriage. The individual number of waves before and after termination of 
pregnancy varied depending on the year of the event as well as panel attrition.

3.2.3  Pre‑Pregnancy Confounders

To categorise possible selection criteria into different pregnancy outcomes (live birth, 
induced abortion, miscarriage) and to explore the extent to which pre-event well-being can 
predict post-event well-being, I first considered the pre-event values of the outcomes, and I 
used the last observation before pregnancy to capture pre-event well-being. Since research 
has shown that the pregnancy preceding an induced abortion is often unplanned (see Stein-
berg and Rubin 2014; Biggs et  al. 2013), I also included measures of pre-termination 
pregnancy intentions. Information on pregnancy intention was based on the survey ques-
tion “Have you tried to become pregnant since the last interview?”, resulting in a binary 
variable distinguishing between women with a planned/expected pregnancy and women 
with an unplanned/unexpected pregnancy. Although pregnancy intentions can change over 
time (e.g., Ralph et al. 2020; Rocca et al. 2019), I assume that they did not change signifi-
cantly in the brief interval between the last measurement before pregnancy and the onset 
of pregnancy. Finally, the analysis used a number of socio-demographic factors that act as 
risk factors for selection into pregnancy termination (see Taft and Watson 2008; Steinberg 
and Russo 2008; Charles et al. 2008): (1) respondents’ age when becoming pregnant was 
captured using a variable with the categories “ < 20 years", “20–29 years”, “30–39 years”, 
and “ > 39 years”; (2) with regard to educational attainment, I have distinguished between 
“lower secondary education”, “higher secondary education”, “post-secondary/tertiary edu-
cation”, and “no degree/currently enrolled”; (3) the employment status was divided into 
“full-time employed”, "part-time employed”, “non-employed, and “school / vocational 
training”; (4) the partnership status was captured using two binary variables indicating 
whether or not the respondent was partnered or married; (5) and the number of children in 
the household was measured by a metric variable.

3.2.4  Time‑Varying Controls

In the longitudinal analyses I used a within-person approach, which statistically adjusts for 
all time-invariant confounders (such as pre-event satisfaction and pregnancy intentions). 
Regarding time-varying variables, however, research has shown that different covariates 
may affect how women adapt following pregnancies that result in induced abortion or 
miscarriage: Since the association between psychological well-being and age is U-shaped 
(Blanchflower and Oswald 2008), I controlled for respondents’ current age (aggregated to 
categories, see Table 1). Women of reproductive age are likely to become pregnant again, 
which may not only influence the adaptation to pregnancy termination, but also causes 
changes in well-being independent from the previous termination (Steinberg and Russo 
2008; Huss and Pollmann-Schult 2020). The analysis consequently included time-varying 
controls on (the number of) post-event live births and pregnancy terminations. Because 
adaptation to pregnancy termination might furthermore be driven by the presence of 
a stable relationship (Steinberg and Finer 2011; Charles et al. 2008; Klier et al. 2002), I 
controlled for post-event changes in relationship status and marital status. Finally, wave 
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dummies were added to all longitudinal models to control for potential period effects (e.g., 
idiosyncratic pre-interview events affecting the outcome; see Brüderl and Ludwig 2015).

Table  1 shows descriptive statistics for both outcome variables and covariates. 
The table provides average levels of all available person-years for the full sample of 

Table 1  Descriptive characteristics for outcome variables and covariates

Average levels (M) and Standard Deviations (SD) of all available person-years before and after a pregnancy 
termination. a Including all observations of female respondents between 16 and 45 years of age who par-
ticipated in the pairfam study at least twice. b Samples restricted to women observed across the transition 
to either induced abortion, miscarriage, or live birth. c Estimated for 3,644 partnered women (full sample), 
158 partnered women (abortion sample), 299 partnered women (miscarriage sample), and 1,053 partnered 
women (livebirth sample)

Full  samplea Pregnancy outcome  samplesb

Abortion 
sample

Miscarriage 
sample

Live birth 
sample

M SD M SD M SD M SD

Outcome variables
Overall life satisfaction 7.57 1.68 7.07 2.05 7.51 1.78 7.71 1.65
Social contact satisfaction 7.65 1.97 7.25 2.26 7.32 2.12 7.29 2.02
Leisure satisfaction 6.77 2.17 6.21 2.33 6.42 2.23 6.24 2.19
Family satisfaction 8.37 1.79 7.86 2.19 8.30 1.94 8.52 1.68
Relationship  satisfactionc 7.80 2.17 7.23 2.62 7.76 2.24 7.76 2.10
Covariates
Pregnancy intentions (1 = yes) 0.09 0.28 0.11 0.32 0.31 0.47 0.20 0.40
Number of children 0.93 1.10 1.09 1.11 1.12 1.05 1.64 1.05
Partnered (1 = yes) 0.54 0.50 0.50 0.50 0.74 0.44 0.79 0.41
Married (1 = yes) 0.39 0.49 0.31 0.46 0.54 0.50 0.63 0.48
Age
 < 20 years 0.14 0.10 0.03 0.02
20 to 29 years 0.31 0.35 0.29 0.23
30 to 39 years 0.36 0.40 0.49 0.57
 > 39 years 0.19 0.15 0.19 0.19
Educational attainment
Lower secondary education 0.09 0.18 0.10 0.08
Higher secondary education 0.45 0.43 0.44 0.42
Post-secondary / tertiary education 0.45 0.35 0.45 0.47
No degree / currently enrolled 0.01 0.04 0.02 0.02
Employment status
Full-time employed 0.32 0.31 0.35 0.24
Part-time employed 0.28 0.27 0.26 0.35
Non-employed 0.17 0.25 0.31 0.36
School / vocational training 0.23 0.17 0.08 0.05
n (individuals) 5,331 214 331 1,156
N (person-years) 37,004 1,812 2,868 10,054
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reproductive-age women in the pairfam study and for the three analytic samples of 
women observed across the transition to induced abortion, miscarriage, or live birth.

3.3  Analytical Strategy

The aim of this analysis was to disentangle the causal relationship between alternative 
pregnancy outcomes (induced abortion, miscarriage) and satisfaction in different domains 
of life. The existing research offers two interpretations that are not necessarily mutually 
exclusive: (a) differences in well-being compared to other women can be attributed to the 
consequences of pregnancy termination or an accompanying unintended pregnancy and (b) 
women with specific levels of well-being are more likely to experience a pregnancy termi-
nation. Given these competing theoretical models and the methodological weaknesses of 
many existing studies on this topic, the present investigation is conducted in two carefully 
considered analytical steps.

In the first step, I aimed to identify selection bias in induced abortion and miscarriage 
that that may predict low post-event well-being. This was done by examining whether 
women with alternative pregnancy outcomes showed systematic differences in pre-event 
measures compared to other women. It was therefore necessary first to find a suitable com-
parison group. Or, from a more contrafactual perspective (see Morgan and Winship 2015), 
one could ask: What would be an alternative scenario to induced abortion or miscarriage? 
Since most pregnancies end in live birth, I compared women who experienced induced 
abortion or miscarriage with those who gave birth (rather than directly comparing differ-
ent forms of pregnancy termination that are assumed to be independent from each other). I 
did so by calculating pre-pregnancy standardised differences in means (standardised bias) 
for variables that are considered risk factors for selection into pregnancy termination (see 
Fig.  1). It is an effect size where the difference in covariate means between two groups 
is divided by the spread in means (Kainz et  al. 2017; Stuart 2010). The literature often 
refers to a threshold value of 0.1 (e.g., Haukoos and Lewis 2015; Kainz et al. 2017). Stand-
ardised biases below this threshold indicate negligible imbalance whereas values exceed-
ing this limit would point to considerable pre-event differences between both groups. A 
common approach in quasi-experimental designs is to conduct a propensity score matching 
that allows imbalances between groups to be dealt with (Morgan and Winship 2015). This 
study, however, aimed to identify causal consequences within the life course once selected 
into pregnancy termination rather than compensating for possible pre-event differences.

I therefore applied fixed effects linear regressions in the second step. Fixed effects 
regression adjusts for all of the respondents’ observed and unobserved stable character-
istics (Allison 2009). These models examine changes in women’s well-being following 
pregnancy termination by investigating within-person changes rather than cross-sectional 
differences in levels of well-being between the subsamples. An advantage of this method is 
that it makes it possible to control for selection processes, for example, the risk of women 
with unintended pregnancies or low levels of well-being having an induced abortion. 
Because the participants (or rather their changes in satisfaction compared to pre-event lev-
els) serve as their own control groups by adjusting for all time-constant confounders dur-
ing the observation period, fixed effects models do not require a control group of women 
who have had a live birth. The longitudinal analysis consequently included only time-var-
ying controls. Changes in these variables, however, are often—vice versa—influenced by 
pregnancy termination (for example, having experienced a miscarriage is associated with 
increased odds of union dissolution; see Shreffler et al. 2012). Including these covariates 
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restricts the main effects to those who did not experience any changes in the respective var-
iables (e.g., partnership status, number of subsequent births) after pregnancy termination 
by ‘fixing’ the living conditions of the women affected. To account for potential secondary 
effects, I have calculated two separate models for each outcome measure for women who 
had an induced abortion and for women who experienced a miscarriage: Models 1a to 5a in 
Tables 2 and 3 control only for age as a potential confounder, while models 1b to 5b addi-
tionally control for further time-varying variables. Small differences between models a and 
b would point to no or only minor secondary effects, while large differences could indicate 
significant secondary effects. All models were estimated with cluster-robust standard errors 
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to correct for possible heteroscedasticity and serial correlation within clusters. Since they 
provide a control group for estimating common age effects, all models include observations 
of those reproductive-age women who did not became pregnant during the observation 
period (see also Brüderl and Ludwig 2015).

4  Results

4.1  Pre‑Event Levels

The bias statistics are illustrated in Fig. 1. The standardised bias of the abortion sample 
is shown in grey, that of the miscarriage sample in black. Comparing pre-event measures 
of the outcome variables for women in the abortion sample and women in the live birth 
sample, the standardised mean differences exceeded the threshold of 0.1 in four of the five 
satisfaction measures considered. Except for social contact satisfaction, women in the abor-
tion sample showed substantially lower pre-event levels in all domains of satisfaction and 
therefore differed substantially from those who gave birth. These findings provide support 
for the assumption that women with poor well-being are more likely to seek an induced 
abortion than women with higher levels of well-being. Studies that do not adjust for pre-
event levels when comparing the effects of abortions and live births are thus prone to yield-
ing biased results. In addition to the pre-event satisfaction measures, the induced abortion 
sample differed substantially from the live birth sample in a number of other areas: women 
who underwent an induced abortion had significantly fewer pregnancy intentions before 
the event, were less likely to be partners or married and less likely to have had children 
than those who experienced a live birth. Differences were also found in terms of age, edu-
cational level, and employment status.

By contrast, women in the miscarriage sample did not differ systematically from women 
in the live birth sample regarding pre-event satisfaction measures. In neither of the satisfac-
tion measures did the standardised mean differences exceed the threshold of 0.1. I therefore 
found no evidence for the assumption that miscarriage is accompanied by lower pre-event 
satisfaction compared to live birth. Differences, however, were found in the sociodemo-
graphic and pregnancy-related covariates: Women in the miscarriage sample showed fewer 
pre-event pregnancy intentions and also a lower probability of having children, a partner-
ship, or marriage than women in the live birth sample.

4.2  Changes in Well‑Being following Induced Abortion or Miscarriage

The results of the fixed effects regressions for women who experienced pregnancy termi-
nation are presented in Table 2 (induced abortion) and Table 3 (miscarriage). I estimated 
separate models for overall life satisfaction (Models 1a and 1b in Tables 2, 3), social con-
tact satisfaction (Models 2a and 2b), leisure satisfaction (Models 3a and 3b), family satis-
faction (Models 4a and 4b), and relationship satisfaction (Models 5a and 5b). Each model 
shows within-person changes in the respective outcome measure following induced abor-
tion or miscarriage (compared to pre-event satisfaction levels). The patterns of changes 
in well-being for women observed throughout the transition to pregnancy termination are 
furthermore illustrated in Fig. 2 (induced abortion) and Fig. 3 (miscarriage). Models a and 
b show, in general, very similar results for each outcome following induced abortion and 
miscarriage, suggesting that time-varying covariates are neither necessary to compensate 
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for bias nor cause significant secondary effects. For ease of reading, hereafter and in Figs. 2 
and 3, only the coefficients of models 1b-5b are presented.

4.2.1  Results for Induced Abortion

As can be seen in Models 1a and 1b (Table 2), women showed systematic initial declines 
in overall life satisfaction following induced abortion (b = − 0.44, p < 0.05). The dura-
tion effect represented by the years since abortion was positive (b = 0.21, p < 0.05) and 
the squared duration effect slightly negative (b = − 0.02, p < 0.05), indicating curvilinear 
adjustment with decreasing marginal utility. Figure  2 shows that overall life satisfaction 
had almost fully recovered from the event in the years following the abortion.

Although a similar pattern was found for social contact satisfaction (Models 2a and 2b). 
Adjustment to initial declines (b = − 0.45, p < 0.05), however, was weaker and insignificant 
(b = 0.12, p > 0.05). As Fig. 2 shows, even five years after induced abortion, social contact 
satisfaction was significantly lower than before the event. I also found a negative initial 
effect for leisure satisfaction in Models 3a and 3b (b = -0.33, p < 0.05), followed by partial 
and insignificant adjustment (b = 0.08, p > 0.05). Following abortion, women showed no 
significant initial or long-term changes in family and relationship satisfaction. However, 
since the main and duration coefficient for relationship satisfaction was negative, women 
in years 2 to 4 after abortion were significantly less satisfied with their relationship than 
before the event (see Fig. 2).

4.2.2  Results for Miscarriage

Models 1a and 1b in Table 3 show that miscarriage was accompanied by initial declines 
in overall life satisfaction (b = − 0.27, p < 0.05), followed by a process of adaptation in 
the subsequent years (b = 0.12, p < 0.05). As was also the case following induced abortion, 
overall life satisfaction largely returned to pre-event levels in the years following miscar-
riage (see Fig. 3).

Although miscarriage was initially accompanied by only minor and insignificant 
increases in social contact satisfaction (b = 0.05, p > 0.05), the following years showed con-
siderable declines (b = − 0.19, p < 0.01). Compared to pre-event levels, women showed sig-
nificant and persistently lower social contact satisfaction in the long run (Fig. 3 and Models 
2a and 2b in Table 3). A similar picture emerges for leisure time satisfaction (Models 3a 
and 3b) and relationship satisfaction (Models 5a and 5b): there is a time lag after miscar-
riage following which distinct and permanent satisfaction losses occur (leisure satisfaction: 
b = − 0.19, p < 0.05; relationship satisfaction: b = − 0.22, p < 0.05). Miscarriage was not 
accompanied by significant initial or long-term changes in family satisfaction. Since both 
the main and the time coefficient for satisfaction changes after miscarriage in Model 4b 
were negative, however, women showed a lower long-term family satisfaction than before 
miscarriage (see Fig. 3).

5  Discussion and Conclusion

The aim of this study was to investigate the association between termination of preg-
nancy—either intended or unintended—and women’s satisfaction in different domains of 
life. The results show that women demonstrated substantially lower pre-event satisfaction 
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before having an induced abortion than before giving birth. As expected, pregnancy pre-
ceding induced abortion was furthermore significantly more often unintended than was 
pregnancy preceding live birth. Differences were also apparent in the presence of a part-
ner and children. The findings emphasise that rather than being caused by the procedure 
itself, at least some aspects of poor well-being following an induced abortion may in fact 
reflect other abortion-related factors that place women “at risk” for intentional pregnancy 
termination (Major et al. 2009). If compared to other women, these factors are represented 
by poor pre-event levels of well-being. They furthermore show that “unwanted pregnancy 
and abortion do not occur in a social vacuum” (Major et al. 2009) but are embedded within 
a sociocultural context. This context moderates (a) how women respond to unintended 
pregnancies resulting in induced abortion and (b) the likelihood of deciding to have an 
induced abortion at all. In contrast to induced abortion, miscarriage was not associated 
with substantial differences in pre-event well-being compared to women who gave birth. 
These results indicate that overall and domain-specific life satisfaction did not affect the 
probability of experiencing a miscarriage. Differences were, however, found in other areas: 
Before miscarriage, as compared to live birth, women were less likely to have had children, 
a partner or pregnancy intentions.

Data analysis provided support for the hypothesis that women suffer temporarily fol-
lowing any termination of pregnancy: women showed declines in overall life satisfaction 
immediately after both induced abortion and miscarriage. In accordance with previous 
research, levels of overall life satisfaction increased in the subsequent years (Biggs et al. 
2014, 2017; Broen et al. 2005). These increases, however, only reflect adjustments to pre-
event levels. Although most women largely recover following induced abortion or miscar-
riage, the initial post-termination decline in well-being can occasionally be accompanied 
by serious grief and distress. The literature offers two possible explanations for the tempo-
rary post-abortion declines in well-being: The affected women either suffer primarily (1) 
from the consequences of an induced abortion or (2) from the consequences of an unin-
tended pregnancy (Steinberg and Rubin 2014). Assuming that pregnancy termination could 
provide a sense of self-efficacy and internal control, the decision to abort could therefore 
be a strategy for coping with an unintended pregnancy and possibly even facilitate adapta-
tion to this event (see Major et al. 2009).

The results on domain-specific satisfaction offered deeper insights into the psychologi-
cal consequences of both intentional and unintended termination of pregnancy. Although 
women experienced only temporary declines in overall life satisfaction after miscarriage, 
they became increasingly dissatisfied in various domains of life. Miscarriage resulted in 
substantially lower well-being in all domains of satisfaction than was the case before the 
event. These results emphasise that miscarriage is an unexpected incident with far-reaching 
consequences. It often represents the loss of a profoundly desired future child that heavily 
concerns several areas of life for those affected (Engelhard 2004). Ample research points 
to disparities between partners in dealing with the loss. Such disparities contribute to mis-
understanding and conflicts, and might thus explain relationship and family dissatisfac-
tion following miscarriage (Gold et  al. 2010; Kersting and Wagner 2012). The declines 
in social contact satisfaction and leisure satisfaction may be a consequence of avoiding 
social and leisure activities following miscarriage. Involuntarily nulliparous women often 
regard childlessness as something negative and are concerned that others view them in an 
unfavorable light (Miall 1986; Rich et al. 2011). Because having a live birth is generally 
the idealised outcome of pregnancy, these women might perceive miscarriage as a kind of 
failure that intensifies their fears and might consequently tend to avoid social and leisure 
activities following pregnancy loss.
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Fig. 2  Patterns of Changes in Well-Being after Induced Abortion. Results of fixed effects regressions from 
Table  2. Significant results of Wald chi2 statistics for testing the differences to pre-event well-being are 
marked with a triangle (p < 0.05). Adjusted for changes in age, partnership status, marital status, subsequent 
live births, and subsequent abortions. Further controlled for common year shocks

Fig. 3  Patterns of Changes in Well-Being after Miscarriage. Results of fixed effects regressions from 
Table  3. Significant results of Wald chi2 statistics for testing the differences to pre-event well-being are 
marked with a triangle. Adjusted for changes in age, partnership status, marital status, subsequent live 
births, and subsequent miscarriages. Further controlled for common year shocks
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Like miscarriage, induced abortion is also accompanied by decreasing satisfaction in 
many areas of life. Social contact satisfaction, leisure satisfaction, and relationship satis-
faction were seen to be substantially lower following an abortion than prior to the event. 
Becoming increasingly dissatisfied in these areas might reflect perceptions of stigmatisa-
tion and shame due to strong anti-abortion attitudes. Existing research has shown that stig-
matisation can create behavioural reactions such as social withdrawal or avoidance (Major 
and O’Brien 2005). Although this study did not explicitly examine this relationship, pre-
vious investigations indicate that poor social contact satisfaction following an induced 
abortion might be caused by stigmatisation processes that are accompanied by social with-
drawal (Hanschmidt et al. 2016). Largely stable levels of satisfaction in overall well-being, 
however, can be seen as a result of a decision-making process. Women decide to abort 
because they perceive it as the most appropriate decision within their scope of action. 
Although the choice to have an abortion is certainly often a difficult decision with far-
reaching consequences, women might associate alternative courses of action (e.g., giving 
birth to an unwanted or disabled child) as having more negative consequences and there-
fore do not regret their decision (Major et al. 2009).

The findings on the consequences of abortion add evidence to the ongoing debate on 
the existence of any negative psychological long-term effects of induced abortion, which 
are often referred to as “post-abortion syndrome” (Cohen 2006; Stotland 2003). Although 
induced abortion is accompanied by dissatisfaction in some areas of life, my analysis did 
not provide support for this assumption, as women who experienced induced abortion did 
not fare either worse or better in overall satisfaction in the long run. These results are con-
sistent with the notion of Bowles and colleagues that long-term psychiatric morbidity fol-
lowing intentional pregnancy termination is more the exception than the rule (Bowles et al. 
2000). Furthermore, my analysis showed that even before terminating pregnancy, women 
who aborted were substantially less satisfied with life in almost all domains of well-being 
than other groups of women. Consequently, as induced abortion was shown to be rather 
a consequence than a cause of poor well-being, the term “pre-abortion syndrome” might 
be more appropriate than the term “post-abortion syndrome” to describe the relationship 
between induced abortion and well-being.

5.1  Strengths and Limitations

This study aimed to investigate the changes in overall and domain-specific life satisfaction 
following both induced and spontaneous abortion in a lifespan perspective. Strengths of my 
approach were the use of a multi-wave longitudinal sample and the clear focus on a salu-
togenic perspective, using satisfaction as an indicator of mental health. In these respects, 
it differs from most previous studies, which were based on small, very specific samples 
with short observation periods, frequently lacked pre-event information, and mixed sev-
eral indicators of mental health, often by taking a pathogenic perspective (e.g., Broen et al. 
2005; Bergant et al. 1997; Biggs et al. 2017). Nevertheless, a limitation of this study is that 
it focused on average changes in satisfaction following pregnancy termination, although 
research has shown that several factors such as social resources and the age of the women 
affected may moderate the adjustment to pregnancy termination and unintended pregnan-
cies (e.g., Pereira et al. 2017; Rocca et al. 2013). In future research, it is crucial to iden-
tify which factors (e.g., personality, pre-event parenthood status, pregnancy intentions) 
and underlying mechanisms (e.g., support of family members or psychological services) 
affect how women respond to pregnancy termination. Accounting for more distinct groups, 
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however, requires the availability of longitudinal data with sufficient case numbers. Unfor-
tunately, the data used in this study provided only a limited number of participants that 
experienced a pregnancy termination during the observation period.

Another limitation relates to the measurement of pregnancy termination. Pairfam data 
did not provide information on the reasons for having an induced abortion. Because the 
circumstances of abortions for personal reasons differ in fundamental ways from those of 
medically indicated abortions, they might presumably be accompanied by different con-
sequences for overall and domain-specific satisfaction. Furthermore, the data used in this 
study provided information on miscarriage (unintended termination of pregnancy prior 
to 20 weeks of gestation) but not on stillbirth (death of a fetus at or after the 20th week 
of gestation; NICHD 2019). As research has shown that mothers form attachments very 
early after conception, a later loss due to stillbirth entails a longer period of attachment and 
might therefore cause greater psychological distress than miscarriage (Gold et  al. 2010; 
Kersting and Wagner 2012).

Finally, due to the large intervals between the interviews in the pairfam study, it is not 
possible to completely break down the causes of (temporary) post-abortion declines in 
well-being. Are these losses driven by the consequences of induced abortion? Or are they 
rather the result of an unintended pregnancy? If the latter is true, an abortion might be a 
form of coping with this unexpected event. This leads to the follow-up question of to what 
extent women who decide to abort fare better or worse than those who deliver their unin-
tended child. Future post-abortion research should consequently aim at comparing women 
who have experienced unwanted pregnancies with different pregnancy outcomes (see also 
Coleman 2006; Steinberg and Rubin 2014).

Despite these limitations, this study gives profound insights into the changes that occur 
in overall and domain-specific life satisfaction after both intentional and unintended ter-
mination of pregnancy. It is the first study to look at the impact of induced abortion and 
miscarriage on different measures of satisfaction from a life course perspective.

5.2  Implications for Research, Policy, and Practice

The present study shifted attention to previously neglected dimensions of the relationship 
between pregnancy termination and well-being that, in turn, should be considered by prac-
titioners, policymakers and future studies on this topic. First, poor well-being is not neces-
sarily a consequence of induced pregnancy termination but often a precondition for selec-
tion into it. Researchers, particularly those who use cross-sectional data, should be cautious 
in using causal language when interpreting their data (see also, Charles et al. 2008). This 
finding furthermore indicates that preventive interventions should aim at maintaining and 
enhancing reproductive-age women’s well-being in general and the well-being of uninten-
tionally pregnant women in particular. Gynaecologists, for example, should be sensitised to 
the subject and talk to their patients systematically about potential reactions to unintended 
pregnancies. If necessary, they could provide information about counselling centres and 
psychotherapists who can provide psychological support in difficult life situations. This 
requires more efficient interdisciplinary cooperation than takes place currently on the part 
of the actors and institutions involved. In order to identify risk groups and to provide effec-
tive interventions, however, more evidence is needed regarding the living conditions and 
decision-making processes of dissatisfied women who unintentionally become pregnant 
(Finer et al. 2005; Finer and Henshaw 2003; Bankole et al. 1998).
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Second, both induced abortion and miscarriage are accompanied by temporary 
declines in overall well-being. These results shift attention to the need for immediate 
intervention that aims at reducing the short-term effects of pregnancy termination on 
well-being. The women affected should be the target of close support in the first one 
to three years after the event, which initially requires the comprehensive implementa-
tion and expansion of psychosomatic rehabilitation services as well as self-help groups. 
Furthermore, as research has shown that partners, friends and relatives can provide a 
valuable source of support in difficult life situations, they could also be involved within 
a process of dyadic and communal coping (see, Bodenmann 1997; Berg and Upchurch 
2007; Helgeson et al. 2018). Since the psychosocial adjustment to pregnancy termina-
tion is a complex and multidimensional process that varies, for example, by age groups 
as well as social and familial resources (Pereira et  al. 2017; Renner et  al. 2014), pre-
ventive interventions should additionally be based on the individual situations of the 
affected women.

Third, both induced and spontaneous abortion are followed by substantially lower 
satisfaction with social contacts, leisure, and the relationships. We currently know too 
little about the underlying mechanisms and the data used in this study are inappropri-
ate to provide substantial evidence on this issue. Are these declines driven by stigma-
tisation processes or the feelings of shame and guilt that may accompany pregnancy 
termination, as some researchers argue (Robinson et al. 2009)? If this is the case, pol-
icy interventions should aim to prevent social exclusion after pregnancy termination. 
In the German context, for example, strict abortion regulations according to the Ger-
man Pregnancy Conflict Law and the German Criminal Code may increase anti-abortion 
attitudes in society and consequently lead to social exclusion of the women concerned 
(Hatzenbuehler et  al. 2013). Prejudices and stigmatisation of miscarriages could fur-
ther be reduced by additional education campaigns on female sexual health: Knowing 
that a miscarriage is a frequent pregnancy outcome that can affect any pregnant woman 
through no fault of her own could counteract prejudices and provide more social support 
for the women concerned (see also Curtis 2007). To gain deeper insights into the psy-
chological processes that take place after alternative pregnancy outcomes and to provide 
suitable interventions, future research should aim at disentangling these uncertainties. 
This could be done through a salutogenetic approach (see Antonovsky 1988): What can 
be learned from those women who do not experience a significant deterioration in these 
domains of well-being after pregnancy termination? Are there specific resources that 
strengthen their resilience to these events?
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