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Agrip
Bakgrunnur og markmid: Alpjoda heilbrigdismalastofnunin litur a
kynferdisofbeldi sem lydheilsuva & heimsvisu, par sem pad er badi
algengt og getur haft alvarlegar afleidingar fyrir brotapola. Storar og
vel gerdar rannsoknir & kynferdisofbeldi og hugsanlegum &hrifum i
kringum barnsburd kvenna sidar & lifsleidinni eru takmarkadar og
nidurstdédum ber ekki saman. Med pvi ad nota gogn sem safnad var a
peim tima sem badi Utsetning og Utkoma &ttu sér stad var markmid
pessarar rannsOknar ad skoda hugsanlegt samband a milli
kynferdisofbeldis & unglings- eda fullordinsarum og aheettunnar a
Ozskilegum pattum & medgodngu, i fedingu eda hja nyburanum.
Aodferd: Notast var vid gagnagrunna i 6llum premur rannséknunum;
upplysingar um konur sem leitudu til Neydarmottoku vegna
kynferdisofbeldis voru samkeyrdar vid rafreena fadingaskra. |
rannsokn | var medganga 586 kvenna sem leitudu til Neydarmottoku
& &runum 1993-2008 borin saman vid medgdngu 1.641 konu sem hafdi
ekki leitad pangad. Notast var vid gogn 0r fedingaskra og
madraskram. | rannsokn 11 voru skodadar faedingar madra sem héfou
leitad til Neydarmoéttoku & arunum 1993-2011 og ad medaltali sex
arum sidar eignast 1.068 einbura (Gtsettur hdpur). Til samanburdar
voru 9.126 einburafedingar outsettra kvenna (hofdu ekki leitad til
Neydarmottoku). paer voru valdar af handahofi en parad var a aldri
maodur, hvort konan hafdi adur eignast barn og arspridjungi fedingar
innan sama ars. | rannsokn 111 voru borin saman einkenni lifandi

feeddra einbura, 1.067 voru i atsettum hopi og 9.104 voru i outsettum



hopi. Notast var vid Poisson adhvarfsgreiningu til ad meta
ahattuhlutfall (RR) med 95% oryggisbili. Nidurstodur: | samanburdi
vid Outsettar konur voru Utsettar konur yngri, sidur & vinnumarkadi,
sidur i sambud og reyktu oftar (41.4% vs. 13.5%; aRR 2.59, 95% ClI
2.19-3.07) (rannsokn 1). Utsettar konur voru i aukinni ahattu a ad fa
greiningarnar modurnaud i hridum og feedingu (RR 1.68, 95% CI 1.01-
2.79) og lengt fyrsta stig feedingar (RR 1.40, 95% CI 1.03-1.88), og ad
beita pyrfti &héldum eda bradakeisaraskurdi (RR 1.16, 95% CI 1.00-
1.34), samanborid vid outsettar konur. A heildina litid fannst enginn
munur & valkeisaraskurdum (rannsékn I1). Samanborid vid nybura
Outsettra madra voru nyburar (tsettra medra léttari (3.573,6 g vs.
3.675,6 g, p<0.01), i aukinni ahettu a ad fedast fyrir timann (RR 1.49,
95% CI 1.13-1.97, einkum & 32.-37. viku (RR 1.64, 95% CI 1.24-
2.19)), og vera fluttir & vokudeild (RR 1.35, 95% CI 1.05-1.73).
Anattustudlar fyrir fyrirburafedingu leekkudu dalitid pegar leidrétt var
fyrir nGverandi sambudar- og atvinnustddu (rannsokn 111). Ahzttu-
studlar i rannsoknum 11 og 111 voru almennt harri fyrir konur sem urdu
fyrir kynferdisofbeldi a unglingsarum en paer sem voru eldri.
Umrada: Medganga og faedingar kvenna sem hafa ordid fyrir
kynferdisofbeldi virdast oftast ganga vel. Nidurstédurnar benda po til
pess ad konur sem hafa ordid fyrir kynferdisofbeldi séu i aukinni
aheettu 4 ad reykja a medgongu, langdregnu fyrsta stigi faedingar,

feedingu med aholdum eda bradakeisaraskurdi og fyrirburafedingu.

Lykilord: Kynferdisofbeldi, heilsa madra, medganga, faeding, nyburi



Abstract

Background and aims: Sexual violence is common and, due to the
possible impact on the exposed individual, a major public health
concern according to the World Health Organization. However,
knowledge from large and well conducted studies on the associations
between sexual violence and women’s childbirth outcomes later in life
is as yet somewhat scarce and inconclusive. Using prospectively
collected data, the aim of this thesis was to examine the potential
associations between sexual violence exposure in adolescence or
adulthood, and the risks of adverse pregnancy, obstetric, or neonatal
outcomes in later pregnancies. Material and methods: All three
studies were register-based, where information on women who
attended a Rape Trauma Service (RTS) were linked with the Icelandic
Medical Birth Registry (IMBR). In Study 1, 915 pregnancy
characteristics of mothers who attended the RTS during 1993-2008
(exposed) were compared to a randomly selected cohort of 1,641
pregnancies of women who had not attended the RTS (non-exposed),
using data from the IMBR and maternity records. In Study II, we
contrasted obstetric characteristics among 1,068 singleton births of
women who attended the RTS 1993-2011, on average six years after
the exposure, to 9,126 randomly selected births of non-exposed
women, matched by maternal age, parity, and season/year of delivery.
In Study 111 we compared characteristics of live-born singletons of
exposed mothers (n=1,067) to those of non-exposed mothers
(n=9,104). Poisson regression models were typically used to estimate
relative risks (RR) with 95% confidence intervals. Results: Compared
to non-exposed women, women previously exposed to sexual violence



were younger, more often not employed, not cohabiting, and more
often smokers during pregnancy (41.4% vs. 13.5%; aRR 2.59, 95% CI
2.19-3.07). Exposed primiparas were at increased risk of obesity (RR
1.56, 95% CI 1.15-2.12) (Study I). Exposed mothers presented with
increased risks of maternal distress during labor and delivery (RR 1.68,
95% CI 1.01-2.79), prolonged first stage of labor (RR 1.40, 95% CI
1.03-1.88), and emergency instrumental delivery (RR 1.16, 95% CI
1.00-1.34), compared to non-exposed mothers. No overall differences
were found regarding elective cesarean sections (Study I1). Compared
to infants of non-exposed mothers, infants of exposed mothers were
lighter (3,573.6 g vs. 3,675.6 g, p<0.01), had an increased risk of being
born preterm (<36 completed gestational weeks) (RR 1.49, 95% CI
1.13-1.97, mainly moderately preterm (32-36 gestational weeks) (RR
1.64, 95% CIl 1.24-2.19)), and transferral to the Neonatal Intensive
Care Unit (RR 1.35, 95% CI 1.05-1.73). Adjusting for concurrent
cohabiting and occupational status slightly attenuated the relative risk
of preterm birth (Study I11). Overall, the risk elevations in Studies 11
and 111 were larger for women assaulted in adolescence than those
assaulted later. Conclusion: Obstetric outcomes of women with a
history of sexual violence are, in most cases, relatively favorable. Yet,
our data suggest that assaulted women may still be at increased risks of
sustained smoking during pregnancy, obesity, prolonged first stage of
labor, emergency instrumental delivery, and preterm birth.

Keywords:

Sexual violence, maternal health, pregnancy, obstetrics, neonatal

outcomes
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1 Introduction

“Violence against women and girls is a global
phenomenon that historically has been hidden,
ignored, and accepted.”

“All violence, including that against men and children, is a serious
human rights and public health concern.” p.1 (1).

In 1996, The World Health Assembly declared violence a major public
health concern worldwide, and that research on violence was a priority

for public health research (2, 3).

One of the most commonly experienced traumatic events among
women is sexual violence (4). In the World Health Organization’s
(WHOQO's) World report on violence and health (5), sexual violence is

defined as:

any sexual act, attempt to obtain a sexual act, unwanted
sexual comments or advances, or acts to traffic, or
otherwise directed, against a person’s sexuality using
coercion, by any person regardless of their relationship to
the victim, in any setting, including but not limited to home
and work. (p.149).

A defining point is that the sexual act is without consent, and with
coercion of the perpetrator. Coercion may present as physical force,

psychological intimidation or threat, and also the victim’s incapability
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of giving consent because of alcohol consumption, drug intoxication,
sleep, or mental disability affecting understanding the situation (5).
The Nordic research network, NorVold, developed a questionnaire for
abuse studies where the term “against your will” is used to define
exposure to sexual violence. The network categorizes sexual abuse as:
Mild (touch of other body parts than genitals in a sexual way or sexual
humiliation), moderate (touch of genitals or body used for
perpetrator’s sexual satisfaction) and severe (penetration or attempted
penetration, where penis, other body parts, or an object is penetrated
into the vagina, rectum or mouth). The age of 18 years distinguishes
between exposure to sexual violence as a child or an adult (6). Use of
violence (including locking up or drugging), force, or compulsion, or
victim’s mental disability or incapability of opposing or understanding
the act, defines sexual violence in Icelandic law. The corresponding
penalty frame is 1 to 16 years (7). Even though definitions and
perceptions have changed considerably, it is notable that even the
oldest preserved Icelandic law includes an act of punishment for rape
(forced sexual intercourse by a man against a woman) (8). It is
important to acknowledge that males (boys and men) may certainly be
exposed to sexual violence. Yet, since this thesis focuses on pregnancy
and birth outcomes of women previously exposed to sexual violence,

the literature review here is solely about females (girls and women).

1.1 Prevalence

In addition to various definitions and methods to estimate the
prevalence of sexual violence, different perceptions and readiness to

disclose exposure may differ between cultures. Therefore, comparison
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between countries may be inaccurate. In a recent report by WHO, the
global prevalence of sexual violence against women by non-partners
was estimated as 7.2%, but as high as 12.6% in high-income countries.
Globally, 30% of ever-partnered women reported exposure to intimate
partner violence, sexual or physical, with a somewhat lower prevalence
reported in high-income countries (9). In a systematic review including
55 studies from 2002 to 2009, the worldwide prevalence of child
sexual abuse ranged from 8% to 31% for girls. The pooled prevalence
of forced intercourse was 9% (10). In the first study using the Norvold
Abuse Questionnaire, the lifetime prevalence of sexual abuse among
Swedish women was 16.9%, of whom 8.0% had experienced severe

(penetrative) sexual violence (6).

Analyses of the prevalence of sexual violence in Iceland have
included the following results. In the International Crime Victims
Survey from 2004-2005, 1.4% of 999 Icelandic female participants
reported exposure to sexual assault in the preceding year. The average
one-year prevalence rate was 0.6% for all 30 participating countries,
ranging from 0.0 to 1.4% (11). Of Icelandic female respondents, 9.0%
claimed to have experienced sexual offences during the past five years,
of which approximately half were considered sexual assaults (rape,
attempted rape, or indecent assaults). The majority of these women
were aged 16-25 years (12). In 2004, a large study was conducted
among students aged 16-19 years, in all upper secondary schools in
Iceland (n= 9,113, response rate 80%). Of the female respondents,
8.2% had been persuaded, pressed or forced to have sexual intercourse
before the age of 18 (13). In a study of students aged 13-15 years
(n=206), rape was reported by 5.8% and sexual abuse by 5.8% of the



Agnes Gisladottir

girls (14). From 1998 through 2007, an increase in attendance rates to
the Rape Trauma Service (described in the methods section) was
observed in a study conducted by myself and coworkers. The
attendance rates for penetrative sexual violence doubled among
women aged 18-25 years. However, it cannot be concluded whether
the increase was due to different help seeking behavior or increased
prevalence of sexual violence (15). Further, a telephone survey was
conducted in 2008 on behalf of the Ministry of Social Affairs as a part
of a Governmental Plan of Action on Violence against Women.
Randomly selected women aged 18-80 years (n=3,000) were asked if
they had been assaulted by a male after the age of 16. The response
rate was 73% and one of every four women reported some form of
exposure to sexual violence; 13% reported exposure to rape/rape
attempt (16). Lastly, the Directorate of Health conducted a study on the
Health and Wellbeing of 6,783 Icelanders in 2012, where 18% of

female respondents reported lifetime exposure to sexual violence (17).

To conclude, even though estimates of the prevalence of exposure
to sexual violence vary, it is evident that it is a widespread trauma and
an important public health concern. Recently, WHO has called for
further studies on the topic, including longitudinal studies on the

possible health consequences of sexual violence (1).

1.2 Risk factors

Individuals in all societies and all social classes are at risk of being
exposed to sexual violence. It may occur under various circumstances,
and the perpetrators may be people known or unknown to the victim,
including partners, strangers, friends, and authority figures (18).
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Victims are at no circumstances to blame for being exposed to sexual
violence. Yet, some factors have been suggested as increasing the risk
of being exposed. Young females are particularly at risk (1), and a high
proportion of women are assaulted in relation to consumption of
alcohol or drugs (15). Also, a history of sexual violence increases the

likelihood of being exposed again (19).

1.3 Potential consequences

In the following sections, some potential health consequences of
sexual violence exposure are summarized. While various cross-
sectional studies on the consequences of child sexual abuse exist,
prospective studies are largely lacking (1). Studies on health
consequences of rape (1) as well as studies on sexual violence

perpetrated by non-intimate partners (9) are also limited.

1.3.1 Mental health

In 1974, an article was published in The American Journal of
Psychiatry by Burgess and Holstrom, that described the symptoms of
women who had been raped. These symptoms were reported as similar
to those of soldiers returning from war. The term Rape Trauma
Syndrome was used for the first time (20). Since then, knowledge of
the possible effects of exposure to traumatic events has increased
greatly. Posttraumatic stress disorder (PTSD) is an anxiety disorder

with four symptom clusters (21):

1. Intrusion, e.g. flashbacks
2. Avoidance of memories or external reminders
3. Negative changes in mood and cognition, e.g. impaired

memory of the traumatic event



Agnes Gisladottir

4. Alterations in arousal and reactivity, e.g. angry outbursts or
self-destructive behavior.

To fulfill the criteria of PTSD diagnosis, these symptoms have to
persist for over one month and cause distress or impaired functioning
(21). More than one of every 10 incidents of PTSD in Europe are
reported to result from rape (attributable risk = 12.3%) (22).
Comorbidity with other mental disorders, e.g. depression or anxiety
disorders, is also common among women who have PTSD (23).
Further, depression (24) and anxiety (9, 25-27) have been associated
with sexual violence. Associations have also been found with eating
disorders (26), sleep disorders (27), suicidal ideation (24), and suicide
attempts (24, 27). At least one suicide attempt was reported by 16-24%
of sexual violence survivors seeking help at an Icelandic counselling
and information center for survivors of sexual violence (Stigamot) in
2011 to 2015 (28).

1.3.2 Social, behavioral and other risk factors

Women with a history of sexual violence are compared to never-
exposed women at increased risk of low socioeconomic status. At the
time of childbirth, women with previous exposure to sexual violence in
childhood or adulthood are for example less often employed than non-
exposed women, fewer have higher education, and a higher proportion
are single (29-32). Potential pathways towards lower socioeconomic
status include that sexual violence may lead to sick leaves, and
interfere with job performance, and thus result in unemployment (33).
Associations have also been found between exposure to sexual
violence and misuse of alcohol (9), illicit drugs (26, 34), and smoking

(35, 36). Twin studies provide an interesting approach, where
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comparison of the exposed versus the non-exposed twin inherently
controls (to some extent) for familial background and genetic factors.
An Australian twin study found those sexually abused in childhood
were at increased risk of smoking and illicit drug use compared to their
non-exposed co-twin (35). An increased risk of food addiction has
been reported (37) and obesity has also been reported in prospective
studies among exposed women (38, 39). Only prospective studies can
uncover the true health consequences of sexual violence; however,
there is as yet a scarcity of studies based on such study designs.
Methodological challenges of studies in this field are discussed in
more detail at the end of the introduction section.

1.3.3 General health effects and physical health consequences

Associations have been reported between past exposure to sexual
violence and an increased risk of various negative health consequences
(40-44). General health effects of sexual violence include increased
risks of poor self-reported health (45), frequent sick leaves (46), and
even mortality (44). Negative physical health effects include increased
risk of somatic symptoms (41), pain (47), type Il diabetes (39, 44),
hypertension (48), cardiovascular disease (49), pelvic pain (41, 46),
and vulvodynia (50). A recent study from Denmark used data from a
sexual violence center and followed 2,501 attendees in population-
based health registers for 10 years, 5 years before and 5 years after
their attendance. Attendees were reported to be at increased risk of
chronic somatic illnesses, including diabetes, epilepsy, heart and lung
diseases, and chronic liver disease, compared to 10,004 women who

had not attended the center. Remarkably, many of the associations
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were not only present after the assault, but also before. Even though
the incidence decreased slightly when excluding women with a
previous history of sexual violence, the attendees still had a
significantly higher incidence of somatic diagnoses than women in the
comparison group. The authors suggested that the population might be
vulnerable and that those who seek help for sexual violence at the
center may have a different socioeconomic or health profile compared

to women who had been assaulted but did not attend the center (44).

1.3.4 Reproductive health

The risk of adverse health consequences among women exposed to
sexual violence includes reproductive morbidities. Assaulted women
are more likely than non-exposed women to suffer from pelvic pain
(41, 46, 51) or pelvic dysfunction (52), undergo exploratory
laparoscopic surgery (44), have adult-onset vulvodynia, chronic vulvar
pain disorder (50), and get cervical cancer (53). It has also been
reported that a gynecologic examination may provoke anxiety in adult

women sexually abused in childhood (54).

Girls or young women exposed to sexual violence are reported to be
at increased risk of adolescent pregnancies (55, 56), repeated induced
abortions (57) or unintended pregnancies (58). An increased risk of
risky sexual behavior (34), sexually transmitted diseases (44) as well
as a suboptimal sex life (45) have further been reported by assaulted
women. Seven women with a history of sexual abuse participated in a
qualitative study in Akureyri, Iceland. They had all experienced
gynecological problems in adulthood, including severe pelvic pain,

ovarian cysts, infections, repeated miscarriages, ectopic pregnancies or
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complications following childbirth (59). Similarly, in a longitudinal
study from New Zealand, young women exposed to child sexual abuse
were at increased risk of negative reproductive outcomes such as
sexually transmitted infections, unhappy pregnancies and abortions
when aged 18-21 years, yet the elevation of risk diminished with time
from the assault (60). Studies on childbearing patterns among assaulted

women are currently lacking.

1.3.4.1 Maternal health during pregnancy

In light of the multiple reports indicating severe health outcomes
associated with sexual violence, it is reasonable to assume that exposed
women may be affected around the time of pregnancy and childbirth.
The literature addressing the association between sexual violence and
pregnancy outcomes was, until very recently, quite scarce (61), but has
grown rapidly during the last decade. The Norwegian Mother and
Child Cohort Study (MoBa) includes 110,000 pregnancies (abuse
studies include up to 80,000 pregnancies). Exposure was assessed with
a questionnaire during pregnancy, but outcomes were obtained from
the national Medical Birth Registry. The results showed that women
exposed to sexual violence were more likely than non-exposed women
to report common complaints (such as nausea, vomiting, headache,
edema, heartburn and backache) (29, 62) and to be hospitalized (63)
during pregnancy. Reasons for hospitalizations included bleeding,

threatening preterm birth, and hyperemesis.

Another large study, the Nurses’ Health Study II, included 45,000
nurses in the US with 100,000 pregnancies. Both exposure and

outcomes were obtained with retrospective self-reports. The results
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showed 30% increased risk of gestational diabetes for women exposed
to forced sex in childhood or adolescence, which remained similar
when adjusted for various covariates, including body size at age five
(64). The prevalence of diabetes in the MoBa study was also higher
among women exposed to severe sexual violence compared to non-
exposed (1.7% vs. 1.2%, p<0.001). However, no differences were
noted with respect to pre-eclampsia (30). Likewise, findings from a
small study from Germany indicate that child sexual abuse survivors
did not have pre-eclampsia, gestational hypertension or HELLP more
frequently than non-exposed women (65). Further, in their study on
women attending a sexual assault center in Copenhagen, Larsen et al.
(44) found an increased risk of maternal disorders, but the results were

not presented in more detail.

While studies on maternal diseases in pregnancy among assaulted
women are few, other trauma exposures have indeed been associated
with maternal diseases during pregnancy. An Icelandic study found an
increased risk of gestational hypertension in the year following the
economic crisis in 2008, possibly explained by high aggregate
unemployment rates (66). The same researchers had previously
reported an increased prevalence of gestational diabetes and pregnancy
induced hypertension post-crisis compared to pre-crisis (67). The risk
of these outcomes is positively associated with Body Mass Index
(weight in kilograms divided by height in meters squared, BMI) (68).
Obesity (BMI >30) has also been found to be more prevalent among
pregnant women previously exposed to severe sexual violence, 13.5%,
compared to 8.9% among non-exposed women (p<0.001) (30). The

same applies to another known risk factor for adverse birth outcomes,
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smoking (68). In the MoBa study, 22.1% of those exposed to severe
sexual violence were smokers vs. 7.0% among non-exposed women
(p<0.001) (30). Other studies have likewise reported more maternal
smoking among exposed compared to non-exposed women (69-71).
Differences in background and socioeconomic status have also been
reported among pregnant women; exposed women tend to be younger
than non-exposed women when giving birth, and are more often
unemployed and single (30). Lastly, sexual violence exposure has been
linked with perinatal depressive symptoms (72-74) and fear of

childbirth during pregnancy (75) or during labor (76).

1.3.4.2 Delivery

Women who have been raped in adolescence/adulthood (77) or
exposed to child sexual abuse (78) have, in qualitative studies, been
described as re-experiencing the assault during labor and delivery. In a
small study from Germany, Leeners et al. (31) found that 40% of 85
child sexual abuse survivors had disturbing memories of the abuse
during delivery; for some of them it was the first time they
remembered since they were children. Dissociation was experienced
by some women in their study, yet often considered positive. Longer
deliveries have been described in small studies (31, 71), whereas
neither researchers in Denmark (79) nor MoBa (30) found any
association between sexual violence and labor dystocia. The study by
Nerum et al. (71) included exposed women who sought mental support
during pregnancy, whose prior birth experience was studied
retrospectively. This method may have induced selection bias, since

women with a bad birth experience are more likely to seek mental
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support during a subsequent pregnancy. In fact, many of the existing
studies on adverse birth outcomes in relation to history of sexual
violence suffer methodological challenges (discussed in more detail

below).

MoBa findings indicate that exposed women were less likely than
those non-exposed to look forward to having their infant, and more
likely to worry about their infant’s health. Further, those exposed to
severe sexual violence (i.e. rape) were more likely than non-exposed
women to opt for cesarean section (75). Indeed, Henriksen et al. (30)
showed that mothers exposed to severe sexual violence had an
increased risk of elective cesarean sections. Crude models showed that
women exposed to moderate or severe sexual violence also had an
increased risk of emergency cesarean sections, which only remained
significant in adjusted models for women exposed to moderately
severe sexual violence. The adjusted models included various
covariates, making it hard to distinguish which of the variables had the
most effect, or what the results would be if only adjusted for variables
such as age and parity. However, Schei et al. (80) used different
variables in their adjusted models on delivery interventions in the other
large study on the topic, the Bidens study (a multi-country study
including Iceland). For instance, smoking was included in adjusted
models by Henriksen et al., while Schei et al. considered smoking as a
possible result of the exposure and did therefore not include smoking
in their adjusted models. In adjusted models, Schei et al. (80) found an
increased risk of elective cesarean sections only for primiparas
assaulted in adulthood, whereas an increased risk of emergency

cesareans was only found among primiparas assaulted in adulthood
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who also reported current suffering from the sexual violence. They
also reported an increased risk of cesarean sections without medical
indications. For operative vaginal deliveries, Schei et al. only found an
increased risk among primiparas exposed to severe sexual violence in
adulthood. On the other hand, Henriksen et al. (30) did not find an
increased risk of vaginal instrumental deliveries in the MoBa study.

Smaller studies have also revealed conflicting results. Studies from
the Netherlands (69) and Germany (31) showed non-significant
indications of more instrumental vaginal deliveries among exposed
women, whereas in Norway, Nerum et al. (71) found a greater risk of
vaginal instrumental deliveries among women raped as adults, but not
among those exposed to sexual abuse in childhood (32). Finally, in the
only register-based study I am aware of, including 2,500 women who
had sought services at a sexual violence center in Denmark, Larsen et
al. (44) found no differences between exposed and 10,000 non-exposed
women regarding complications in delivery. They hypothesized that
the awareness, screening, and specialized care of exposed women

within the obstetric field in Denmark explained their findings.

In sum, the literature on delivery complications and interventions
among sexually assaulted women has revealed inconsistent results.
Further studies are needed to establish whether women with previous
exposure to sexual violence are at an increased risk of adversities

during deliveries later in their lives.
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Table 1. Overview of some of the previous studies on delivery interventions

Popu- Vaginal Elective | Emergency | AnyCS Method Exposure Outcome
lation instrumental CsS Cs
MoBa 75,000 No differences 1 risk 1 risk Cohort Questionnaire, retrospective Register
. study self-report
Henriksen et al., 2014a
Bidens 7,000 1 risk among 1 risk No overall Multi - Questionnaire, retrospective Hospital
. primiparas among associations (1 country self-report records
Schei et al., 2014 exposed as adults | primiparas risk for cohort study
exposed as subgroups)
adults
Larsen et al., 2016 12,500 Not reported Not Not reported Not Cohort Attendance at a sexual Health registers
separately reported separately reported violence center
separately separately
Nerum et al., 200 1 risk (for adult 1 risk (for Cohort/ Retrospective, women Labor records
rape, not child adult rape, Case control asked when seeking (first birth
2010, 2012 400 sexual abuse not CSA) in a clinical consultation at a mental analyzed retro-
(CSA)) cohort health team for their second spectively)
birth
Van Der Hulst et al., 600 Non significant No Cohort Questionnaire, retrospective Maternity
2006 (NS) indications association self-report records
Leeners et al., 2016 250 NS indications No Cohort Interview/questionnaire, Maternity
association recruitment from support records

centers
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1.3.4.3 Neonatal outcomes

Relatively few studies have been conducted on the potential effects of
mother’s previous exposure to sexual violence on subsequent newborn
outcomes. One of the outcomes which has been studied is preterm
birth (PTB), i.e. birth before 37 completed weeks of gestation. PTB is
the main cause of neonatal mortality worldwide (81), yet, the
mechanisms leading to spontaneous PTB are not fully understood (82).
Nonetheless, some risk factors have been identified, including
maternal psychological stress (83, 84), exposure to stressful life events
(85, 86) or PTSD (87). Birthweight has also been studied in relation to
mother’s history of sexual violence, mainly low birth weight (LBW),
and small for gestational age (SGA). LBW is defined as weight below
2500 g, irrespective of gestational age. On the contrary, SGA is based

on growth curves, and takes gestational age and sex into account.

In a recent review article on exposure to sexual abuse in childhood
and subsequent risk of PTB, six studies were identified. Half of them
found statistically significant associations, or three to five-fold odds of
PTB, among child sexual abuse survivors compared to those non-
exposed. The remaining studies did not find any associations (88).
Further, a recent study based on the Nurses’ Health Study showed an
odds ratio of 1.2 for PTB among women who reported forced sex in
childhood or adolescence compared to those non-exposed. The main
model was adjusted for age, socioeconomic position in childhood, and
race, but the results remained unchanged when they additionally
adjusted for various covariates, including prenatal alcohol and cigarette

use, marital status at baseline, physical abuse during pregnancy, and
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BMI at the age of 18. Analyses stratified by age at the time of exposure
(<10 or 11-17 years) showed comparable results (89). In the MoBa
study, women with self-reported exposure to severe sexual violence
were at a 30% increased risk of PTB (crude odds ratio). Yet, when the
model was adjusted for age, parity, education, smoking, BMI and
mental distress, the results were not statistically significant (OR 1.15,
95% CI 0.97-1.37) (90). As reviewed in previous sections, some of
these factors could be associated with the sexual violence and have
acted as mediators. As a result, other researchers have chosen not to
adjust for covariates such as smoking (80). Similarly, a Canadian study
found a twofold risk of PTB in women exposed to physical or sexual
violence within the two years preceding birth, a risk which was not
statistically significant in adjusted models (91). However, women’s
exposure to domestic (physical) violence, shortly before or during
pregnancy, has been associated with increased risk of PTB in a meta-
analysis of 14 studies, both in adjusted and unadjusted analyses (92).

As with PTB, findings from the MoBa study showed that the risk
increase for LBW and SGA was only significant in crude models, but
not when adjusted (90). The same applied to SGA in the study by
Urquia et al. (91). Conversely, Shah and Shah (92) did not find an
increased risk of SGA in their meta-analysis, whereas women exposed
to recent domestic violence were at an increased risk of LBW, both in

unadjusted and adjusted models.

Lastly, infants born to women exposed to sexual violence have been
reported to be more frequently transferred to the neonatal intensive

care unit (32).
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To conclude, newborns of exposed mothers may be at increased risk
of adversities. A review of the existing literature shows clearly that
large, well designed studies are needed to advance current knowledge
on the association between women’s exposure to sexual violence and

potential subsequent adverse neonatal outcomes.

1.3.5 Potential pathways towards adverse birth outcomes after previous
exposure to sexual violence

Various mechanisms by which sexual violence may have negative
consequences have been hypothesized, including biological, behavioral
and emotional. These are described in a thorough review by Walsh, et
al. (34) and in a report from WHO (9). Potential pathways include
changes in the structure and function of the brain, dysregulation of the
hypothalamic-pituitary-adrenal axis (HPA-axis), substance use and
other mental morbidities after sexual assaults. However, further studies
are needed to better understand and intervene in these complex
pathways (34), including longitudinal studies, use of biomarkers and
better confounding adjustments (9). In their recent study on PTB, Selk
et al. (89) found increased odds for women exposed to severe sexual
violence, but not those exposed to less severe abuse. Further, their
results were adjusted for prenatal alcohol consumption, a previously
hypothesized mechanism (93).

1.3.6 Methodological aspects of previous studies

As discussed in the previous sections, the relatively scarce literature
reveals inconsistent findings, possibly reflecting the diverse
methodological challenges of many studies, including use of different
statistical analyses. To the best of my knowledge, there are no previous
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studies on this topic with medically registered information on both the
exposure and the outcome, except for the study by Larsen et al. (44).
However, that study presented their findings on obstetric outcomes in
no more detail than “complications of labor and delivery”. Most
researchers have obtained information on the exposure with
retrospective self-reports (30, 62, 63, 69, 76, 80, 89, 90, 94, 95), and
some studies have had low response rates (30, 63, 90, 94, 95). Others
have recruited exposed women from support services, which may
induce a selection bias and limit the generalizability of the findings
(32, 71).

Using prospectively collected information on assaulted women
entering the Rape Trauma Service in Reykjavik, Iceland, and record
linkage to subsequent pregnancy and birth outcomes in the population-
based Medical Birth Registry represents a unique opportunity for a
vigorous study, complementing some of these methodological
shortcomings of previous studies.

Sexual Maternal Delivery/ postpartum

violence complications complications

~N 1 S~

Smoking
BMI
Other risky
behaviors

Figure 1. Potential pathways between the exposure and the outcomes
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2 Aims

With this background, the overarching aim of this thesis was to explore

possible associations between women’s exposure to sexual violence in

adolescence or adulthood and adverse pregnancy and birth outcomes

later in their lives, using medically registered data on both exposure

and outcomes.

The research consisted of three parts, presented in three separate

scientific papers. The specific aims of each paper were as follows:

Risk factors and health during pregnancy among women
previously exposed to sexual violence. The main aim of this
study was to investigate the association between women’s
exposure to sexual violence and maternal health and lifestyle
during subsequent pregnancies, e.g. maternal smoking, illicit
drug use, obesity, and diseases during pregnancy. We also
aimed to study whether the severity of the violence, age at the
time of exposure to sexual violence, or time from exposure to
delivery affected these associations.

Obstetric outcomes of mothers previously exposed to sexual
violence. Our aims were to investigate the associations between
women’s history of sexual violence (in adolescence or
adulthood) and adverse obstetric outcomes. We also aimed to
analyze whether the associations were affected by age at the
time of exposure to sexual violence and the time elapsed
between the assault and delivery.
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Neonatal outcomes in infants of women with past exposure
to sexual violence: A follow-up study. We aimed to
investigate the potential associations between mother’s
experienced sexual violence in adolescence or adulthood and
risks of neonatal adversities. We furthermore aimed to identify
whether risk profiles were different for those assaulted as
teenagers than those assaulted in adulthood, and also whether
time between exposure and delivery affected the risk estimates.



3 Materials and methods

The three studies on pregnancy, delivery, and neonatal outcomes
(studies I, 11 and I11, respectively) used similar methods. In studies Il
and 111, the material was extended to include a larger number of non-
exposed women and years of follow-up. Yet, all studies use
prospectively collected data from the Rape Trauma Service in
Reykjvik and the nationwide Icelandic Medical Birth Registry. The
data sources are described in the following section.

3.1 Setting

Iceland is a country in the North Atlantic Ocean, and one of the Nordic
countries along with Sweden, Norway, Denmark, and Finland. In
2013, Iceland had a population of approximately 320,000 inhabitants,
with nearly 2/3 living in the capital, Reykjavik, or its surrounding
cities (96). The annual number of births ranged from 4,000 to 4,900 in
the years 2001 — 2010 (97). Life expectancy in Iceland is high (98),
maternal mortality extremely low (99), and the neonatal mortality rates
are among the lowest worldwide (100). At birth or immigration,
inhabitants are assigned a unique national personal identification
number (ID-number). Every contact with the public health care system
is registered, along with underlying diagnoses, with his/her ID number,
making record linkage between various data sources possible. The
national healthcare system, which is largely financed by taxes, will not
be described in detail here. However, the part of the healthcare system
relevant for this study, maternal and obstetric healthcare, is fully paid

for by the state treasury and free of charge for the mother to be. For
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normal pregnancies, the suggested number of visits to midwives in
primary healthcare is 10 for primiparas and 7 for multiparas, starting
preferably around week 10 of gestation. Fetal ultrasound scans are

performed around week 20 (101).

3.2 Data sources

3.2.1 The Rape Trauma Service

The Women's Movement, a political party, laid the ground for
improved services for sexually assaulted individuals, and one
important milestone in this development was the establishment of a
Rape Trauma Service (RTS) in the early 1990’s (102). The RTS is
located in Reykjavik, at the Emergency Department of Landspitali —
the National University Hospital of Iceland. Landspitali is the only
tertiary referral hospital in the country. Approximately 2/3 of the
population live in Reykjavik or its surrounding municipalities. Adding
those who live within a 2-hour drive from Reykjavik, the proportion of
Icelandic inhabitants who could rather easily seek services in
Reykjavik increases substantially. The services at the RTS are free of
charge and include an interview and assessment by a nurse, and a
gynecological and forensic examination. Legal services, follow-up
meetings, and since 2006 up to ten appointments with an expert
psychologist are also offered. The services are available without

referral at all hours for sexually assaulted adolescents or adults.

Information on the assault is registered in “RTS records”, medical
records which are on paper and stored separately from other medical
records of the hospital. Using a checklist based on available

information from the RTS records and following procedures used in a

22



Materials and methods

previous study (103), all records from 1993 through 2010 have been
coded and registered in an electronic database. Registered information
includes date of attendance and assault, age, relation to perpetrator/s,
site of assault, and severity categorized according to the NorVold
classification (6). The vast majority of the records from 1993 through
2007 were coded by two raters, myself and another graduate student.
In addition, an RTS managing nurse coded some records and other
RTS staff members handled the coding of a few records to protect
sensitive information on victims known by the main raters. Records
from 2008-2010 were coded by another graduate student and the RTS
managing nurse. To test inter-rater reliability, five percent of the
records from 1998-2007 were randomly selected and re-coded. The
kappa coefficient for individual items varied from 0.77 to 0.94. The
error rate for data entry was < 0.15%. In addition, ID number, victim’s
age, and dates of assaults for those who attended in 2011 were

registered for studies Il and I11.

The database is without ID numbers, but a key linking attendance
numbers and ID numbers is kept separately for research purposes. To
provide a better idea of the attendees, our previous work (excluding
males) showed that from 1% January 1998 through 31* December 2007
a total of 1048 females attended the RTS (n=1153 attendances). The
mean age was 24.2 years and most reported a recent exposure to
penetrative sexual violence. Most perpetrators were strangers or
peripherally known (41.3%), although 37.0% were friends,
acquaintances or coworkers. A few were assaulted by family members
(2.8%) or partners (4.0%) (15).
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3.2.2 The Icelandic Medical Birth Registry

The Directorate of Health is a government agency, operated under the
authority of the Ministry of Welfare. Its responsibilities, according to
law, include the collection and processing of data on health, and the
promotion of research (104). One of the registers held by the agency is
the Icelandic Medical Birth Registry (IMBR), which is electronic and
includes information on every birth in the country from gestational
week 22. The IMBR includes various information on each pregnancy.
These include place and time of birth, birth weight, length, head
circumference, gestational age in weeks and days (according to
ultrasound and/or first day of last menstrual cycle), mother’s age,
cohabiting status (living with partner or not), occupation of both
parents (in text form), residence (postal code), and place of birth. For
all diagnoses of mothers and infants, International Classification of
Diseases (ICD) codes are registered, all updated according to the tenth
version (ICD-10). NOMESCO (Nordic Medico-Statistical Committee)
Classification of Surgical Procedures (NCSP) codes are also used.

Landspitali, the largest obstetric unit in the country (>70% of all
births (105)) is the operational holder of the register. Data is sent from
healthcare professionals at each place of birth to Landspitali, where it
is verified by a specialized secretary. No formal validation of the
IMBR has been conducted. However, in a recent study on hypertensive
disorders, sensitivity analysis showed that women who had these
diagnoses indeed had markedly higher blood pressure measurements in
antenatal check-ups, as registered in maternity records, compared with
women without such diagnoses (106).
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3.2.3 Maternity records

At entry to antenatal care, each woman gets a maternity record in paper
format, which is filled out by her midwife (and/or other healthcare
professionals) during all visits. The record is kept by the woman
during pregnancy and brought to every antenatal visit and the
birthplace, where it is stored after delivery. Information listed in
maternity records is therefore registered by healthcare professionals for
both a) antenatal checkups, including regular measures of weight and
blood pressure, and b) during and after delivery. Some of this
information is sent to the IMBR after delivery. Other information, such
as smoking, use of illicit drugs, height and weight, is not transferred
from maternity records to the IMBR. These variables were therefore

only available in paper format.

3.2.4 Approvals

Study | was approved by The National Bioethics Committee
(VSNDb2010050009/03.7) and The Data Protection Authority
(2010060504AT/-). Approvals were also obtained from The
Directorate of Health, and from Landspitali and all other birthplaces

where maternity records were read.

Separate approvals were obtained for studies Il and Ill. The
National Bioethics Committee (VSNb2010050009/03.7) and The Data
Protection Authority (2013040591HGK/--), approved of the study, in
addition to acceptance from Landspitali and The Directorate of Health.
Approvals are shown in the appendix.
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3.3 Design and methods

All data, both at attendance due to the sexual assault as well as for
pregnancy and birth, was systematically recorded independently of the
present study by attending healthcare professionals. A key aspect of
the research design in these studies was record linkages of these
independent data sources, using personal identification numbers (ID
numbers). A data administrator at the Technology center at Landspitali
was in charge of all record linkages for the three studies. By linking 1D
numbers of women who attended the RTS, their subsequent births
could be identified in the IMBR, which also made data collection from
maternity records possible. After record linkage, | received a dataset
with encrypted study IDs. Thus, no women were contacted for the
study, and data were analyzed anonymously. This procedure was
approved by the National Bioethics Committee and the National Data
Protection Authority.
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Figure 2. The record linkage
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3.3.1 Study | — setting and population

The exposed group was identified by linking ID numbers of all 1,421
women who had attended the RTS from 1993 through 2008 with the
IMBR. By the end of follow-up in April 2011, 594 women were
identified in the IMBR, for a total of 925 subsequent births (exposed

cohort). For comparison, we randomly selected women who had not

attended the RTS (with a ratio 2 for every exposed woman) as the non-

exposed cohort. Two criteria for selection were used:

1) Time: The women had to have delivered in the same month of the

same year as the exposed women.

2) Birthplace: The random selection of non-exposed women was

27



Agnes Gisladottir

stratified by birthplace (corresponding to birthplaces of exposed
women). For deliveries occurring at Landspitali, the matching was
restricted to deliveries at Landspitali, and deliveries from other

birthplaces were matched with deliveries outside of Landspitali.

When randomly selecting women for the non-exposed cohort, some
mothers were randomly selected more than once, resulting in a cohort
of n=1,771 (instead of 1,850 with 2:1 ratio). Afterwards, the study
population was restricted to Icelandic women, due to differences in
the proportion of women with foreign citizenship between the exposed
and the non-exposed cohorts. The final study population included
2,556 pregnancies; 915 pregnancies of 586 exposed mothers and
1,641 of non-exposed mothers. The vast majority of these women

delivered in the year 2000 or later (median year 2006).

3.3.1.1 Study | — data from the Rape Trauma Service

Although a variety of information was available (described above), the
main variables for the purpose of this study were age at assault, timing
(calendar time) of assault and severity of the violence, as categorized
by NorVold (6). We stratified some analyses according to age at the
time of exposure and time that had elapsed from exposure to delivery.
For women who had attended the RTS more than once (due to repeated
assaults), age categorization refers to age at first attendance. However,
date of the most recent assault was used when calculating the number
of months between the date of assault, as reported by the woman at the
time of RTS registration, and the date of delivery. When the date of

assault was not registered, the date of attendance was used.
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3.3.1.2 Study I - data from maternity records

The principal aim of the first study was to understand whether history
of sexual assault was associated with adverse maternal health
indicators during pregnancy. We therefore compared the prevalence of
selected risk factors during pregnancy between the exposed and non-
exposed cohorts. However, risk factors such as smoking, illicit drug
use, and body mass index are not registered in the IMBR. Thus, this
information was manually collected from maternity records. | received
a list of ID numbers and date of delivery for women in both the
exposed and non-exposed cohorts from the Landspitali database
administrator. Blinded with respect to the exposure status of each
woman, | travelled around the country and collected this data (with the
assistance of a trained research assistant in Reykjavik, who also
collected data from maternity records of women personally known to
me). Except for one large birthplace that denied access to these data,
maternity records from five of the largest birthplaces were studied
(n=2,773).

Height and weight are measured and registered by midwives in
antenatal care. We used height and weight measured at the first visit to
calculate BMI, and adjusted for pregnancy length at the first weight
measurement. By subtracting the first weight measurement from the
last, we calculated pregnancy weight gain. We followed the Institute of
Medicine’s (IOM) recommendations for US women (107) when
assessing maternal weight gain, which have previously been used in
Iceland (108). Adequate weight gain is considered 12.5-18 kg for
underweight (BMI <18.50), 11.5-16 kg for normal weight (BMI 18.50-
24.99), 7-11.5 kg for overweight (BMI 25.00-29.99), and 5-9 kg for
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obese women (BMI >30.00) (according to pre-pregnancy BMI). The
weight gain analyses were restricted to singleton pregnancies where
weight measurement had been conducted before day 140 of the
pregnancy (mean gestational age at first and last measurements was

90.4 and 269.9 days, respectively).

At the first antenatal visit, midwives register smoking status,
according to the women's self-reports. Their answers are in text form.
We categorized smoking as: Nonsmokers (never smokers or smokers
who quit before or soon after onset of pregnancy), and smokers (a) <10
cigarettes per day, b) >10 cigarettes per day, and c) undefined
frequency). lllicit drug use is also registered in maternity records,

mostly based on self-reports but, for some women, drug tests.

3.3.1.3 Study I - variables obtained from the IMBR

Age, cohabitation, occupation, residence (postal code), parity and
number of prenatal visits are registered in the IMBR. Occupation is a
text variable, for both parents. We received information on occupation
in text form and categorized it as: a) employed, b) unemployed,
fulltime at home or on disability pension, and c) student. Those who
were listed as both employed and a student or at home were considered
employed. Those registered as both a student and on disability pension

were categorized as students.

For antenatal diagnosis, gestational diabetes was defined as ICD-10
codes 024.4 or 24.9, gestational hypertension as O13, and pre-
eclampsia as O11, 14, or 15.
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3.3.1.4 Study | — statistical analysis

We studied the prevalence of maternal risk factors between the
exposed and non-exposed cohorts, using Poisson log-linear models
with robust error variance. The results are presented as relative risks
(RR) with 95% confidence intervals (Cl), calculated as the ratio of the
proportion of exposed vs. non-exposed women with index outcome or

characteristic in each line. We analyzed separately:
a) All exposed women's pregnancies.

b) Restricted the exposed cohort to each exposed woman's first
subsequent pregnancy after the exposure (3/4 were primiparas).
We adjusted our multivariable models for age, parity and year of
delivery. When analyzing weight related outcomes, we also adjusted
for length of gestation at the time of weight measurement. Also, we
conducted separate analyses on primiparous women. Lastly, we
conducted analyses on maternal smoking and illicit drug use and
restricted the exposed population to women who were exposed to
penetrative sexual violence. We also stratified the analyses by the
woman’s age when she attended the RTS and time from assault to
delivery, before the age of 20 or older. This cut-off in age was chosen
since it reflects the general age at which most Icelandic students
complete a four-year elective upper secondary education. Time was
divided into three categories. These analyses were restricted to first

subsequent pregnancy after exposure.

We used IBM SPSS Statistics versions 20.0 (109) and 22.0 (110) to
analyze the data.
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3.3.2 Studies 11 and 111 — setting and population

As in Study I, a data administrator at Landspitali conducted the record
linkage between data sources. With longer follow-up at both the RTS
and the IMBR, the exposed cohort now included 666 women with
Icelandic citizenship. They had attended the RTS from 1993 through
2011 and had at some point later in time had a singleton pregnancy,
through December 31, 2012. The total number of deliveries of these
women was 1,068. For every pregnancy and birth of an exposed
woman, we randomly selected 10 non-exposed women who had not
attended the RTS through 2011. Unlike study I, the non-exposed
cohort was matched by age at birth, parity and period of the year, but
not by birthplace:

e Maternal age. For exposed women aged 20-39 years, women at
the exact same age were selected. For exposed women aged a)
<19 years or b) >40 years, the matched non-exposed women

were in the same age group.

e Parity. Primiparas were matched with primiparas and

multiparas with multiparas.

e Calendar season of delivery. Matching was done by season of
delivery, within the same year. Each calendar year was divided
into three groups, January-April, May-August, or September-
December.

The data administrator used a computerized program to randomly
select women for the non-exposed comparison cohort; we aimed to
select 10 births by Icelandic mothers for each exposed mother’s birth.

However, in some cases fewer than 10 women fulfilled the matching
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criteria, and the same non-exposed birth was only used once.

The final study population included 9,126 deliveries of non-exposed
women and 1,068 of exposed women in Study Il. However, in Study
I11, we restricted the group to live-born singleton infants, resulting in a
study population of 9,104 infants of non-exposed mothers and 1,067
infants of exposed mothers.

3.3.2.1 Studies Il and Il - data from the RTS
The only variables we used in studies Il and Il as exposure

characteristics were age and date of attendance.

3.3.2.2 Studies Il and 111 - data from the IMBR and Maternal Records
The available background information differed somewhat from study I,
due to an altered approval from the Data Protection Authority. In these
studies, we did not receive postal code information for the women.
Occupation was further pre-categorized by the data administrator at
Landspitali before we received the dataset. Students or not working
(unemployed, on disability benefit or a fulltime homemaker) were
categorized accordingly; all remaining mothers were considered
employed. Those with missing information would therefore have been
considered employed. The proportion of missing information was
small (as shown in Table 1, Study I).

3.3.22.1  Delivery outcomes — study II

The following ICD-10 codes were used to define these outcomes:
Labor dystocia (primary (062.0), secondary (062.1) and unspecified
(062.2) dystocia, prolonged first (063.0) and second (063.1) latent

phase, or unspecified prolonged labor (063.9)), maternal distress
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during labor and delivery (O75.0), antepartum bleeding (04446,
including placental abruption 0O45), elective caesarean section
(082.0), and emergency caesarean section (082.1).

The following NCSP codes were used to define obstetric
interventions: Induced labor (MAXCO00, 02, 09), instrumental vaginal
delivery (either forceps or vacuum extraction) (MASEQO, 03, 96;
MASF00, 10, 96, MASGO03, 13, or ICD-10 081.0, 081.1, 081.2,
081.3, 081.4, 081.5), and emergency instrumental delivery (defined
as either vaginal instrumental delivery or emergency cesarean

delivery).

3.3.2.2.2  Neonatal outcomes — study 111

Ultrasound is routinely conducted around week 20 of gestation (101),
and this assessment was used to estimate gestational age. When not
available, last menstrual period was used (n=11). Preterm birth was
defined as birth before 37 completed weeks of gestation (<259 days)
and births between 32 and 36 weeks (224 and 258 days) were
considered moderately PTBs. Elective cesarean sections (ICD-10 code
082.0) and induced labor (NCSP codes MAXCQ00, 02 or 09) were
considered medically indicated births. Those who were not assigned
these codes were considered to have spontaneous births. The
calculation of SGA relied on the Swedish reference curve for normal
fetal growth (111). We used the formula to calculate the fetal growth
rate index and identified separately a cut-off value of fetal growth rate
index below the 10™ percentile for our non-exposed cohort. This cut-
off value was used to define SGA in our study population.

“Observation of infant” is a variable registered in the IMBR, where
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Transferral to the Neonatal Intensive Care Unit is one option. Other
outcomes include epidural analgesia (NCSP code ZXX30). The
following ICD-10 codes were used to examine neonatal health
outcomes: Singleton, born in hospital (a primary diagnosis, healthy
infants with no other diagnosis) (Z38.0), pneumonia or respiratory
distress (J15, J18, P23, P36, P22, P25), neonatal jaundice (P59.0,
P59.9), cephalhaematoma due to birth injury (P12.0), and other
neonatal hypoglycemia (P70.4).

3.3.2.3 Studies Il and 111 — statistical analysis

Differences in background characteristics between the groups are
shown in Table 1 in each study. In Study Ill, a chi-square significance
test for categorical variables, at a significance level of a=0.05, was
used. For other tables, we used Poisson log-linear models to assess
differences in the prevalence of obstetric outcomes between exposed
and non-exposed groups. Since the non-exposed cohort was selected
by matching, the crude models were inherently adjusted for age, parity,
season and year of delivery. We also presented adjusted models, where
we additionally adjusted for concurrent socioeconomic status
(occupation and cohabiting status at the time of delivery).

Further, we examined the effects of age at exposure and time

between assault and delivery in stratified analyses:

A) Mother’s age at attendance to the RTS, teenagers (12-19
years of age, median 17 years), or adults (>20 years,
median 23 years). This cut-off in age was chosen since it
reflects the general age at which most Icelandic students
complete a four-year elective upper secondary education.
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B) Time, calculated as number of completed months between
day of assault and day of delivery. Time was dichotomized
into <5 or >5 years, and this stratification reflects the
median time from assault to delivery (5.1 years).

For women who attended the RTS more than once, age was
according to first visit, whereas time was calculated from the
most recent attendance. Time stratified analyses were adjusted
for maternal age, parity (primiparous or multiparous), and year
of delivery.

3.3.2.3.1 Additional analyses in Study 11

The IMBR does not include electronic information about smoking and
BMI. Utilizing data from Study I (n = 792 exposed and n = 1,416 non-
exposed women), we had the possibility to estimate the role of these
factors on delivery outcomes. Study | consists of a sub-sample of
exposed women from Study Il, but the non-exposed women differed
between the two studies, since they are both fewer and were selected
with different matching criteria. We showed two models, with and
without adjustments. The first model was adjusted for age, parity, year
and month of delivery (the matching variables from Study II). The
second model was aimed at analyzing the effects of maternal smoking

and BMI and was therefore adjusted for these factors.

3.3.2.3.2 Other statistical analyses in Study 111

In Table 2, linear regression models were used to compare the means
for continuous outcomes. Additional models were presented, adjusting

for gestational age and concurrent socioeconomic status.
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Table 2. Methodological differences between the three studies

Method characteristics

Data sources

Study | Exposed vs. Matching Population | RTS IMBR | Maternity
non-exposed records
| =1:2 Month and year All 1993- To April Yes
of delivery, pregnancies | 2008 2011
Reykjavik/
other
11 ~1:10 Age, parity, Singleton | 1993- Through For sub-
season and year | deliveries 2011 | December analysis
of delivery 31, 2012
11 ~1:10 Age, parity, Liveborn | 1993- | Through Not used
season and year | singletons | 2011 | December
of delivery 31, 2012
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4 Results

4.1 Results from Study | - pregnancy

4.1.1 Women’s background

During their first subsequent pregnancy after the exposure, exposed
women were younger than the non-exposed (mean age 24.4 years Vs.
29.3 years, median age 23.0 and 29.0 years, respectively). Further, they
were more likely to be unemployed, on disability pension or fulltime at
home (7.8% vs. 4.3%; aRR 2.42, 95% CI 1.49-3.94) and not
cohabiting (45.6% vs. 14.2%; aRR 2.15, 95% CI 1.75-2.65), when
compared to non-exposed women (Table 1, paper 1). Similar
differences were seen when comparing these background
characteristics between all subsequent pregnancies of exposed women

(mean age 25.3 years, median 25.0) and the non-exposed cohort.

4.1.2 Behavioral risk factors

Compared with non-exposed women, exposed women were more often
smokers during their first subsequent pregnancy (45.4% vs. 13.5%;
aRR 2.68, 95% CI 2.25-3.20) (Table 2, paper 1). When analyzing the
risk of smoking 10 or more cigarettes per day at some point during
pregnancy, the overall risk, adjusted for age, parity and year of
delivery, was 3.55 (95% CI 2.46-5.12). When stratified by age, the
relative risk for those who were assaulted as teenagers was 2.17 (95%
Cl 1.33-3.54) but 4.04 (95% CI 2.81-5.83) for women assaulted as
adults (Table 3, paper ). The exposed women further had an increased

risk of having a registered use of illicit drugs at least once during
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pregnancy (3.4% vs. 0.4%; aRR 6.27, 95% CI 2.13- 18.43) (Table 2,
paper I). The risk of using illicit drugs seemed to diminish with longer
duration from assault to delivery (Table 3, paper 1). Associations
between exposure and increased risks of obesity and weight gain
below the recommendations were marginally significant (Table 3,
paper 1). Additional analyses showed that exposed primiparas were
more likely than non-exposed primiparas to be obese (15.5% vs.
12.3%; aRR 1.56, 95% CIl 1.15-2.12). Furthermore, adjusting for
women’s occupational status had minimal or no influence on these

associations.

4.1.3 Maternal health

The overall risk of adverse maternal health outcomes (pregnancy
induced hypertension, pre-eclampsia, and gestational diabetes), was
not statistically significantly different between exposed and non-
exposed women (Table 2, paper I). However, analyses stratified on age
categories of assault showed that women who were assaulted as adults
were at elevated risk of gestational diabetes (RR 1.99, 95% CI 1.01-
3.95). Similarly, delivering within three years of being assaulted was
also associated with gestational diabetes (RR 2.60, 95% CI 1.14-5.90).
After adjusting for BMI, the risk estimates were not statistically
significant (RR 1.23, 95% CI 0.65-2.30 and RR 1.88, 95% CI 0.65-
5.40, respectively). Due to differences in study size and methods
between study | vs. studies Il and I, we here present additional
analyses on the association between assault and maternal diseases
during pregnancy in the larger dataset (Table 2). The results revealed
that exposed women had reduced risk of being diagnosed with pre-
eclampsia but a 55% increased risk of gestational diabetes (RR 1.55,
95% ClI 1.04-2.31), unadjusted for BMI.
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Table 3. Comparison of maternal health diagnosis between the two datasets.

Study | Study 111
Non - Non -
exposed Exposed exposed Exposed
RR RR
[0) 0, 0, (o)
n (%) n (%) (95% CI)? n (%) n (%) (95% CI°
Diagnosis 1641 915 9104 1067
Gestational 46 29 1.18 225 36 1.37
hypertension (2.8) (3.2) (0.73 -1.90) (2.5) (3.4) (0.96 — 1.95)
Pre- 62 27 0.70 329 26 0. 67
eclampsia (3.8) (3.0 (0.44-1.11) (3.6) (2.4) (0.45-1.00)
Gestational 39 25 1.37 204 37 1.55
diabetes (2.4) (2.7) (0.76 — 2.48) (2.2) (3.5) (1.04 -2.31)

®Adjusted for age, parity and year of delivery. Data matched by month of delivery
and Reykjavik vs. non-Reykjavik delivery

® Data matched by age, parity, and season of delivery within the same year

4.2 Results from Study Il — delivery

4.2.1 Background

Fewer exposed women than non-exposed were employed (54.4% vs.
67.6%) and cohabiting (59.1% vs. 77.3%), but a higher proportion
delivered in Landspitali, the tertiary specialized hospital (77.5% vs.
67.1%).

4.2.2 Labor characteristics
Compared to non-exposed women, exposed women had an increased

risk of prolonged first stage of labor (RR 1.40, 95% CI 1.03-1.88),
being diagnosed with maternal distress during labor and delivery (RR
1.68, 95% CI 1.01-2.79), and antepartum bleeding (RR 1.95, 95% ClI
1.23- 3.07) (Table II, paper Il). These outcomes were further studied
by stratification of age when attending the RTS. With the exception of
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antepartum bleeding, these risk elevations among exposed women
seemed largely limited to women assaulted before the age of 20 (Table
I11, paper 11). Analyses of our sub-sample showed that the relative risks
were similar with or without adjustments for smoking and BMI (Table

I1, paper II).

4.2.3 Delivery interventions

Compared to non-exposed women, exposed women had an increased
risk of an emergency instrumental delivery (RR 1.16, 95% CI 1.00-
1.34) (Table 1V, paper II). As with labor characteristics, stratification
by age at assault showed that the increased risk was mainly among
those who attended the RTS <20 years of age; for emergency
instrumental delivery (RR 1.21, 95% CI 1.02-1.44) and instrumental
vaginal delivery (RR 1.29, 95% CIl 1.00-1.66). Conversely, the
younger age group had a decreased risk of having an elective cesarean
section (RR 0.56, 95% CI 0.34-0.93), whereas no differences were
found when comparing those assaulted in adulthood to the non-
exposed women (Table V, paper I1). Again, the relative risks were
similar in the main model and when additionally adjusting for smoking
and BMI in our sub-sample (Table IV, paper II).

4.3 Results from Study 111 — neonatal outcomes

4.3.1 Background and infant characteristics

The matching variables, age, parity and season of delivery, were
comparable between the exposed and non-exposed cohorts (p>0.9), nor
was infant’s sex different between the groups. Compared to non-
exposed mothers, exposed mothers were more often not working
(24.3% vs. 10.3%, p<0.01) and not cohabiting with a partner (39.3%
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vs. 21.2%, p<0.01). The exposed mothers delivered more often at
Landspitali (77.5% vs. 67.0%, p<0.01) and a higher proportion had an
epidural administered during labor (30.2% vs. 26.5%, p<0.01). Mode
of delivery did not differ between the groups when categorized as non-
instrumental (vaginal) delivery and instrumental (vaginal or cesarean)
delivery (p=0.27). The proportion of mothers who had an antenatal
diagnosis differed between the groups; gestational diabetes was
diagnosed more frequently among exposed mothers (3.5% vs. 2.2%,
p=0.01), whereas pre-eclampsia was diagnosed less frequently (2.4%
vs. 3.6%, p<0.05) (please also refer to our additional analyses in Table
2 above). The results for gestational hypertension were not statistically
significant (3.4% of exposed vs. 2.5% of non-exposed mothers,
p=0.08)

4.3.2 Gestational length

Infants of exposed mothers were born on average one day earlier than
neonates in the non-exposed cohort (279.7 days vs. 278.7 days,
p<0.01). When adjusted for mother’s concurrent socioeconomic status,
the results were not statistically significant (p=0.08) (Table II, paper

).

Analysis of gestational length in categories showed that infants of
the exposed mothers were less often born at term (37 to 42 weeks)
(88.8% vs. 91.5%) and had increased risk of being born preterm (RR
1.49, 95% CI 1.13-1.97) compared to infants of non-exposed mothers.
These were mainly moderately PTBs (RR 1.64, 95% CI 1.24-2.19).
Again, adjusting for mother’s concurrent occupation and cohabiting
status lowered the risk estimates of PTB (Table 111, paper 11), but the
findings remained statistically significant for moderately PTB (RR
1.42, 95% CI 1.06-1.91). Furthermore, stratified analyses showed that
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the risk elevation was mainly apparent among infants of mothers who
were assaulted before the age of 20 (RR 1.61, 95% CI 1.14-2.26)
rather than later (RR 1.32, 95% CI 0.86-2.03), compared to non-
exposed women (Table 1V, paper I11).

4.3.3 Infant size

Compared to the non-exposed cohort, infants in the exposed cohort
were on average lighter (3573.6 g vs. 3675.6 ), shorter (50.9 cm vs.
51.5 cm), and had a smaller head circumference (35.4 cm vs. 35.7 cm)
(p<0.01 for all outcomes, both crude and when adjusted for a)
gestational age and b) mother’s concurrent socioeconomic status)
(Table II, paper 111)). Furthermore, they were at a marginally increased
risk of being small for their gestational age (RR 1.18, 95% CI 0.98-
1.42).

4.3.4 Health and viability

Compared with infants of women in the non-exposed cohort, infants of
exposed mothers had a marginally significantly greater risk of having
an Apgar score <7 at 5 minutes after delivery (RR 1.36, 95% CI 0.96-
1.94), which is an indication of a neonate more likely to need
resuscitation. They were also at an increased risk of being transferred
to the Neonatal Intensive Care Unit (RR 1.35, 95% CI 1.05-1.73). The
risk estimates were similar when adjusted for mother’s concurrent
socioeconomic status (Table 11, paper I1). Stratified analyses revealed
that the risk was largest among infants of those who attended the RTS
before the age of 20 and delivered not later than five years later,

compared to infants of non-exposed women.
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As to neonatal diagnoses, neonates in the exposed cohort were at an
increased risk of hypoglycaemia (RR 2.16, 95% CI 1.33-3.50) and
marginal risk of neonatal jaundice (RR 1.31, 95% CI 0.98-1.76).
Additionally, they were less likely to receive the diagnosis “Singleton,
born in hospital” (RR 0.91, 95% CI 0.87-0.95), which is an indication
of a healthy neonate (Table V, paper 1l1).
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5 Discussion

5.1 Summary of main findings

The majority of mothers previously exposed to sexual violence had
uncomplicated birth and neonatal outcomes. However, our data point
to increased risks of some adversities at the time of pregnancy and
delivery, when comparing exposed mothers to non-exposed mothers.
Most of the risk increase was moderate. Figure 3 sums up findings

from all three papers.

Compared to non-exposed women, exposed women:

Study 1

Figure 3. Summary of main findings

* Were younger

* More often not
working

* Were at greater risk
of smoking

* Had higher BMI
(primiparas)

Study II

* Were more often
diagnosed with
,,maternal distress
during labor and
delivery*

* Had an increased
risk of prolonged
first stage of labor

» Had a slightly
increased risk of
emergency
instrumental
deliveries

5.2 Strength and limitations

5.2.1 Methodological approach

Study 111

* Were at increased
risk of giving birth
preterm

» Had smaller infants

* Had an increased
risk of having their
offspring
transferred to the
Neonatal Intensive
Care Unit

The studies were population based, with a complete follow-up of
pregnancies, birth, and neonatal outcomes for women who had sought
medical services after being exposed to sexual violence. Information

on both the exposure and the outcomes was systematically registered
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by healthcare professionals at the time of contact with healthcare
services, independently of the study. In contrast to most previous
studies, our study is free from recall bias since women were not asked
about their exposure history. With the exception of a recent study by
Larsen et al. (44), 1 am unaware of studies that have utilized an
approach similar to ours. Since Larsen et al. only reported “maternal
disorders related to pregnancy” and “complications of labor and
delivery” in categories, | am unaware of studies that have utilized
similar data and published detailed findings on obstetric outcomes
within this field. However, some methodological aspects of our
approach should be discussed:

The complete follow-up of all pregnancies (beyond 22 weeks of
gestation) and births among assaulted women seeking services at the
RTS reduced problems related to selection. Selection bias refers to the
participation in a study, whether individuals can choose to participate
or not, and that the choice of participants can also be made by the
investigators (112). In the MoBa study for example, the participation
rate was around 40% and the investigators have reported an under-
representation of young mothers, single mothers, and mothers who
smoke, indicating that the participants’ lifestyles may have been
healthier than the non-participants’ (113). Consequently, results on, for
example, the prevalence of sexual violence and smoking may be
underestimated. However, MoBa researchers concluded that estimates
of associations between exposure and outcome would not be affected

by self-selection of the participants (113).
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However, even though we did not select our participants, we cannot
rule out that some sort of selection was associated with seeking
services from the RTS, and those women differed from exposed
women in the population who did not seek such services. Located at
the emergency department, the RTS may serve cases of the most
violent incidents of sexual violence, whereas those exposed to chronic
abuse and those assaulted by known perpetrators may be less likely to
seek services (15). Larsen et al. (44), who found an increased risk of
morbidity both before and after attendance at a center similar to the
RTS, suggested that socioeconomic status or health profile might differ
between exposed women who attend and those who do not attend the
center. We found substantial differences between exposed and non-
exposed cohorts regarding socioeconomic status (occupational status
and cohabitation status) at the time of birth (all papers). Yet, since we
only have information on socioeconomic status at the time of birth, not
at the time of attendance, we cannot tell whether socioeconomic status
changed, or did not develop as it would have done among young
women, as a consequence of the violence - or reflects status before the
assault. The services at the RTS and maternal health care/delivery units
are free of charge and accessible for all women in the population (with
the exception of restricted access due to location). However, it is
possible that women of the highest social status in the population seek
help elsewhere, for example from their private gynecologists. Also,
since all exposed women in our study population sought medical help,
they may have worked through their trauma exposure differently than
those who have been exposed but have not sought any help. It is also

possible that different choices regarding childbearing induce selection
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bias in our study. We do not have information on wether exposed
women are more, less, or equally likely as non-exposed women to
continue with pregnancy. It can by hypothesized that some women
may have chosen not to become pregnant, had an abortion, or avoided

sexual contact with men following the exposure.

5.2.1.1 The data sources and risk of bias

All three studies relied solely on one source of exposure
documentation, attendance at the RTS. Since only a minority of
women exposed to sexual violence attended the RTS, there is a risk of
information bias, misclassification. Some women with prior history of
exposure to sexual violence were in this study considered non-
exposed, since they did not attend the RTS. If there is an association
between the exposure and outcomes, this misclassification would bring
the relative risks closer to the null. It is also a limitation that we do not

have information on other trauma exposures.

Another possibility of misclassification is the outcome registration.
The IMBR has not been validated, and cannot be assumed to be 100%
accurate. However, to be of concern in these studies, misclassification
of the outcomes would have to be differential, that is, different
between the exposed and non-exposed cohorts. We cannot rule out that
for some diagnosis or outcomes; registration, or the tendency to
diagnose women with some outcomes, may be differential across
exposure status. For example, women of lower social status may be
more likely to be screened for illicit drug use than those of high social
status. It can also be hypothesized that this could occur for a diagnosis

such as “maternal distress during labor and delivery”; a diagnosis that
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may be used when a woman does not collaborate well or expresses
feelings of being exhausted. This could lead to overestimation of risks
for the exposed cohort. On the other hand, as we were blinded with
regard to exposure status when retrieving information from the
maternity records (including illicit drug use and smoking), potential
errors in data collection should have been non-differential, that is,
equal for both cohorts. Lastly, it is a limitation that risk factors such as
smoking and BMI are not registered electronically in the IMBR. These
factors may act as confounders or mediators of the association between
sexual violence and adverse birth outcomes. However, we had a
chance to estimate the influence of these factors on delivery outcomes,
and the results remained more or less unchanged. Also, these factors
are strongly associated with socioeconomic status, which when
accounted for did not change the RRs of adverse neonatal outcomes

considerably.

5.2.1.2  Selection of the non-exposed cohort

Residence may affect the risks of adverse maternal and obstetric
outcomes (114). Since both the specialized services for sexual violence
and obstetrics are in Reykjavik, it can be expected that exposed women
were more likely to deliver in Reykjavik. Since the selection of the
non-exposed cohort was matched by place of delivery in the first
study, women with complicated pregnancies (perhaps living in rural
areas but referred for special care) may have been overrepresented in
the non-exposed cohort. We therefore refrained from this matching
criterion when randomly selecting non-exposed women for the two

subsequent studies.
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5.2.1.3 Statistical power

A power calculation was conducted early in the study phase. Having
two women in the non-exposed cohort was considered to give
sufficient power when the estimated RRs were above 1.5 and the
prevalence of the outcomes was at least 10%. However, for less
frequent outcomes and lower estimated RRs, ten women would be
needed in the non-exposed cohort for sufficient statistical power. For
prevalent outcomes such as smoking or cesarean section, the statistical
power was clearly sufficient in Studies I and Il, whereas we had
limited power for outcomes such as maternal diseases during
pregnancy. When comparing the two datasets on these outcomes,
Table 3 shows some differences in statistical power with extended
ratio of included non-exposed women to the study, while the overall

pattern in results remains the same.

5.3 General discussion

5.3.1 Main findings compared with current and previous studies

The literature on the possible adverse effects of exposure to sexual
violence and subsequent adverse birth outcomes has revealed mixed
findings. The three studies presented in this thesis add significantly to

the fragmented knowledge base within this important area.

Nearly half of the exposed women in our population were smokers,
compared to 22% of MoBa participants exposed to severe sexual
violence (30). This difference may also have been due to selection
forces elicited in participation rates in MoBa, as discussed earlier.
Also, that study only included term deliveries, which may have led to

underestimation of smoking, since smoking is associated with PTB
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(68). Nevertheless, in their study on nurses and the risk of PTB in
relation to sexual violence exposure in childhood or adolescence, Selk
et al. (89) reported a lower prevalence of smoking among exposed
women. Still, the prevalence was somewhat higher among those
exposed to forced sex (18%) than non-exposed women (11%). | do not
have explanations as to why the prevalence of smoking was larger in
our study than other studies and we can only speculate about possible
explanations. Perhaps, our exposed group, women who sought medical
services for sexual violence, is different from other study populations
which may have influenced the rate of smoking during pregnancy.
Also, smoking rates among those in our study population who were
assaulted as adults seemed greater than for those exposed earlier.
Exposed primiparas in our study were at an increased risk of obesity.
As with smoking, we do not have information on BMI at the time of
exposure, though it was in line with previous findings, which have
indeed reported an increased risk of obesity following exposure to
sexual violence (38, 115) and for women with PTSD (116).

Exposed women had increased risks of the ICD-10 diagnoses of
prolonged first stage of delivery and maternal distress during labor and
delivery. 1 am not aware of previous studies analyzing these
associations, though they could reflect other measures which have
been reported. Fear of childbirth has been associated with slower labor
(117, 118), and this could also possibly reflect impaired confidence in
healthcare professionals among exposed women (119). A disturbing
perception of progress examinations and feeling like their body refuses
to give birth have further been described in a qualitative study from
Norway (77).
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Studies have been inconclusive regarding delivery interventions. As
described in the background section, two of the largest and most recent
studies on delivery interventions, MoBa (30) and Bidens (80), showed
somewhat inconsistent findings, and our findings also differed from
their findings. In contrast with these studies, which used logistic
regression models to obtain odds ratios (OR), we used Poisson
regression to estimate relative risks. Poisson regression models are
more conservative, which may have added to some discrepancies.
Apart from other methodological differences (described in section
1.3.4.2.), we do not have explanations for why our findings contrast
with some previous findings and not others. We found no difference
regarding the risk of elective cesarean sections, except for a decreased
risk among those assaulted in adolescence. Conversely, the risk of
elective cesarean sections was greater in the MoBa study (30) and for
subgroups in the Bidens study, which showed a greater risk for
primiparas assaulted in adulthood (80). However, they also showed an
increased risk of instrumental deliveries, that is, either cesareans or
operative vaginal deliveries. The results for primiparas were borderline
significant (adjusted odds ratio (AOR) 1.16, 95% CI 0.99-1.36), which
was identical to our results for exposed women overall (RR 1.16, 95%
Cl 1.00-1.34).

One of the most noticeable findings in this thesis was the increased
risk of PTB. In a recent review, Wosu et al. (88) found mixed results
on the risk of child sexual abuse survivors giving birth preterm. They
concluded that longitudinal and rigorously designed studies were
needed on the topic, and that studies should distinguish between

subgroups of PTB. We showed that the risk of PTB is mainly
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explained by an increased risk of moderately PTB. Even though it is
not as severe as very preterm birth, which we did not have statistical
power to draw conclusions about, moderately PTB is associated with
both morbidity and mortality (120, 121). Findings on PTB overall in
the MoBa study were only significant in crude models (OR 1.28, 95%
Cl 1.08-1.51 for those exposed to severe sexual violence) (90). They
did not show models that solely adjusted for covariates such as age and
parity, only the fully adjusted model, including smoking and education
(OR 1.15, 95% CI 0.97-1.37). However, as in our study, information
on women’s socioeconomic status at the time of exposure was not
available in the MoBa study. It is therefore unknown whether
socioeconomic status is a confounder or a mediator in the possible
association between sexual violence and PTB. Also, the prevalence of
PTB in our exposed cohort was 5.9%, the same as for women exposed
to severe sexual violence in the MoBa study. However, the prevalence
among our non-exposed cohort was 4.0%, in contrast to 4.7% in the
MoBa study. Moreover, Noll et al. (93) found an increased risk of PTB
among women with a history of child sexual abuse compared to those
non-exposed. They concluded that the association was mediated
through prenatal alcohol consumption among exposed mothers.
However, in a recent paper from the Nurses’ Health Study Il on
childhood maltreatment and the risk of PTB, Selk et al. present their
findings adjusted for wvarious covariates, including alcohol
consumption and smoking. The risk of PTB was around 20% both
before and after multivariate adjustments, both for those assaulted in

childhood and those assaulted in adolescence (89).
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5.3.1.1 Age at attendance

For all three studies, we aimed to analyze whether age at the time of
attendance at the RTS, or time between assault and birth, had effects
on the results. Overall, the increased risk of adversities was mainly
evident in the younger age group, indicating that age at exposure may
be critical for subsequent birth outcomes. Large studies on adversities
in childhood have found dose-response associations with various
negative health outcomes, that is, the risk of adversities increases as
the number of experienced adverse childhood events increases (122).
Others have found consistent positive associations between childhood
exposure to violence and cardiovascular disease, whereas studies on
adult exposure revealed mixed findings (123). Also, the risk of PTSD
is somewhat greater for women exposed to sexual violence in
childhood than for those exposed in adulthood (124), and re-
victimization increases the association with psychiatric disorders (26).
Pathways by which women assaulted as teenagers are at greater risk
for later negative health outcomes than those assaulted later are not
clear, but exposure during a more sensitive age period and risk of re-
victimization may contribute to the differences. In a recent publication
from the Nurses’ Health Study, women exposed to forced sex in
childhood were at approximately 20% increased risk of PTB, and the
results were similar when stratified by age (<10 or 11-17 years) (89). It
would have been interesting if they had also reported their findings for
those exposed after the age of 17.

5.3.2 Potential pathways
There is no simple answer to what may cause an association between

sexual violence and adverse birth outcomes. Some mechanisms have

been hypothesized and will be discussed in the following sections.
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5.3.2.1 Maternal risk factors

Two of the most important preventable risk factors for adverse
pregnancy and birth outcomes are maternal smoking and obesity (68).
These risk factors were studied in Study I. Over 4 of every 10 women
in our exposed cohort were registered as smokers during pregnancy,
and 15% reported smoking 10 or more cigarettes per day (Paper I).
That equals a relative risk of 3.55 for victimized women smoking
heavily, compared to non-exposed women. Since smoking and a high
BMI are associated with both adverse obstetrical outcomes and
exposure to sexual violence, they may act as mediators between the
exposure and the outcome. To estimate if this was the case, we ran the
models for labor characteristics and delivery interventions (Study Il) in
our smaller data set (from Study I). No major differences were found
in models adjusted for age, parity, month, and year of delivery, and
models additionally adjusted for smoking and BMI (Paper 2). Also, the
risk of smoking seemed greater among women who attended the RTS
in adulthood than those who were younger (even though confidence
intervals overlapped), while the increased risks of adverse delivery
outcomes and neonatal adversities was mainly seen for
mothers/neonates of mothers who attended the RTS before the age of
20 years (Papers 2 and 3). Therefore, it is unlikely that smoking and

obesity were the main contributors to the associations we found.

Furthermore, our findings showed that exposed women were less
frequently working or cohabiting. We did not adjust for concurrent
socioeconomic status in our main models in all papers, as this factor
could indeed have been in the causal pathway, but showed the
adjustments in additional analyses, to see if the risk estimates changed.
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Some findings were analogous with or without adjustments, such as
labor characteristics and delivery interventions, a low Apgar score and
transferrals to the Neonatal Intensive Care Unit. Other associations
(such as SGA) were attenuated, suggesting that they may have been
mediated by socioeconomic factors. In addition, the risk estimate
lowered somewhat for PTB, yet remained statistically significant for
moderately PTB. Indeed, low socioeconomic status and being single
(82, 125) are associated with PTB, and may act as a piece in the puzzle
in the mechanism between the exposure and the outcome. However,
since information on these demographic characteristics at the time of
exposure is not available, it cannot be concluded whether
socioeconomic status is a confounder or a mediator in this association.

5.3.2.2 Biological risk factors

This study did not analyze by which mechanisms sexual violence
could be associated with adverse obstetric outcomes. Hypothesized
mechanisms according to previous studies include biologic
dysregulation of stress-response systems that may occur among
sexually assaulted women (34, 126). Elevated cortisol awakening
response during late pregnancy has been associated with child sexual
abuse (127), and elevated cortisol has been associated with having
shorter infants and lower birthweight (128). Elevated cortisol levels
could therefore be one relevant pathway for our findings, as well as
altered function of the HPA axis and the corticotrophin-releasing
hormone (88, 126) which have been associated with PTB. Yet other
researchers have reported that alcohol use increased the risk of PTB for
exposed women, not the function of the HPA axis (93). Further studies
are needed on the complex potential pathways between exposure to
sexual violence and subsequent adverse health outcomes (34).
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5.3.3 Public Health Implications
As reviewed in the first chapter of this thesis, sexual violence against
women is common and considered a threat to human rights and public

health (1). Therefore, sexual violence prevention should be a priority.

., Before [I attended the course on gender studies], |

thought a girl who was raped would feel bad for maybe 2-3

months, then she would be ok. I didn ‘t know her life could

be devastated. If more boys would attend a course like this,

their minds might open up and rapes decrease. “P.36

(translation by myself) (129)
This quote from a 2011 newspaper interview with a teenage boy
summarizes the need for preventive efforts. Spending money on
violence prevention is cost effective (1), and school-based
interventions have been effective in lowering the risk of either
perpetrating or experiencing sexual dating violence (130). Following a
validation of the Lanzarote Convention in Iceland in 2011, three
ministries have collaborated in the project “Raising awareness on
sexual, emotional and physical violence against children”. The project
focuses on prevention and educational material on violence against
children (such as a puppet theater and short films/educational videos)
(131). Following a call to action article in Lancet 2014, the authors
wrote an ,,Is anyone listening? comment in Lancet in 2017 (132). The
authors state that positive effects exist regarding prevention, probably
the most effective way to reduce violence on a large scale, and that
more funding has been put into research to improve interventions. At
the same time, women‘s rights and further progress of women’s status

may be threatened. They conclude that increased actions are needed,
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preferably by young people with various political ideas.

It is also important to recognize whether something helpful can be
done to increase the possibilities of a normal pregnancy and delivery,
and to reduce the likelihood of adverse birth outcomes among sexual
violence survivors. In light of the findings on the considerably larger
risk of heavy smoking among exposed women during pregnancy, it is
of importance to recognize that obstetric risks can be lowered not only
by cessation, but also diminished smoking, since a dose-response
relationship has been found with adverse outcomes (68). Interventions
aimed at smoking cessation during pregnancy may be beneficial in
lowering the risk of adverse neonatal outcomes, including admissions
to the Neonatal Intensive Care Unit (133). To the best of my
knowledge, no previous studies have analyzed which approaches are
most efficient in reducing smoking among women previously exposed
to sexual violence/other trauma. Worse mental health may contribute
to their persistent smoking, since pregnant women who are not capable
of quitting smoking are more likely to suffer from anxiety, depression
(134) or PTSD (135) than those who quit, and these problems are all
associated with exposure to sexual violence. Therefore, exposed
women may need additional attention in antenatal care, and referral for
psychological treatment may be needed. Improvements in mental
health services must also be made in Iceland. During the past decades,
mental health services have not been a priority in the Icelandic
healthcare system, neither as a part of general healthcare nor
subsidized by the Icelandic Health Insurance for adults (136).
Pregnancy is a unique opportunity to approach the exposed women,

and promote healthier lifestyle. Women are in frequent contact with
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primary healthcare, and could be especially motivated at this time
point. It provides an opportunity to ask about violence and identify
women at risk (137) and refer them to services they may need. Indeed,
in clinical guidelines for prenatal care of normal pregnancies,
midwives are encouraged to pay attention to signs of violence and
provide an opportunity for pregnant women to discuss these matters
(101). We do not have information on whether or how this is done.

Importantly, interventions such as psychoeducative group therapy
dealing with fear of childbirth have proven effective in reducing the
negative effects of fear (138). Furthermore, women who receive
continuous one-to-one support during labor are more likely to have
shorter labor and spontaneous vaginal delivery than those who do not
receive such support, and their infants are less likely to have a low
Apgar score at 5 minutes (139). Also, acknowledging that routine
clinical procedures (such as examination of cervical dilation) can have
negative effects and re-activate rape experiences, may be important for
healthcare professionals. Working in co-operation with each woman
may be beneficial. Wosu et al. (88) concluded that increased attention
and antenatal care for women with a history of child sexual abuse may
be important in order to avoid PTB.

The findings also underscore the importance of services for sexually
assaulted individuals in the population. The four elements on the right
to health are: availability, accessibility, acceptability, and good quality
(140, 141). The RTS is always open to all sexually assaulted
adolescents and adults in the population (other services are available

for children). It is available. The RTS is well known and all
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individuals can seek services without referral. The services are without
charge and located in Reykjavik, where 2/3 of the population live. The
police sometimes escort individuals to the RTS and sometimes victims
from other parts of the country fly to get there. Still, due to the
location, it may not be easily accessible for every individual in Iceland.
The services are provided by specially trained health professionals
within the University Hospital, many of whom have long experience in
working in this field. The services are acceptable and of good quality.
Continued services of the RTS are important for public health in

Iceland.

5.4 Implications for research

Twenty years have passed since the World Health Assembly declared
sexual violence a leading public health problem (3). One of the
recommendations from WHO to act against violence is support of
studies on the consequences of sexual violence (1). The findings from
this thesis underscore that exposure to sexual violence is associated
with various adverse pregnancy and birth outcomes. Still, the
associations were modest, and most women had uncomplicated birth
outcomes. Yet, this thesis adds to a growing literature on possible
adversities for individuals exposed to sexual violence, and the findings
may be the basis for future studies. It is important to study how sexual
violence survivors can be supported at this important time point in
their lives. Qualitative studies could give insight into women’s
perceptions; if they thought something slowed the progress of labor, or
if they found some actions of either healthcare professionals or their
accompanying person to be supportive or unhelpful. Qualitative studies
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could lay the ground for various future studies, such as intervention
studies on pregnancy and labor support, including smoking cessation
programs. Randomized intervention studies could also examine
whether health promotion during pregnancy is beneficial; is a group of
women who do yoga or take walks with a group of women and a
midwife at decreased risk of adversities than a group who receives
standard care? It is also of great importance that analyses, especially
regarding outcomes such as maternal distress and PTB are replicated in
different populations with good statistical power. However, it is not
only important to prevent adversities for women who have already
been exposed to sexual violence. Most importantly, sexual violence
should not exist. To target prevention, it may be of importance to study
demographics of perpetrators, their beliefs and behavior, and how they

can be stopped from perpetrating sexual violence.

5.5 Ethical considerations

In 1964, the World Medical Association developed an ethical
statement on medical research involving human subjects: The Helsinki
declaration. The declaration has been revised since then, latest in 2013
(142).

Medical progress is based on research that ultimately must
include studies involving human subjects. (P. 2191,
paragraph 5)
It is further stated that the main purpose of research “...is to understand
the causes, development and effects of diseases and improve
preventive, diagnostic and therapeutic interventions...” (paragraph 6).

We followed these guidelines in our work, even though we did not
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contact the subjects of our study to obtain informed consent. This
method was considered to best serve their interests. To provide the
highest attainable standard of health, scientific knowledge is essential.
It can therefore be argued that it is unethical not to use the data.
Improved knowledge can improve health care services, which can
benefit exposed women in their future pregnancies or future mothers

that have experienced the severe crime, sexual violence.
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6 Conclusions

Mother’s past exposure to sexual violence, in adolescence or in
adulthood, may be associated with an increased risk of adversities at
the time of pregnancy and childbirth later in their lives. On average 6
years after being exposed to sexual violence, exposed women had an
increased risk of smoking and being obese (primiparas), delivery
complications (such as maternal distress during labor and delivery,
prolonged first stage of labor, and emergency instrumental deliveries),
and some neonatal hazards (including preterm births and admissions to
the Neonatal Intensive Care Unit) as compared to non-exposed
women. Exposure to sexual violence during the teenage years was the
strongest risk factor for these adverse outcomes. Yet, the risk estimates
of delivery complications were modest and most exposed women gave

birth without complications.

We aimed to study whether age at the time of sexual violence
exposure and time between the assault and the delivery affected the
potential associations. We found that, overall, women exposed in
adolescence seemed at greater risk than those who were assaulted later.
Our data did not lend support to linear effects of time between assault
and delivery.

Further research is needed to address how these survivors can be
supported during pregnancy and delivery. Intervention studies would
add to the available literature, and could result in clinical methods of
great importance. Also, other Nordic countries should be able to

replicate our method in larger populations. Medical birth registries in
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the other countries have electronic information on risk factors such as
smoking and BMI, which could then be taken into account in the
analysis. However, information on these factors is being added to the
IMBR here in Iceland. Registering background factors at the RTS (at
the time of exposure) and replicating this study here in Iceland in a few

years would also be of interest.

Despite the fact that most women gave uncomplicated births, this
thesis confirms that sexual violence is a health and human rights
concern requiring serious attention (143), both in terms of the women

who were exposed to sexual violence and the babies they give birth to.
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Abstract

Objective. To determine whether women exposed to sexual violence in adoles-
cence or adulthood are at increased risk of adverse maternal characteristics
during subsequent pregnancies. Design. Register-based cohort study. Set-
ting. Iceland. Population. We identified 586 women who attended a Rape
Trauma Service (RTS) between 1993 and 2008 and all subsequent births of
these women up to April 2011 (n = 915). These pregnancies were compared
with 1641 randomly selected pregnancies of women who had not attended the
RTS and who gave birth during the same calendar month. Methods. Informa-
tion on maternal smoking, body mass index and illicit drug use was obtained
from maternal charts. We used Poisson regression to obtain multivariable
adjusted relative risks (aRR) with 95% CI contrasting prevalence of outcomes
in the two groups. Main outcome measures. Characteristics and risk factors
during pregnancy, including maternal smoking, body mass index, weight gain
during pregnancy, illicit drug use. Results. Compared with unexposed women,
sexually assaulted women were younger and more often primiparous in subse-
quent pregnancy, more likely not to be employed (7.8% vs. 4.3%; aRR 2.42,
95% CI 1.49-3.94), not cohabiting (45.6% vs. 14.2%; aRR 2.15, 95% CI 1.75—
2.65), smokers (45.4% vs. 13.5%; aRR 2.68, 95% CI 2.25-3.20), and more
likely to have used illicit drugs during pregnancy (3.4% vs. 0.4%; aRR 6.27,
95% CI 2.13-18.43). Exposed primiparas were more likely to be obese (15.5%
vs. 12.3%; aRR 1.56, 95% CI 1.15-2.12). Conclusions. Women with a history of
sexual violence are more likely to have risk factors during pregnancy that may
affect maternal health and fetal development.

Abbreviations: aRR, adjusted relative risk; BMI, body mass index; CI,
confidence interval; IBR, Icelandic birth register; ICD, International
Classification of Diseases codes; RR, relative risk; RTS, Rape Trauma Service.
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Introduction

Sexual violence is one of the most commonly experienced
traumatic events among women (1,2), and has been
linked to negative health consequences, including poor
self-assessed health, frequent sick leave (3), somatic symp-
toms (4), post-traumatic stress disorder (1,5), depression
(6), anxiety, eating disorders (7), cervical cancer (8), pel-
vic pain (3,4) and vulvodynia (9). In addition, exposure
to sexual violence has been associated with subsequent
use of illicit drugs, alcohol (7) and smoking (10,11).

Knowledge about the potential influence of sexual vio-
lence on pregnancy outcomes is important for continued
improvement of antenatal care services. Studies on subse-
quent pregnancies among sexually assaulted women are
few and have, with some exceptions (12), focused on sex-
ual abuse during childhood. The results have indicated
that women exposed to sexual violence are more likely to
become pregnant in adolescence (13), smoke (12,14),
have a higher body mass index (BMI), report common
complaints such as nausea, tiredness and backache
(12,14) and to be hospitalized (15) during pregnancy.
Sexual violence, especially recent, has also been linked to
higher odds of prenatal depression (16). Moreover, a
higher prevalence of gestational diabetes (17) and pre-
eclampsia has been reported among women exposed to
childhood abuse (17,18). Yet, definite conclusions from
these studies are hampered by low response rates and
retrospective self-reporting of exposure (12,14,18).

By linking data sources from the Rape Trauma Ser-
vice (RTS) and the nationwide birth register, we were
able to obtain independently collected and verified data
on both sexual assaults and maternal health indicators
during subsequent pregnancies. Our main aim was to
investigate associations between sexual violence and
women’s subsequent characteristics and behavior during
pregnancy. We specifically sought to understand the so-
ciodemographic profile of victimized women at the
time of their subsequent pregnancies and whether,
compared with unexposed women, they were at
increased risk of smoking, illicit drug use, obesity and
maternal diseases during pregnancy. We also assessed
whether the severity of the violence, age when exposed
to sexual violence, or time from exposure to delivery
affected the associations.

Materials and methods

We designed a register-based cohort study, linking data
from the RTS at the Accident and Emergency Department
of Landspitali University Hospital (the only tertiary refer-
ral hospital in Iceland; total population 319 000 in 2011)
with data from the national Icelandic birth register (IBR).

A. Gisladottir et al.

The RTS opened in the capital city, Reykjavik, in
March 1993, offering emergency services for sexually
assaulted adolescents and adults. Information from medi-
cal records at the RTS has been registered in an electronic
database (19). By 31 December 2008, 1421 women had
attended the RTS at least once. The personal identifica-
tion numbers of these women were then linked to the
IBR and all subsequent pregnancies after attendance at
the RTS were identified up to mid-April 2011. In total,
594 of these women (exposed group) subsequently
became pregnant, resulting in a total of 925 deliveries
(90% delivered after year 2000). For comparison, a data
administrator at the University Hospital Information
Technology Center used a computerized program to ran-
domly select from the IBR two pregnancies of women
with no record at the RTS and who gave birth in the
same calendar month as every index-exposed woman. Of
all unexposed pregnancies (n = 1771), 98.4% were single-
ton pregnancies compared with 98.7% in the exposed
cohort. A majority of women attending the RTS reside in
the capital area (19) where access to specialized maternity
services is readily obtained. We therefore stratified the
random selection of unexposed women according to the
place of delivery of exposed women (within or outside
the capital area). The groups varied with respect to citi-
zenship as 98.9% of exposed women had Icelandic citi-
zenship compared with 92.8% of the unexposed.
Therefore, we also restricted our study population to
Icelandic citizens (exposed 915; unexposed 1641 deliver-
ies) giving a total study population of 2556 women.

The IBR contains information on parents and neonates
and International Classification of Diseases (ICD) codes
(20) on the pregnancy and delivery updated to ICD-10.
The following codes were used to define pregnancy-
related diagnoses: O13 (gestational hypertension without
significant proteinuria); O11 (preeclampsia superimposed
on chronic hypertension), O14 (preeclampsia), OI15
(eclampsia); O24.4 (diabetes mellitus arising in preg-
nancy) and 024.9 (diabetes mellitus in pregnancy,
unspecified). Information is registered by health profes-
sionals at each place of delivery and sent electronically to
the IBR center.

Key Message

Pregnant women previously exposed to sexual vio-
lence are more likely than unexposed women to pres-
ent with risk factors, such as smoking, illicit drug use
and obesity, which are of pivotal importance for
maternal health and fetal development.
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Maternal smoking and illicit drug use, height and
weight were manually retrieved from standardized mater-
nity records by the first author (AG) and a trained
research assistant, who were blinded with respect to the
woman’s exposure status. We obtained maternity records
from all larger hospitals in the country (>25 deliveries in
the cohorts) excluding one center that denied access.

The BMI (kg/mz) was calculated from the first antena-
tal weight measurement, and total pregnancy weight gain
was calculated as the difference between the last and first
weight measurements. Gestational weight gain was cate-
gorized according to the Institute of Medicine recom-
mendations (21) as 12.5-18 kg for underweight, 11.5—
16 kg for normal weight, 7-11.5 kg for overweight and
5-9 kg for obese women. Weight gain analyses were
restricted to those who carried singletons and had a
weight measurement before day 140 of pregnancy
(n = 2064) [first measurement on average at 90.4 days
(SD 15.9), last at 269.9 day (SD 18.3)]. Smoking status
was based on self-reported information at the first early
antenatal visit and women were categorized as nonsmok-
ers (including smokers who quit soon after onset of
pregnancy), and as smokers with fewer than ten ciga-
rettes/day, ten or more cigarettes/day, and undefined fre-
quency. Illicit drug use was, like smoking, registered by
antenatal care midwives based on self-reporting and drug
testing for some women.

We categorized occupational status as employed,
unemployed/on disability benefit/full-time homemaker or
student. Time from exposure to delivery was calculated as
number of months between the date of the assault as
reported by the woman at the time of RTS registration
[approximately 90% attended within 4 weeks of the
assault (19)], and date of delivery. For women who had
more than one RTS attendance, time from the most
recent assault was used. Date of attendance was used as a
marker of the assault date in two cases. Age categoriza-
tion referred to first attendance.

The study was approved by the National Bioethics
Committee (VSNb2010050009/03.7) and the Data Protec-
tion Authority (2010060504AT/-), with additional accep-
tance from hospital authorities and the Directorate of
Health.

Statistical analysis

We compared the prevalence of characteristics, risk fac-
tors and health indicators between exposed and unex-
posed groups, using Poisson log-linear models with
robust error variance to obtain relative risk (RR) with
95% CI. The RR represent a ratio of the proportion of
exposed vs. unexposed women with index outcome or
characteristic in each line. We analyzed separately all

Sexual violence, maternal health and risks

exposed women’s pregnancies and each woman’s first
subsequent pregnancy after attendance at the RTS.
Adjustments were made for age (continuous), parity (pri-
mipara or multipara), year of delivery and gestational
length at first weight measurement for BMI and weight
gain. We further repeated our main analyses on primipar-
ous women. The association between exposure, maternal
smoking and illicit drug use, weight-related risk factors,
and maternal health by violence severity, age at atten-
dance at the RTS, and time from assault were explored
by first pregnancy after exposure, adjusting also for
women’s occupational status and BMI to isolate these
from each outcome (data not shown). Data analysis was
conducted with IBM SPSS Statistics version 20.0 (IBM
Corporation, Armonk, NY, USA).

Results

Table 1 presents the background characteristics of the
exposed women during all pregnancies and first preg-
nancy after attendance at the RTS, and for the unexposed
women. Exposed women were younger during first
(24.4 years) and all subsequent (25.3 years) pregnancies
than unexposed women (mean age 29.3 years), more
likely to be unemployed, on disability benefit or home-
makers, and less likely to be cohabiting. The mean num-
ber of prenatal visits was 11.3 for exposed primiparas and
11.0 for unexposed primiparas. It was common that the
first pregnancy after sexual assault was the exposed
woman’s first (75.8%).

Table 2 shows maternal risk factors and health during
all pregnancies and first subsequent pregnancy, compared
with unexposed women. Exposure to sexual violence was
significantly associated with smoking and illicit drug use
in first and all subsequent pregnancies. After adjustment
for age, parity, and year of delivery, exposed women were
more than twice as likely as unexposed women to be
smokers and more than three times as likely to be heavy
smokers. Exposed women were six times more likely than
unexposed to have used illicit drugs at some point during
pregnancy. Exposure to sexual violence was in first and
all subsequent pregnancies marginally associated with
obesity and gestational weight gain below recommenda-
tions. Exposed primiparas were at increased risk of being
obese (RR 1.56, 95% CI 1.15-2.12) and possibly for gain-
ing weight below recommendations (RR 1.34, 95% CI
0.99-1.81). We observed no significant differences with
respect to maternal ICD diagnoses. Adjusting for
women’s occupational status had no influence on the
associations (data not shown).

The association between smoking ten or more ciga-
rettes/day in the first pregnancy after assault did not
vary by severity of the sexual violence, age at the assault

© 2014 Nordic Federation of Societies of Obstetrics and Gynecology, Acta Obstetricia et Gynecologica Scandinavica 3
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Table 1. Background characteristics of women during all pregnancies and first pregnancy after attendance at the Rape Trauma Service and a
population of unexposed women who had not attended the Rape Trauma Service before their pregnancy.

Unexposed Exposed women, first subsequent
women Exposed women, all pregnancies pregnancy
n % n % RR? 95% Cl n % RR? 95% Cl
1641 915 586
Woman's age at time of delivery (years)
19 or younger 60 3.7 119 13.0 2.06 1.45-2.92 117 20.0 2.13 1.49-3.04
20-24 269 16.4 331 36.2 1.86 1.58-2.18 225 38.4 1.46 1.22-1.74
25-29 547 333 273 29.8 0.99 0.86-1.12 143 24.4 0.79 0.66-0.95
30-34 445 27.1 136 14.9 0.70 0.58-0.84 67 1.4 0.71 0.54-0.95
35 or older 320 19.5 56 6.1 0.38 0.27-0.53 34 5.8 0.53 0.35-0.80
Woman's occupational status
Employed 1275 77.7 606 66.2 0.95 0.89-1.01 393 67.1 0.95 0.89-1.03
Unemployed, disability 70 43 105 1.5 1.88 1.33-2.65 46 7.8 2.42 1.49-3.94
pension or at home
Student 268 16.3 172 18.8 0.95 0.78-1.15 124 21.2 0.92 0.74-1.14
Missing 28 1.7 32 3.5 23 39
Partner’s occupational status
Employed 1381 84.2 683 74.6 1.00 0.95-1.04 424 72.4 1.00 0.94-1.06
Unemployed, disability 12 0.7 54 59 4.38 2.10-9.14 34 5.8 4.09 1.72-9.71
pension or at home
Student 127 7.7 70 7.7 0.70 0.51-0.96 51 8.7 0.60 0.43-0.85
Missing 121 7.4 108 11.8 77 13.1
Cohabitation
Cohabiting 1395 85.0 535 58.5 0.81 0.76-0.86 312 53.2 0.76 0.70-0.82
Not cohabiting 233 14.2 372 40.7 1.99 1.66-2.39 267 45.6 2.15 1.75-2.65
Missing 13 0.8 8 0.9 7 1.2
Residence
Capital area 1082 65.9 594 64.9 1.01 0.98-1.04 392 66.9 1.00 0.97-1.04
Other 515 31.4 288 31.5 0.99 0.95-1.03 170 29.0 1.00 0.96-1.04
Missing 44 2.7 33 3.6 24 41
Parity
No previous delivery 643 39.2 444 48.5 0.86 0.79-0.94 444 75.8 1.31 1.20-1.42
One or more previous deliveries 998 60.8 471 51.5 1.09 1.01-1.17 142 24.2 0.55 0.47-0.65
Number of prenatal visits
<10 823 50.2 407 44.5 0.86 0.77-0.95 225 38.4 0.81 0.70-0.93
>10 818 49.8 508 55.5 1.15 1.05-1.25 361 61.6 1.17 1.07-1.29

“Relative risk, comparing exposed women's characteristics with unexposed women’s characteristics. Adjusted for all other variables in the table

and year of delivery.

or time since the assault (Table 3). Women who were
older than 20 years at the time of assault, or who deliv-
ered within 3 years after being assaulted, were ten times
more likely to have used illegal drugs at some point
during pregnancy. The BMI, gestational weight gain, and
maternal ICD diagnoses in first subsequent pregnancies
were analyzed by exposure severity, age of attendance to
the RTS and time since assault (data not shown). Over-
all, the results changed minimally. Women attending the
RTS at >20 years of age and those delivering within
3 years after the assault showed a two-fold risk of being
diagnosed with gestational diabetes (RR 1.99, 95% CI
1.01-3.95, and RR 2.60, 95% CI 1.14-5.90, respectively),
but after adjusting for BMI, these estimates were not

statistically significant (RR 1.23, 95% CI 0.65-2.30 and
RR 1.88, 95% CI 0.65-5.40, respectively).

Women who attended the RTS in 2009-2010 were not
included in our record linkage and may theoretically have
been randomly selected into the unexposed cohort. To
alleviate these concerns for misclassification of exposure,
we repeated our analyses, restricting them to women
delivering before 1 January 2010 and the results remained
almost unchanged (data not shown).

Discussion

Women exposed to sexual violence in adolescence or
early adulthood and attending the RTS were younger

4 © 2014 Nordic Federation of Societies of Obstetrics and Gynecology, Acta Obstetricia et Gynecologica Scandinavica
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Table 2. Risk factors and health during all pregnancies and first subsequent pregnancy after attendance at the Rape Trauma Service, compared
with a population of unexposed women who had not attended the Rape Trauma Service before their pregnancy.

Unexposed Exposed women, first subsequent
women Exposed women, all pregnancies pregnancy
n % n % RR? 95% Cl n % RR? 95% Cl
1641 915 586
Smoking during pregnancy
Nonsmokers (past or never smokers) 1267 77.2 444 48.5 0.67 0.62-0.73 274 46.8 0.63 0.58-0.69
Smokers 222 13.5 379 4.4 2.59 2.19-3.07 266 454 2.68 2.25-3.20
<9 cigarettes per day 54 3.3 99 10.8 2.67 1.86-3.84 68 11.6 2.58 1.76-3.79
>10 cigarettes per day 66 4.0 118 12.9 3.26 2.31-4.59 81 13.8 3.55 2.46-5.12
Undefined amount 102 6.2 162 17.7 2.18 1.68-2.84 17 20.0 2.24 1.68-3.00
Missing 152 9.3 92 10.1 46 7.8
Early pregnancy body mass index
<18.5 23 1.4 21 2.3 1.08 0.58-2.02 17 2.9 1.20 0.63-2.29
18.5-24.9 758 46.2 426 46.6 0.95 0.87-1.05 294 50.2 0.98 0.89-1.08
25.0-29.9 410 25.0 210 23.0 0.97 0.83-1.14 124 21.2 0.88 0.73-1.07
>30.0 or higher 253 15.4 148 16.2 1.17 0.94-1.45 90 15.4 1.20 0.96-1.51
Missing 197 12.0 110 12.0 61 10.4
Weight gain during pregnancy®
Below recommendations 275 20.9 163 21.8 1.19 0.98-1.43 97 19.9 1.16 0.94-1.43
Adequate 494 37.5 265 35.4 0.97 0.85-1.10 168 34.4 0.98 0.85-1.14
Above recommendations 514 39.1 305 40.8 0.94 0.84-1.06 216 44.3 0.93 0.82-1.05
Missing 33 2.5 15 2.0 7 1.4
lllegal drug use during pregnancy
Yes, at least once during pregnancy 6 0.4 29 3.2 5.81 2.27-14.86 20 34 6.27 2.13-18.43
Missing 173 10.5 114 12.5 63 10.8
Gestational hypertension 46 2.8 29 32 1.18 0.73-1.90 25 43 1.31 0.80-2.16
Preeclampsia 62 3.8 27 3.0 0.70 0.44-1.11 26 4.4 0.83 0.52-1.33
Gestational diabetes 39 2.4 25 2.7 1.37 0.76-2.48 15 2.6 1.47 0.78-2.77

“Relative risks of each outcome with unexposed women as a reference group. Adjusted for age, parity and year of delivery. Body mass index was
additionally adjusted for pregnancy length at first weight measurement in an antenatal visit and weight gain was adjusted for pregnancy length

at both first and last measurement.

PRestricted to women carrying singletons with a weight measurement before week 20 of pregnancy (n = 2064). Based on Institute of Medicine

recommendations for weight gain.

when they had children, more likely to be unemployed,
receiving disability benefit or not working outside their
home, and less likely to be co-habiting. They were also
more likely to smoke and to have used illicit drugs at
least once during their first and subsequent pregnancies.
Our data also suggest a trend towards more obesity and
lower gestational weight gain among women exposed to
sexual violence, particularly among primiparous women.
Possibly limited by small numbers we found no statisti-
cally significant differences between exposed and unex-
posed women regarding gestational hypertension or
preeclampsia.

Smoking and obesity are important risk factors for an
adverse pregnancy outcome and potentially amenable to
preventive efforts (22). One of every two exposed women
smoked during pregnancy and there was a three-fold like-
lihood of smoking more than ten cigarettes per day com-
pared with the unexposed women. During the same

period the prevalence of daily smoking among women
aged 15-49 years in Iceland decreased from 29% in 1996
to 13% in 2010 (23). Our prevalence rates are consider-
ably higher than the 22% reported among exposed Nor-
wegian women (12). Since we classified former smokers
as nonsmokers, this is probably a conservative estimate.
Women who are unable to quit smoking during preg-
nancy have high levels of anxiety and depressive symp-
toms (24). Obstetric risks can be lowered by total
cessation or even diminished smoking (22), but alterna-
tive approaches may be needed to accomplish smoking
cessation or reduction among women exposed to sexual
violence.

Even though the relative risk of illicit drug use was
high, only a small proportion of the exposed women were
affected. Data on exposures and outcomes were collected
independently, which reduced the risk of differential
misclassification; however, social status may affect

© 2014 Nordic Federation of Societies of Obstetrics and Gynecology, Acta Obstetricia et Gynecologica Scandinavica 5



Sexual violence, maternal health and risks

A. Gisladottir et al.

Table 3. Maternal daily cigarette smoking and illicit drug use at some point during first subsequent pregnancy by violence severity, age and

time.
Smoking of >10 cigarettes Illicit drug use
n % RR® 95% Cl n° % RR® 95% Cl
Unexposed 1489 4.4 ref. 1468 0.4 ref.
Severity of the exposure
First pregnancy after any sexual violence 540 15.0 3.55 2.46-5.12 523 3.8 6.27 2.13-18.43
First pregnancy after penetrative sexual 387 15.8 3.71 2.51-5.49 376 4.0 7.33 2.25-23.87
violence
Age at time of first attendance®
<20 years 311 12.2 217 1.33-3.54 302 3.6 2.46 0.95-6.39
>20 years 227 18.9 4.04 2.81-5.83 219 41 10.89 3.93-30.13
Missing 2 2
Time from assault to first delivery®
<3 years 217 20.3 3.55 2.27-5.54 209 5.7 9.52 2.62-34.64
3-6 years 190 15.3 3.54 2.18-5.74 184 33 4.82 1.26-18.47
>6 years 127 6.3 2.19 0.98-4.89 125 1.6 2.20 0.48-10.12
Missing 6 5

“Number of women with available information and the proportion with each risk factor.

PRelative risks adjusted for age, parity and year of delivery.

“Some women attended the Rape Trauma Service more than once. Age categorization is according to age at first attendance. Time between
assault and delivery was calculated from the most recent assault to date of delivery.

whether women are indeed asked or screened for illicit
drug use. This would affect our point estimates because
exposed women are, for example, more likely to be
unemployed or on disability benefit.

We had no information on BMI at the time of the
assault; so, we do not know whether these exposed
women were already more obese or if they gained weight
as a result of the assault. Sexual violence (25,26) and
post-traumatic stress disorder (27) have been reported to
increase women’s risk of becoming obese. Exposed prim-
iparas were both more at risk of obesity and at risk of
weight gain below the Institute of Medicine recommenda-
tions. We are not aware of other studies looking at gesta-
tional weight gain in relation to previous sexual violence.
The increased risk of gestational diabetes observed among
exposed women appeared to be mediated by higher BMI.
Previous findings have indicated a dose—response associa-
tion between sexual assault in childhood or adolescence
and type 2 diabetes, partially explained by higher BMI
(26). Others have reported stressful life events within a
year before the birth to be a risk factor for gestational
diabetes (28). Similarly a higher prevalence of preeclamp-
sia among women exposed to any abuse (18) or a high
level of abuse (17) in childhood has been suggested. Self-
reported violence and varying study sizes may, at least in
part, account for the discrepancy in findings.

An important strength of this study was that the
information on sexual violence was collected indepen-
dently of outcome ascertainment, which reduces risk of
bias. There are, however, also limitations. First, we

defined our exposed cohort as all women who attended
the RTS through 2008 and subsequently gave birth.
However, we presume that only a proportion of sexu-
ally assaulted women in the population seek help after
exposure and therefore, some of the women we
assigned as “unexposed” have inevitably been exposed
to sexual violence, either in childhood or later. This
misclassification suggests that the point estimates pre-
sented in our tables may be an underestimate of the
true effects of exposure on maternal characteristics,
behaviors and health during pregnancy. Second, we did
not have information on each woman’s perception
of the assault, how severely it affected her, or informa-
tion on received support (professional or other). Mid-
wives in antenatal health care are encouraged to look
for signs of domestic violence (29), but we lack infor-
mation on whether women were asked about exposure
to violence and what care they received. Third, our
study is limited by small numbers, particularly in analy-
ses on rare maternal outcomes. Last, nor did we have
detailed information on characteristics, health or adverse
health behaviors of women before the exposure. Hence,
it cannot be disentangled whether many of the
observed associations between sexual violence and
pregnancy characteristics, such as smoking, unemploy-
ment, and obesity, reflect prior status of the women,
consequences of the assault or both. Nevertheless, due
to the relevance of these factors for maternal and infant
health, our findings have clinical and public health
importance.
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In summary, we found that women exposed to sexual
violence present with characteristics and health behaviors,
such as smoking and illicit drug use, that can be harmful
to pregnancy outcomes. In addition to effects on maternal
health, these modifiable maternal characteristics can affect
fetal development, which underscores the public health
importance of our findings. Hence, in antenatal care, it is
essential to offer special attention and support to women
who have been exposed to sexual violence.
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Abstract

Background

There is a scarcity of data on the association of sexual violence and women's subsequent
obstetric outcomes. Our aim was to investigate whether women exposed to sexual violence
as teenagers (12—19 years of age) or adults present with different obstetric outcomes than
women with no record of such violence.

Methods

We linked detailed prospectively collected information on women attending a Rape Trauma
Service (RTS) to the Icelandic Medical Birth Registry (IBR). Women who attended the RTS
in 1993-2010 and delivered (on average 5.8 years later) at least one singleton infant in Ice-
land through 2012 formed our exposed cohort (n = 1068). For each exposed woman's deliv-
ery, nine deliveries by women with no RTS attendance were randomly selected from the
IBR (n = 9126) matched on age, parity, and year and season of delivery. Information on
smoking and Body mass index (BMI) was available for a sub-sample (n = 792 exposed and
n = 1416 non-exposed women). Poisson regression models were used to estimate Relative
Risks (RR) with 95% confidence intervals (Cl).

Results

Compared with non-exposed women, exposed women presented with increased risks of
maternal distress during labor and delivery (RR 1.68, 95% CI 1.01-2.79), prolonged first
stage of labor (RR 1.40, 95% CI 1.03—1.88), antepartum bleeding (RR 1.95, 95% Cl 1.22—
3.07) and emergency instrumental delivery (RR 1.16, 95% CI 1.00—-1.34). Slightly higher
risks were seen for women assaulted as teenagers. Overall, we did not observe differences
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between the groups regarding the risk of elective cesarean section (RR 0.86, 95% Cl 0.61—
1.21), except for a reduced risk among those assaulted as teenagers (RR 0.56, 95% CI
0.34-0.93). Adjusting for maternal smoking and BMI in a sub-sample did not substantially
affect point estimates.

Conclusion

Our prospective data suggest that women with a history of sexual assault, particularly as
teenagers, are at increased risks of some adverse obstetric outcomes.

Introduction

Violence, including sexual violence, is a worldwide public health problem [1]. Exposure to sex-
ual violence has been linked with increased risks of various negative physical [2-4] and mental
[5-7] health consequences. Various mechanisms have been hypothesized, including biological,
behavioral and emotional, yet further studies are needed to better understand and act on these
complex pathways [8]. Associations have also been reported between exposure to sexual vio-
lence and subsequent risk factors such as illicit drug- or alcohol use [5, 9], smoking [9] and
high body mass index (BMI)[10]; associations that also have been observed among women in
subsequent pregnancies [11-15].

Sexual violence involves the body parts of human reproduction and indeed some survivors
of rape have described re-experiencing the assault during labor and delivery [16]. Although the
number of studies has increased during the last decade, knowledge on the potential influence
of sexual violence on maternal and obstetric outcomes is still scarce. Women who have been
exposed to sexual violence have been reported to be at increased risk of being hospitalized dur-
ing pregnancy [17, 18], reporting common pregnancy complaints (for example nausea, back-
ache, and tiredness) [12, 13] and fearing childbirth before [19] or during labor [20].

Few studies have addressed whether a history of sexual violence increases the risk of labor
complications, such as labor dystocia; some studies have reported prolonged second stage of
labor in women exposed in adulthood [21, 22], while others have not found any associations
between sexual violence and labor dystocia [14, 23]. Similarly, findings from studies on the
association between sexual violence and risk of cesarean section or instrumental vaginal deliv-
eries are mixed. Some studies have reported an association (at least for subgroups of exposed
women) with elective cesareans [14, 24], emergency cesareans [14], or either [21, 22], while
others have not found such associations [15, 25]. Vaginal instrumental deliveries have in some
studies been associated with a history of sexual violence [21, 22] while such an association has
not been confirmed in other studies [14, 15, 24]. These contradictory findings inevitably reflect
the vast methodological challenges in most previous studies, including retrospective self-
reports of exposure [12-15, 18-20, 23-25] or selection of small clinical samples, limiting the
generalizability of the findings [21, 22]. Furthermore, some [12, 17, 25] but not all [11, 13-15,
18-24] previous studies have been restricted to sexual abuse during childhood. A recent report
from the World Health Organization calls for increased research to fill existing knowledge gap
on the health consequences of sexual violence [1]. Thus, to add to previous studies on obstetric
outcomes among sexual violence survivors, larger population-based follow-up studies of medi-
cally registered indices of sexual violence are needed for improved understanding, and preven-
tion, of potential adverse consequences in pregnancy and labor.
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In Reykjavik, Iceland, prospectively collected information on women seeking trauma ser-
vices for sexual assault is available from 1993 and onwards, providing an opportunity for com-
plete follow-up of subsequent births in the nationwide electronic Icelandic Medical Birth
Registry (IBR). Using these resources, it is possible to conduct studies that complement some
of the methodological shortcomings of many previous studies. We aimed to investigate the
associations between women’s sexual violence exposure as teenagers or adults and adverse
obstetric outcomes later in their lives. We further aimed to identify whether the risk of adverse
outcomes varied by age at and time from sexual violence exposure.

Materials and Methods

The study was accepted by The National Bioethics Committee (VSNb2010050009/03.7) and
The Data Protection Authority (2013040591HGK/—), with acceptance from Landspitali and
The Directorate of Health. No participants were contacted; the data were analyzed
anonymously.

The Rape Trauma Service (RTS) opened in March 1993 at the accident and emergency
department of Landspitali—the National University Hospital of Iceland. The RTS provides
emergency services for sexually assaulted individuals who are 12 years old and older, of whom
most report severe sexual violence (penetration). The data on assaulted women are registered
by attending health care professionals independent of this study. The services and data registra-
tion are further described in our previous study [26]. Upon attendance to the RTS, individuals
are registered with their unique personal identification number. For the preparation of the
exposed cohort, a data administrator at the hospital performed a record linkage of the unique
identification numbers of women attending RTS from 1993 to 2011 to the Icelandic Birth Reg-
ister to obtain information on obstetric outcomes. In total, 670 exposed women with Icelandic
citizenship delivered 1068 singleton infants in Iceland in the period following attendance until
the end of follow-up (December 31* 2012). Time from assault to delivery was on average 5.8
years (median 5.1 years, interquartile range 5.6 years).

We considered all mothers in the IBR who had not attended the RTS through Dec 31* 2011
as being non-exposed. For each exposed mother’s delivery, we aimed to randomly select ten
deliveries, by Icelandic mothers, with a computerized program for our non-exposed cohort,
with the following matching criteria: Age (a) <19 years, b) 20-39 years, matched on exact age,
) >40 years), parity (primipara or multipara), and calendar season of delivery (January-April,
May-August, or September-December of the same year). We restricted our analysis to single-
tons and, if randomly selected more than once, applied each delivery by a non-exposed mother
only once in our analyses. This resulted in a study population of 9126 deliveries of non-exposed
mothers and 1068 deliveries of exposed mothers.

The IBR includes information on every delivery in Iceland from gestational week 22. Data is
registered by health professionals at each antenatal clinic and birthplace, and is sent electroni-
cally after delivery to the IBR, where it is verified by a secretary. Variables include information
on mother and infant, International Classification of Diseases codes for all diagnosis (ICD)
and NOMESCO Classification of Surgical Procedures (NCSP) codes. All earlier ICD codes in
the IBR have been updated according to the tenth version (ICD -10).

ICD—10 codes were used to define the following outcomes: Labor dystocia (primary
(062.0), secondary (062.1) and unspecified (062.2) dystocia, prolonged first (063.0) and sec-
ond (063.1) latent phase, or unspecified prolonged labor (063.9)), maternal distress during
labor and delivery (075.0), antepartum bleeding (044-46, including placental abruption O45),
elective caesarean section (082.0), and emergency caesarean section (082.1).
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The following NCSP codes were used to define obstetric interventions: Induced labor
(MAXCO00, 02, 09), instrumental vaginal delivery (either forceps or vacuum extraction)
(MASEO00, 03, 96; MASF00, 10, 96, MASGO03, 13, or ICD-10 081.0, 0O81.1, 081.2, O81.3,
081.4, 081.5), and emergency instrumental delivery (defined as either vaginal instrumental
delivery or emergency cesarean delivery).

Women’s occupation (registered in the IBR) was roughly categorized for this study as being
a student, not working (unemployed, full-time at home or on disability benefit) and employed/
missing (missing reported in our previous article <2-4%).

Statistical analysis

Using Poisson log-linear models, we assessed differences in risk of labor characteristics and
delivery interventions between exposed and non-exposed cohorts. Results are presented as
prevalence rate ratios or relative risks (RR) with 95% confidence intervals (CI). Due to the
matched design, we inherently adjusted for age, parity, and season of delivery in our crude
models. In our secondary models, we additionally adjusted for socio-economic factors (marital
and occupational status). We further analyzed the data stratified on: a) Woman’s age at the
time of attendance to the RTS; teenagers (12-19 years of age, median 17years) or adults (>20
years, median 23 years), which reflects before and after the general age at which most Icelandic
students complete a four-year elective high-school education. b) Time from exposure to deliv-
ery; <5 or >5 years, which reflects the median time from assault to delivery, 5.1 years. The
time stratified analysis were adjusted for maternal age, parity (nulliparous or multiparous), and
year of delivery. Women who had an elective cesarean section were excluded from other
analyses.

Additional analysis. The IBR does not include electronic information about smoking and
BMI. However, we have information about these manually collected variables in our previous
study about risk factors and health during pregnancy [11]. This previous study consisted of a
sub-sample of exposed women within our current dataset, those who attended the RTS through
2008 and delivered to mid-April 2011, while the non-exposed women differ from those in the
current study (due to different matching criteria and fewer non-exposed women in the previ-
ous study). The results of the previous study [11] showed that exposed women were at
increased risk of sustained smoking during pregnancy as well as marginally higher risk of obe-
sity when compared to non-exposed women. Therefore, to explore the role of these risk factors
for labor and delivery outcomes, we performed additional analyses and show RRs with and
without adjustment for smoking and BMI in the sub-sample (n = 792 exposed and n = 1416
non-exposed women).

Data analysis was conducted with IBM SPSS Statistics version 20.0 (Armonk, NY: IBM
Corp.).

Results

Table 1 shows the matching variables and other background characteristics between exposed
and non-exposed women. The three matching variables, maternal age, parity, and season, were
comparable between the exposed and non-exposed cohorts. Compared to non-exposed
women, exposed women were less frequently employed or cohabiting, and a higher proportion
of their deliveries occurred in the capital.

Table 2 shows the prevalence and risks of the studied labor characteristics in exposed versus
non-exposed women, and also in our additional analysis where information on smoking and
BMI was available. Compared to non-exposed women, exposed women were at a 40 percent
increased risk of having a prolonged first stage of labor, whereas no difference was found
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Table 1. Background characteristics comparing women exposed versus non-exposed to sexual violence.

Non-exposed Exposed
n % n %
9126 89.5% 1068 10.5%
Age at delivery (years)
<19 955 10.5% 119 11.1%
20-24 3085 33.8% 368 34.5%
25-29 2906 31.8% 335 31.4%
30-34 1571 17.2% 176 16.5%
>35 609 6.7% 70 6.6%
Parity
Primiparas 4308 47.2% 504 47.2%
Multiparas 4818 52.8% 564 52.8%
Season of delivery
January—April 2865 31.4% 343 32.1%
May-August 3126 34.3% 361 33.8%
September—December 3135 34.4% 364 34.1%
Occupational Status
Employed/missing 6166 67.6% 581 54.4%
Student 2023 22.2% 228 21.3%
Not working (disability, unemployed, full time at home) 937 10.3% 259 24.3%
Marital status
Cohabiting 7055 77.3% 631 59.1%
Not cohabiting 1944 21.3% 420 39.3%
Missing 127 1.4% 17 1.6%
Place of delivery
Capital (Landspitali) 6123 67.1% 828 77.5%
Other 3003 32.9% 240 22.5%

doi:10.1371/journal.pone.0150726.t001

regarding prolonged second stage. Exposed women were also at 60 percent increased risk of
being diagnosed with maternal distress during labor and delivery, and at a twofold risk of ante-
partum bleeding. We found no differences between the groups with respect to induced labor or
dystocia. Adding socio-economic factors (occupation and marital status) to the models resulted
in minimal change of the reported point estimates (S1 Table). Analysis restricted to the sub-
sample revealed no substantial differences in point estimates when adding smoking and BMI
to the model.

Table 3 shows the same outcomes as Table 2, now stratified by age at attendance to the RTS.
Compared to non-exposed women, the relative risks were generally higher for women exposed
as teenagers than for women exposed later in life; a 28% increased risk of induced labor, a 29%
increased risk of labor dystocia, a 60% increased risk of having a prolonged first stage of labor,
and a twofold risk of maternal distress during labor and delivery. However, the risk of antepar-
tum bleeding was twofold increased among those assaulted in adulthood, while the risk was
not significant for those exposed earlier. Among women exposed as teenagers (n = 629), 273
deliveries occurred <5 years of the assault and 356 occurred later. The corresponding figures
for deliveries among women exposed as adults (n = 396) were 235 and 161, respectively. Time
stratified analysis showed mostly comparable estimates, irrespective of the proximity from the
assault to the delivery (S2 Table).
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Table 2. Comparison of labor characteristics among women exposed versus non-exposed to sexual violence.

Full dataset Sub-sample?®
Non- Exposed women Non- Exposed women
exposed exposed
women women
n % n % RRP 95%Cl n % n % RR® 95%CI Adj 95% CI
RRcd
Total® 8699 89.5 1025 10.5 1530 63.7 873 36.3

Induced labor 2273 261 291 284 1.09 0.98- 368 241 229 262 1.09 0.95- 1.08 0.93-

1.21 1.25 1.26

Labor dystocia 729 84 101 95 1.18 0.96— 124 81 87 10.0 1.17 0.88- 1.26 0.89-

1.47 1.57 1.77

Prolonged first stage of labor 292 34 48 4.7 1.40 1.03- 45 29 39 45 150 0.96- 1.38 0.84—

1.88 2.36 2.25

Prolonged second stage of labor 356 41 45 44 1.07 0.77- 56 3.7 39 45 122 0.79- 1.40 0.89—

1.49 1.90 223

Maternal distress during labor and 96 1.1 19 19 1.68 1.01- 21 14 16 1.8 1.56 0.81- 1.40 0.67—

delivery 279 3.01 2.92
Antepartum bleeding 96 1.1 22 21 195 1.23- 35 23 17 1.9 1.08 0.59- 0.81 0.41-

3.07 1.98 1.58

Placental abruption 36 04 7 07 166 0.74- 6 04 6 0.7 238 0.69- 1.72 0.45—

3.72 8.26 6.53

2Exposed and non-exposed women within our previous dataset with manually retrieved information on smoking and BMI.
PRelative Risks with non-exposed women as a reference group. Data matched on age, parity and season of delivery.
°Relative Risks with non-exposed women as a reference group. Data adjusted for age, parity, year and month of delivery.
9Additionally adjusted for smoking (in 2 categories, no/quit vs. yes) and body mass index (BMI).

°*Women who underwent elective cesarean section were excluded from all analysis in this table.

doi:10.1371/journal.pone.0150726.t002

Table 3. Comparison of labor characteristics among women exposed versus non-exposed to sexual violence: Stratified by age at rape trauma
consultation.

Non-exposed Age at rape trauma consultation Age at rape trauma consultation
women <20 years? >20 years?®
Model Model
n % n % RR® 95% Cl n % RR® 95% Cl
Total 8699 89.5 629 6.7 396 4.1

Induced labor 2273 26.1 192 30.5 1.17 1.03-1.33 99 25.0 0.96 0.80-1.15
Labor dystocia 729 8.4 68 10.8 1.29 1.01-1.65 33 8.3 0.99 0.67-1.46
Prolonged first stage of labor 292 3.4 34 5.4 1.61 1.14-2.28 14 3.5 1.05 0.62-1.79
Prolonged second stage of labor 356 41 26 41 1.01 0.68-1.51 19 4.8 117 0.69-1.99
Maternal distress during labor and delivery 96 1.1 14 2.2 2.02 1.12-3.64 5 1.3 1.14 0.47-2.78
Antepartum bleeding 96 1.1 12 1.9 1.73 0.96-3.12 10 2.5 2.28 1.21-4.33
Placental abruption 36 0.4 3 0.5 1.15 0.36-3.73 4 1.0 2.44 0.88-6.78

#Those who attended the Rape Trauma Service more than once were categorized according to age at first attendance.
PRelative Risks with non-exposed women as a reference group.

doi:10.1371/journal.pone.0150726.t003
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Table 4. Comparison of delivery interventions among women exposed versus non-exposed to sexual violence.

Total
Elective cesarean section

Total®
Emergency cesarean section

Instrumental vaginal delivery

Emergency instrumental
delivery’

Full dataset Sub-sample?
Non- Exposed women Non- Exposed women
exposed exposed
women women
n % n % RR® 95%Cl n % n % RR® 95%Cl Adj 95% CI
RRcd
9126 89.5 1068 10.5 1614 64.1 903 35.9
427 47 43 40 0.86 0.61- 84 52 30 3.3 0.92 0.59- 1.18 0.74-
1.21 1.45 1.88
8699 89.5 1025 10.5 1530 63.7 873 36.3
842 9.7 117 114 1.18 0.97- 161 105 102 11.7 1.29 0.99- 1.26 0.94-
1.44 1.67 1.69
698 80 93 9.1 1.13 0.91- 114 75 84 9.6 1.29 0.98- 1.30 0.96—
1.40 1.70 1.74
1540 17.7 210 205 1.16 1.00— 275 18.0 186 213 1.29 1.07— 1.28 1.05—
1.34 1.56 1.58

2Exposed and non-exposed women within our previous dataset with manually retrieved information on smoking and BMI.
PRelative Risks with non-exposed women as a reference group. Data matched on age, parity and season of delivery.
°Relative Risks with non-exposed women as a reference group. Data adjusted for age, parity, year and month of delivery.
9Additionally adjusted for smoking (in 2 categories, no/quit vs. yes) and body mass index (BMI).

°®Women who underwent elective cesarean section were excluded from other analysis in this table.

'Either emergency cesarean section or instrumental vaginal delivery.

doi:10.1371/journal.pone.0150726.t004

Table 4 shows risks of delivery interventions in women exposed to sexual violence versus
non-exposed women, both in our full cohort and our sub-sample. Exposed women were at an
increased risk of having emergency instrumental deliveries, compared to non-exposed women.
We found no difference regarding elective cesarean sections. Additional adjustment for socio-
economic status did not change the point estimates substantially (S1 Table). The point esti-
mates were comparable in crude models and when adjusting for smoking and BMI in our sub-
sample.

Table 5 shows delivery interventions according to exposure status stratified by age at atten-
dance to the RTS. Women exposed as teenagers were less likely to have an elective cesarean sec-
tion but at a 20% increased risk of emergency instrumental deliveries, compared to non-
exposed women. No statistically significant differences were found when comparing women
exposed in adulthood to non-exposed women. The results remained mostly constant across
categories of time from assault to delivery (S3 Table).

Lastly, restricting deliveries of exposed women to each woman’s first subsequent delivery
following the exposure (whether it was her first delivery or not) showed similar results overall,
with somewhat less statistical power (S4 Table).

Discussion

The findings from this register-based study indicate an increased risk of some obstetric and
delivery complications among women with history of sexual violence. Exposed women, espe-
cially those assaulted as teenagers (12-19 years of age), were at increased risks of labor dystocia
(mainly prolonged first stage of labor), maternal distress during labor and delivery, and emer-
gency instrumental delivery (vaginal instrumental delivery or emergency cesarean section),
compared to non-exposed women. We found no difference regarding elective cesarean section
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Table 5. Comparison of delivery interventions among women exposed versus non-exposed to sexual violence: Stratified by age at rape trauma

consultation.

Total
Elective cesarean section

Total®
Emergency cesarean section
Instrumental vaginal delivery
Emergency instrumental delivery®

Non-exposed Age at rape trauma consultation <20 Age at rape trauma consultation >20
women years?® years®
Model Model

% n % RR® 95% ClI n % RR® 95% Cl
9126 89.5 646 6.3 422 4.1
427 4.7 17 2.6 0.56 0.34-0.93 26 6.2 1.32 0.84-2.06
8699 89.5 629 6.5 396 4.1
842 9.7 70 111 1.15 0.89-1.49 47 11.9 1.23 0.91-1.65
698 8.0 65 10.3 1.29 1.00-1.66 28 71 0.88 0.61-1.28
1540 17.7 135 215 1.21 1.02-1.44 75 18.9 1.07 0.85-1.36

2Those who attended the Rape Trauma Service more than once were categorized according to age at first attendance.
PRelative Risks with non-exposed women as a reference group.

°Women who underwent elective cesarean section were excluded from other analysis.

dEither emergency cesarean section or instrumental vaginal delivery.

doi:10.1371/journal.pone.0150726.t005

overall. However, those assaulted as teenagers were at a lower risk of elective cesareans com-
pared to non-exposed women. Finally, exposed women (especially those assaulted 20 years or
older) were at increased risk of antepartum bleeding.

Previous studies have shown that women exposed to sexual violence are at an increased risk
of fear of childbirth [19, 20], which may partly explain some of our findings, i.e. with respect to
longer duration of delivery [27], assisted delivery (marginally significantly) [19], and emer-
gency cesarean section [28]. Psychological interventions for fear of childbirth have proven
effective [29], and continuous one-to-one support during labor is associated with a reduced
risk of instrumental deliveries and shorter labor [30]. We are not aware of other studies report-
ing an association between sexual assault and maternal distress during labor and delivery, nor a
prolonged first stage of labor. The first stage is characterized by dilation of the cervix and
includes (frequent) examinations of progress. In a qualitative study from Norway [16], rape
survivors described progress examinations as an invasion and that their rape was re-activated
during childbirth. They also reported feelings of helplessness and struggle, and some felt that
their body refused to give birth. In addition, women exposed to sexual violence may have an
impaired confidence in health care professionals [31], which may also partially explain these
findings. It is therefore important that health care providers acknowledge that conducting rou-
tine clinical work without preparing the woman can have negative effects and re-activate rape
experiences [16]. Stress hormones peak during labor [32] but studies are needed to examine
whether possible biologic dysregulation of the stress-response systems [8] among sexually
assaulted women affect the production of labor hormones, and, therefore, obstruct the progress
of labor. Obesity has been associated both with sexual violence [10] and a prolonged first stage
of labor [33], but our risk estimates remained similar after adjustment for BMI and smoking in
the sub-sample. We found that women exposed as teenagers were at increased risk of induction
of labor. This finding aligns with the results of a previous study where the authors suggested
that induction of labor may act as a way to retain control [14].

Antepartum bleeding was more common among assaulted women, especially those who
attended the RTS as adults. Increased risk of hospitalization due to antepartum bleeding has
been reported for women with a history of sexual violence, in a dose-response manner by vio-
lence severity; adjustment for physical violence attenuated the association [18]. Placental
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abruption is associated with smoking, which could have attributed to some of the risk, since
our former study indicates that this age group of exposed women had a high risk of persistent
smoking (and illicit drug use) during pregnancy [11]. We have no information on smoking sta-
tus at the time of the exposure, thus we cannot disentangle whether the women had started to
smoke before or after the sexual assault.

Our findings on delivery interventions add to previous mixed findings [14, 15, 19, 24, 25].
Notably, our data suggest that women assaulted as teenagers are less likely to have an elective
cesarean section, compared to non-exposed women. In contrast, two of the largest and most
recent studies in this field show increased risks of elective cesarean sections, both for all
exposed women [14] and for subgroups [24]. An elective cesarean section is less likely than
instrumental vaginal delivery and emergency cesarean section to result in a negative birth expe-
rience [34], which are interventions that were more prevalent among our teenage-exposed
women than non-exposed women. Further studies are needed to assess which obstetric inter-
ventions are most beneficial in terms of obstetric and perinatal outcomes for exposed women.
Yet, our risk estimate for emergency instrumental deliveries was modest (overall RR 1.16). To
avoid these interventions and the risk of negative consequences, an increased prenatal support
for pregnant exposed women may be needed.

Our data suggest that age at time of sexual assault may be a critical factor for subsequent
delivery outcomes. Adversities in childhood have been associated with various negative health
outcomes in a dose-response manner [35]. In a recent systematic review, consistent positive
associations were found between studies on childhood exposure to violence and cardio-vascu-
lar disease, whereas studies on adult exposure revealed mixed findings [36]. Also, the risk of
post-traumatic stress disorder (PTSD) has been reported somewhat greater for women exposed
to sexual violence in childhood than for those exposed 18 years or older [37]. Among women
exposed to child sexual abuse, re-victimization in adulthood increases the association with psy-
chiatric disorders [5]. Pathways by which women assaulted as teenagers are at greater risks for
later negative health outcomes than those assaulted later are not clear, but exposure during a
more sensitive age period and risk of re-victimization may contribute to the differences some-
what. Interestingly, time passed from sexual assault did not seem to affect the age-stratified
analyses. The vast majority of our study population was exposed to severe sexual violence [26]
which may partly explain discrepancies with previous studies.

A major strength of our study is the population-based, prospective and independent regis-
tration of exposure and outcomes by health care professionals. Using registry data, we did not
have to rely on women’s participation (which can induce selection bias) or deal with recall bias
from retrospective self-reports. We are unaware of other studies that have been able to utilize
such data sets and methods within this field. Nevertheless, our study also has several limita-
tions. First, some women in the non-exposed cohort may still have been exposed to severe sex-
ual violence, yet not attended the RTS (suggested prevalence of rape/rape attempt among
women after the age of 15 in the general population is 13% [38]). If there is indeed a true asso-
ciation between sexual violence and the tested outcomes, this would result in an underestima-
tion of the relative risks. Second, our exposed women all disclosed their experience and sought
medical attention, the vast majority within a month after the assault [26]. Some of them uti-
lized the psychological support/ trauma focused treatment offered at the RTS. Therefore, they
may have worked through the assault to a greater extent than women who had been sexually
assaulted but did not attend the RTS and were thus assigned a non-exposed status in our study.
This could also lead to an underestimation of the relative risks. Third, it is indeed a limitation
that smoking and BMI are not electronically registered in the IBR. However, we could analyze
the potential effects of these variables on our reported associations in our previous dataset
where we collected and registered these variables manually [11]. It did not affect our
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interpretation. Finally, while our exposed cohort is well-defined, it is small, and we indeed lack
statistical power to detect differences between groups for rare outcomes.

In conclusion, our findings indicate that women who were sexually assaulted as teenagers or
in adulthood are, on average 5.8 years after the exposure, at increased risks of pregnancy and
delivery complications such as antepartum bleeding, maternal distress, prolonged first stage of
labor and emergency instrumental deliveries. Overall, women who were assaulted as teens
show greater risks of adverse outcomes. Yet, the risk estimates of delivery complications were
modest and most exposed women gave birth without complications. Nevertheless, further
research is needed to address how these survivors can be supported during pregnancy and
delivery.
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Abstract

Objective

To investigate associations between exposure to sexual violence in adolescence or

adulthood and subsequent risks of adverse neonatal outcomes.

Design

A population-based follow-up study.

Setting

Iceland

Population

Exposed group: 1067 neonates of 666 women who attended a Rape Trauma Service
(RTS) on average 6 years before childbirth. Non-exposed group: 9104 randomly selected

neonates.

Methods

Identification numbers of women attending the RTS (1993 - 2011) were linked to the
national Medical Birth Registry to identify subsequent births (through 2012). Matched
by maternal age, parity, and season of delivery, the non-exposed group was selected
among mothers who had not attended the RTS before childbirth. Poisson regression was

used to estimate relative risks (RR) with 95% confidence intervals (CI).

Main outcome measures
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Birth weight, gestational age, and other neonatal health indicators.

Results

Compared to the non-exposed group, neonates of mothers exposed to sexual violence
were on average lighter (3573.6 g vs. 3675.6 g, p<0.01), had an increased risk of being
born preterm (RR 1.49, 95% CI 1.13, 1.97), and of being transferred to the neonatal
intensive care unit (RR 1.35, 95% CI 1.05, 1.73). Adjusting for concurrent cohabiting and
occupational status attenuated somewhat the RR of preterm birth (RR 1.30, 95% CI 0.98,
1.74). The relative risks of adverse outcomes tended to be larger among neonates of

mothers exposed to sexual violence as teenagers.

Conclusion

Offspring of mothers previously exposed to sexual violence may be at increased risks of

preterm birth and some adverse neonatal outcomes.

Tweetable abstract
Women exposed to sexual violence in adolescence or adulthood are at increased risk of

preterm deliveries in subsequent pregnancies.

Keywords: Sexual violence, neonatal outcomes, preterm birth, birth weight
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Sexual violence, defined broadly as any sexual act which is not with the victim’s consent
but with coercion of the perpetrator,! is a prevalent worldwide major public health
problem.2 Exposure to sexual violence has been associated with increased risk of various
negative mental3 and physical? 4 health consequences. Compared to non-exposed
women, women previously exposed to sexual violence present with an increased risk of
smoking,5 hospitalization during pregnancy,® and prenatal depression symptoms?.
Mixed findings have been reported regarding risks of delivery interventions, such as
cesarean or vaginal instrumental deliveries®1? and maternal health diagnoses.> 11
Self-reported lifetime exposure to sexual violencel? or recent exposure to sexual
or physical violence!3 are associated with risk of preterm birth (PTB),12 13 low birth
weight (LBW), and small for gestational age (SGA);12 differences which have generally
not sustained multivariable adjustment for e.g. socio-economic factors.12 13 However,
previous studies on sexual violence exposure and subsequent neonatal outcomes have
often relied on retrospective self-reports of exposure,!2-15 and some studies have also
suffered other types of threats to internal validity, including selection bias. 1°
Leveraging prospectively and independently collected information on exposure
and outcome registered irrespective of the current study, we investigated potential
associations between past exposure to sexual violence (in adolescence or adulthood),

and risks of adverse neonatal outcomes in later pregnancies.

Methods
In this register-based study, data from a Rape Trauma Service (RTS) were linked with

data from the Icelandic Medical Birth Registry (IBR).
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Ascertainment of exposure

The RTS and electronic registration of all attendance records is described in our
previous articles.> 16 The RTS opened in March 1993 at Landspitali, the National
University Hospital of Iceland, and provides emergency services for sexually assaulted
individuals from the age of 12 years, most of whom report recent exposure to severe
sexual violence (penetration) by a stranger or a friend.16 Personal identification
numbers of all attendees are registered at the RTS upon attendance. To identify our
exposed cohort, the identification numbers of women who sought services since opening
in 1993 through December 31st 2011 were linked to the IBR to obtain information on
subsequent deliveries. A data administrator at Landspitali was in charge of all linkages.
In total, 666 exposed women subsequently delivered at least one live born singleton
infant (range 1-6 infants) in Iceland (total number of infants n=1067) until the end of
follow-up, December 315t 2012, on average 6 years (range 0- 19 years) after their RTS
attendance.

All mothers in the IBR who had not attended the RTS through 2011 were
considered non-exposed. For each exposed mother’s birth, ten births by Icelandic
mothers were randomly selected with a computerized program for our non-exposed
comparison cohort. The selection was done with matching by three background
characteristics: Maternal age ( a) <19 years, b) 20-39 years matched by exact age, c) 240
years), parity (dichotomized as primipara or multipara), and calendar season of delivery
(January-April, May-August, or September-December of the same calendar year). After
the matching, we restricted our cohort to live born singleton infants, and the same non-
exposed birth was only used once. The study population included 9104 infants of non-

exposed mothers and 1067 infants of exposed mothers.
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Background and key outcome variables

Data on every delivery in Iceland from 22 weeks of gestation are registered in the IBR.
The material includes maternal background information and measurements and health
diagnosis of the infant, according to the 10t version of the International Classification of
Diseases codes (ICD - 10, earlier codes have been updated) and Nomesco Classification
of Surgical Procedures (NCSP) codes. Based on information in the IBR, we classified
women’s occupation as being a student, not working (unemployed, full-time at home, or
on disability benefit) and employed/missing (missing estimated <2-4%).> Cohabiting
with partner or not cohabiting is also registered in the IBR. Smoking and BMI are only
registered in paper - based maternity records. This information was not manually
collected for this study, but are available for a sub-cohort in a previous study.>

NCSP code ZXX30 was used to identify epidural analgesia. For antenatal
diagnosis, gestational diabetes was defined as 024.4 or 24.9, gestational hypertension as
013, and preeclampsia as 011, 14, or 15. When ultrasound assessment of gestational age
was not available (n=11), last menstrual period was used. PTB was defined as birth
before 37 completed weeks of gestation (<259 days) and births between 32 and 36
weeks (224 and 258 days) were considered moderately PTBs. We considered elective
cesarean sections (ICD-10 code 082.0) and induced labor (NCSP codes MAXC00, 02 or
09) as medically indicated births. Other births were considered spontaneous.

SGA was defined as fetal growth in the lowest 10t percentile. We used a
Scandinavian formulal” to calculate fetal growth rate index, which adjusts for gestational
age and sex. A cut-off value of fetal growth rate index below the 10t percentile was
identified separately for our non-exposed cohort. This cut-off value was then used to
define SGA in our study population. Transferal to the Neonatal Intensive Care Unit (NICU)

is a variable registered in the IBR.
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Secondary outcome variables

The following ICD - 10 codes were used to examine neonatal health outcomes:

Singleton, born in hospital (a primary diagnosis, infants with no other diagnosis) (238.0),
pneumonia or respiratory distress (15, ]18, P23, P36, P22, P25), neonatal jaundice
(P59.0, P59.9), cephalhaematoma due to birth injury (P12.0), and other neonatal

hypoglycemia (P70.4).

Statistical analysis
Differences in background characteristics between the groups were analyzed using the
Chi-square significance test for categorical variables, at a significance level of a = 0.05.
Linear regression models were used to compare the means for continuous outcomes. We
used Poisson log-linear models to assess differences in the prevalence of neonatal
outcomes between the exposed and non-exposed groups. Then, we derived unadjusted
and adjusted relative risks (RR) and their 95% confidence intervals (CI), respectively.
Given the matching criteria used for the sample selection of the non-exposed
group, crude models were inherently adjusted for maternal age, parity, season, and year
of delivery. We additionally performed secondary analyses where we adjusted for
concurrent socio-economic status (cohabiting and occupational status). Further, we
analyzed the effects of age and time in stratified analyses. Mother’s age at (first)
attendance to the RTS was stratified as being teenagers (12-19 years of age, median 17
years) or adults (220 years, median 23 years). This cut-off in age was chosen since it
reflects the general age at which most Icelandic students complete a four-year elective

high-school education. We also stratified by elapsed time between assault and delivery,



10

since we hypothesized that women who were assaulted more close to delivery were at
higher risk of adverse neonatal outcomes than those who delivered later. Elapsed time
was calculated as number of months between the day of the (latest) assault and day of
delivery, dichotomized into <5 or >5 years (median time was 5.1 years). Time stratified
analyses were adjusted for maternal age, parity (primiparous or multiparous), and year
of delivery.

Data analysis was conducted with IBM SPSS Statistics version 20.0 (Armonk, NY:

IBM Corp.).
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Results

In Table 1, the matching variables are shown in addition to other background
characteristics. Mother’s occupation and cohabiting status differed considerably
between the groups; exposed mothers were less likely to be working, and to cohabit
with a partner (p<0.01, respectively). Mode of delivery did not vary significantly
between the groups while epidural analgesia was more prevalent among the exposed
mothers. Exposed mothers were more often diagnosed with gestational diabetes
(p=0.01), marginally more often with gestational hypertension (p=0.08), but less often

with preeclampsia (p<0.05).

Table 2 presents a comparison of gestational age and size at birth between the groups.
The median gestational age was the same in both groups, but the exposed group
delivered on average one day earlier than the non-exposed group. Compared with
infants of non-exposed mothers, infants of exposed mothers weighed on average 102 g

less, had shorter birth length and smaller head circumference (p<0.01).

Table 3 shows prevalence and risks of various neonatal outcomes in exposed and non-
exposed groups. Compared to the non-exposed group, the exposed group was at an
increased risk of PTB (RR 1.49, [95% CI 1.13, 1.97], especially in the category of
moderately PTB (RR 1.64 [95% CI 1.24, 2.19], not shown in table). Adjusting for socio-
economic status lowered the relative risks for PTB, but the exposed group remained at
an increased risk of moderately PTB (RR 1.43 [95% CI 1.07, 1.93]). The exposed group
had a marginally increased risk of SGA, but not after adjustment for socio-economic

status. Compared with non-exposed neonates, the risk of being transferred to the
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neonatal intensive care unit was increased by approximately 30% among neonates of

the exposed group, both before and after multivariable adjustments.

Table 4 shows a comparison of neonatal outcomes stratified by age at attendance to the
RTS and time from attendance to birth. Compared to the non-exposed group, the risk
estimates were larger for infants of mothers assaulted as teenagers than those assaulted
in adulthood. To some extent, the risk was also larger when those exposed as teenagers
gave birth <5 years of the assault than later. Neonates of teenage mothers who gave
birth <5 years from assault had a 90% increased risk of being transferred to the NICU or
having an Apgar score <7 at 5 minutes. No statistically significant difference was found

for neonates of mothers assaulted as adults who delivered more than 5 years later.

Compared to offspring of the non-exposed group, neonates in the exposed group were
less often diagnosed with the sole diagnosis of being a singleton born in hospital, a
diagnosis which reflects normal birth outcome. Neonates in the exposed group were at

increased risks of neonatal hypoglycemia and possibly also neonatal jaundice (Table 5).

Discussion

Main findings

With prospectively collected data, our data suggest that neonates of mothers previously
exposed to such trauma are at increased risk of being born preterm and being
transferred to the NICU, as well as some adverse neonatal health outcomes, compared to
infants of non-exposed mothers. These increases in risks were mostly pronounced in
infants of mothers who were exposed as teenagers and delivered within five years from

the assault.

10
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Strength and limitations

A major strength of our study is the population-based and prospective method, where
information on exposure and outcomes were registered independently by health care
professionals. This reduced the possibilities of selection bias and eliminate recall bias,
and enabled a complete follow-up of pregnancies and neonatal outcomes of women who
had sought medical services for sexual violence. Also, most women in the population
had access to the services at the RTS though geographical restrictions may have applied
in some cases. Both the RTS and maternal health care/delivery units are parts of the
governmental national health care and at no additional cost to the attendees. We are
unaware of other studies that have been able to utilize such data sets and methods
within this field.

Nonetheless, our method is not without limitations. Our exposure estimation is
not complete; the RTS, located at the emergency department, may serve the most violent
incidents, but chronic abuse and assaults by known perpetrators may be
underrepresented.16 Further, we do not have information on whether background
characteristics, e.g. age or socio-economic status, affect women'’s help seeking behavior
to the RTS. The estimated prevalence of rape/rape attempt in the general population is
13% among women after the age of 15 years,18 and the proportion of women attending
RTS was much less, even though the attendance rates increased from 1998 through
2007.16 Thus, some women in the non-exposed group may have been exposed to sexual
violence, even though they did not attend the RTS. Given that there is a true association
with the exposure and risks, misclassification of exposure status would result in an

underestimation of the risks we investigated. Second, our exposed women sought

11
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medical attention, the vast majority shortly after the assault,16 and some received a
trauma focused treatment at the RTS. Therefore, they may have worked through their
experience more than those who had been exposed to sexual violence but did not attend
the RTS. This could also lead to an underestimation of the RRs. Third, we did not have
statistical power to detect small effects, e.g. as in the case of very PTB, SGA and neonatal
diagnosis. Last, we also lacked information on smoking and BMI, which are not
electronically registered in the IBR. These factors may act as confounders, effect-
modifiers, or mediators of the association between sexual violence and adverse neonatal
outcomes. However, these factors are strongly associated with socio-economic status,
which when accounted for did not change the relative risk considerably, except for the

relative risk of PTB.

Interpretations

Preterm birth is a substantial cause of neonatal morbidity and mortality.1% 20 The
etiology of PTB is complex and not well understood, but suggested associations include
infections, smoking, and socio-economic factors20 21, All of these factors are relevant for
the underlying mechanism between sexual violence and PTB. The somewhat lower RRs
we found after adjusting for mother’s concurrent socio-economic status were therefore
anticipated.?z We do not have information on mother’s socio-economic status at the time
of exposure; thus, it cannot be disentangled whether it is a confounder or a mediator in
the association between sexual violence exposure and PTB. This scenario also applies to
the study design of the MoBa study,!2 where the crude odds ratio (OR=1.28) of PTB
among mothers with self-reported accounts of past sexual violence, was attenuated in

adjusted models (including education, smoking and mental distress during pregnancy).

12
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In a review, Wosu et al.14 called for further studies on child sexual abuse and PTB and
suggested that studies should analyze sub-categories of PTB. We found an increased risk
of PTB overall among exposed women, and also showed our results for moderately PTB
separately. However, we did not have statistical power to conclude whether there was a
risk difference in very PTB. Yet, even moderately preterm neonates are at an increased
risk of both morbidity and mortality.19 22

Antenatal depression is associated with PTB, 23.24 and a risk increase has been
reported both among women having major depressive disorder and posttraumatic
stress disorder (PTSD) during pregnancy.2> Moreover, prenatal antidepressant use is
associated with an increased risk of PTB.25 26 We do not have information on mental
health or antenatal medication use, but given the increased risk of prenatal depression?.
27 (and PTSD)? among sexual violence survivors, we cannot rule out that such
morbidities or medication use mediate our findings.25 26 Further, women with anxiety
and depression are less likely to quit smoking during pregnancy,28 and we have
previously reported an increased prevalence of smoking during pregnancy in our sub-
cohort.5. Smoking is a known risk factor for neonatal morbidity, but cessation
interventions during pregnancy can lower the risks of adverse neonatal outcomes?2? and
may therefore be of great importance. Among other suggested pathways between sexual
violence and adverse neonatal outcomes is elevated cortisol levels during late
pregnancy, which have been associated with child sexual abuse,30 shorter birth length
and lower birthweight.31

We have previously reported an increased risk of obesity (for primiparas) in a
subgroup of our exposed study population.> Results from a previous study indicate that
infants of mothers with high BMI are at an increased risk of NICU admissions, which may

partly be mediated via neonatal hypoglycemia.32 We lacked information on maternal

13
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BMI in this study, but our exposed women were more frequently diagnosed with
gestational diabetes, which is closely associated with BMI.33 Also, our exposed group
was at increased risk of (moderately) PTB, which could have attributed to some of the
risk increase in neonatal hypoglycemia.22

The risk estimates for SGA were marginally significant overall, but the point
estimate diminished when we adjusted for socio-economic status, which could to some

extent have reflected maternal smoking, a known risk factor for SGA.34

Our findings indicate that younger age and shorter time from assault may be important
for risk of adverse neonatal outcomes. We are not aware of other studies on sexual
violence and subsequent neonatal outcomes showing results stratified by age and time.
In our previous study, smoking rates were twice as high in the exposed teenage group
compared to non-exposed women, while fourfold higher for those assaulted as adults
compared to non-exposed women.> Even though the confidence intervals overlapped,
smoking is an unlikely explanation for the observed differences in neonatal risks by age
at assault. However, the odds of prenatal depression are inversely associated with time
from assault,” and re-victimization in adulthood increases the association between child
sexual abuse and psychiatric disorders.3> We lack information on women’s mental
health status, but Seng et al.36 reported more favorable neonatal outcomes not only
among trauma-resilient mothers, but also those who have experienced traumatic events
but recovered from PTSD, when compared to those with prenatal PTSD. Therefore,
psychological support may be of great importance for exposed women'’s subsequent

neonatal outcomes.

14



Conclusion

Our data suggest that a mother’s past exposure to sexual violence may be associated
with an increased risk of neonatal complications, including preterm births and
transferals to the neonatal intensive care unit. Exposure during the teenage years and <5
years between the assault and delivery were the strongest risks factors for these

adverse outcomes.
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Table 1. Comparison of background and infant characteristics by mother‘s
sexual violence exposure status

Non-exposed Exposed
n % n %
9104 895 1067 105
value
Age at delivery (years) 091
<19 951 10.4 119 11.2
20-24 3080 33.8 368 34.5
25-29 2900 319 335 31.4
30-34 1566 17.2 176 16.5
35orolder 607 6.7 69 6.5
Parity 0.99

Primiparas 4293 47.2 503 47.1
Multiparas 4811 52.8 564 529
Season of delivery 0.92
January - April 2861 31.4 342 321
May - August 3115 34.2 361 33.8
September - December 3128 34.4 364 34.1
Infant's sex 0.64
Male 4684 51.4 557 52.2
Female 4420 48.6 510 47.8
Occupational status <0.01
Employed/missing 6150 67.6 581 54.5
Student 2018 22.2 227 21.3
Not working 936 10.3 259 243
Cohabiting status <0.01
Cohabiting 7047 77.4 631 59.1
Not cohabiting 1931 21.2 419 393
Missing 126 1.4 17 1.6

Place of delivery <0.01

Capital (Landspitali) 6104 67.0 827 77.5
Other 3000 33.0 240 22.5

Mode of delivery 0.27
Spontaneous vaginal 7137 78.4 814 76.3
Vaginal instrumental 698 7.7 93 8.7

Cesarean Section 1269 13.9 160 15.0
Epidural analgesia 2417 26.5 322 30.2 0.01



Antenatal diagnoses
Gestational diabetes
(024.4 or 024.9)
Gestational hypertension
(013)
Preeclampsia
(011, 14, 15)

204

225

329

2.2

2.5

3.6

37

36

26

3.5

3.4

2.4

0.01

0.08

<0.05



Table 2. Comparison of gestational age and size at birth between infants of
exposed versus non-exposed mothers

p-values 2

N Median Mean StDev A B C
Gestational <0.01 0.08
age (days)
Non-exposed 9099  281.00 279.69 11.78
Exposed 1065  281.00 278.69 12.30
Birth weight <001 <001 <0.01
(grams)
Non-exposed 9104 3690.00 3675.58 553.23
Exposed 1067 3580.00 3573.62 539.89
Length (cm) <0.01 <0.01 <0.01
Non-exposed 9098 52.00 51.45 2.73
Exposed 1066 51.00 50.91 2.45
Head circum- <0.01 <0.01 <0.01
ference (cm)
Non-exposed 9090 36.00 35.65 1.62
Exposed 1067 35.50 35.39 1.60

a Linear regression models. A: Crude model (inherently adjusted for age, parity and season of
delivery). B: Adjusted for gestational age. C: Adjusted for SES.



Table 3. Comparison of neonatal outcomes between mothers exposed

versus non-exposed to sexual violence

Total

Term delivery
(37-41 weeks)

Preterm delivery
(=36 weeks)

Spontaneous
Medically indicated

Small for
gestational age
(10t percentile)

Transferal to the
Neonatal Intensive
Care Unit (NICU)

Apgar score <7 at
5 minutes

Non-

exposed

n %
9104 89.5
8329 915
360 4.0
249 3.9
111 41
907  10.0
431 4.7
213 2.3

Exposed
n %
1067 10.5
948 888
63 5.9
44 6.0
19 5.7
125 11.7
68 6.4
34 3.2

RRe

0.97

1.49

1.55
1.38

1.18

1.35

1.36

Model2
95% CI

0.95-0.99

1.13-1.97

1.12-2.14
0.84-2.26

0.98-1.42

1.05-1.73

0.96-1.94

Modelab

RR¢ 95% CI

0.98 0.95-1.00
1.30 0.98-1.74
1.34 0.95-1.89
1.21 0.74-1.98
1.06 0.87-1.28
1.31 1.02-1.68
1.33 0.92-1.92

aData mathced on maternal age, parity and season of delivery

bAdjusted for socio-economic factors (maternal occupation and marital status)

cRelative risks, with infants of non-exposed mothers as a reference group.



Table 4. Comparison of neonatal outcomes by mother‘s exposure level:
Stratified by time from exposure to outcome and age at exposure,
n=10,171 infants

Total

Preterm delivery

Delivery <5 years
of the assaultac
Delivery >5 years
of the assaultac

SGA
(10th percentile)

Delivery <5 years
of the assaultac
Delivery >5 years
of the assaultac

Transferal to the
NICU

Delivery <5 years
of the assaultac
Delivery >5 years
of the assaultac
Apgar score
below 7 at 5
minutes
Delivery <5 years
of the assaultac
Delivery >5 years
of the assaultac

Non-exposed

mother

n %
9104
360 4.0
907 10.0
431 4.7
213 2.3

646
41

18

23

78

39

39

47

19

28

22

13

Mother exposed
<20 years of agea

%

6.4

6.6

6.2

121

14.2

10.5

7.3

6.9

7.5

3.4

4.7

2.4

Model

RRP  95% CI

1.61 1.14-2.26
1.68 1.05-2.69
1.56 1.01-241
1.22  0.96-1.53
1.30 0.97-1.76
1.09 0.79-1.49
1.54 1.15-2.06
1.92 1.22-3.00
1.36 0.93-1.99
146 0.95-2.23
1.89 1.08-3.32
1.24 0.64-2.39

n
421
22

16

47

30

17

21

12

12

Mother exposed
2 20 years of agea

5.2

6.5

3.4

11.2

12.1

9.8

5.0

4.9

5%

2.9

1.6

4.6

Model

RRP  95% CI

1.32 0.86-2.03
1.66 1.03-2.68
0.85 0.39-1.88
112 0.83-1.51
1.26 0.88-1.80
1.01 0.59-1.71
1.05 0.69-1.61
1.13 0.66-1.92
088 0.47-1.66
1.22  0.69-2.15
0.63 0.24-1.67
1.91 0.94-3.87

aThose who attended the Rape Trauma Service more than once were categorized according to age at first

attendance and date of the latest assault.

bRelative Risks with infants of non-exposed mothers as a reference group.

cTime stratified analyses were adjusted for age, parity and year of delivery.

Deliveries <5 years of the assault, n=274 for mothers exposed in adolescence and n=247 for mothers exposed in

adulthood.

Deliveries >5 years of the assault, n=370 for mothers exposed in adolescence and n= 174 for mothers exposed in

adulthood.



Table 5. Neonatal diagnoses. Comparison of infants of mothers exposed
versus non-exposed to sexual violence

ICD-10 diagnosis
Singleton, born in hospital
(infant with no other diagnosis)
(238.0)

Pneumonia or respiratory distress
(J15,]18, P23, P36, P22, P25)

Neonatal jaundice (P59.0, P59.9)

Cephalhaematoma due to birth
injury (P12.0)

Other neonatal hypoglycaemia
(P70.4)

Non-

exposed

n %
7099 78.0

296 3.2

370 4.1

116 1.3

79 0.9

758

42

57

14

20

%

71.0

3.9

5.3

1.3

1.9

Exposed

RRa2 95% CI
091 0.87-0.95
1.21  0.88-1.67
131 0.98-1.76
1.03 0.58-1.84
216  1.33-3.50

alnherently adjusted for maternal age, parity and season of delivery
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Midst6d § Lydheilsuvisindum vid Hi
D Unnur A. Valdimarsdéttic
Stapa v/Hringbraut

101 REYKJAVIK

Personuvernd

Raudardrstig 10 105 Reykjavik
simi: 3109600 beélasimi: 510 9606
netfang: postur@personuvernd.is

veffang: personuvernclis

Reykjavik, 28.jali 2010
Tilvisun: 2010060504AT/--

Heimild
samkvaemt 3. mer. 15. gr. laga nr. 74/1997
og 8. mgr. 1. gr. 8. gr. laga nx. 41/2007, veitt i samraemi vid
Log7. . 1. mgr. 4. gr. reglna nr. 712/2008 um tilkynningarskylda
og leyfisskylda vinnslu persénuupplysinga, sbr. 33. gr. laga nr. 77/2000
um persénuvernd og medferd personuupplysinga.

L
Umnséken

Personuvernd hefur borist umsdkn Unpar A. Valdimarsdéttur, forstddumanns Midstédvar i
Iyékeilsuvisindum vid Hi, Berglindar Gudmundsdottur, salfredings 4 Landspitalanum, Bernards
Harlow, professors og  deildarforseta faraldsfraedideildar Minnesota-hdskdla, Ragnheidar
Bjarnaddttur, fadinga- og kvensjikdomaleknis, og Agnesar Gisladéttur, doktorsnema, dags. 28.
yani 2010, um heimild ¢l samkeyrslu vidkvaemra persénuupplysinga, { tilefni af rannsékninni
SFedingaritkomur kvenna sem hafa ordid fyrie kynferdisofbeldi (e. Adverse birth outcomes
among victims of sexual violence)™.

T umsékninni er tilgangur vinnslunnar sagdur vera ad kanna hvort konut, sem hafa ovdid fyrir
kynferdisofbeldi, séu { aukinni heettu 4 erfidleikum/vandamdilum tengdum medgdngu og fedingu
stdar 4 lifsleidioni. Rannsokoin midar a8 pvi ad greina  dhattublutfall  Swskilegra
medgongu/ fedingamitkoma medal kvenna sem hafa ordid [ysir kynferdisofbeldi (e, exposed)
begar tidni slikra tdtkoma { &htsettum konum (bakgrunnspydinu, e. unexposed) er hofd il
vidmidunar.



Unnid verdur med upplysingar br Opersénugreinanlegum  gagnagrunni  Neydarméttdku
Landspitalans, en pad er rafrenn gagnagronnur yfir afla pa cinstaklinga sem leitad hafa adstodar
hja Neydarmottkunni frd 1993-2007. Lykill sem tengir kennitéhu einstaklinga vid nimer peirra
hja Neydarméttokunni er adgreindur frd gagnagrunninum en lykillinn er naudshnlegur til a8 haegt
sé a0 nota gbgnin { rannséknarskyni med samtengingu gagnagrunna. Upplfsinga um dagsetningu
brots, aldut brotapola, alvatleika brots, sdgu um fyed A6l nftingu pjdnustu, hvort polandi hafi
kart ardsina, tengs! polanda og geranda og énnur einkenni kynferdisofbeldising verfur aflad tr
grunninum.

Upplysinga um afbrigdi og lengd fedingar, thlutanit og adgerdir { fedingn, sjikddémsgreiningu
médur og barns, apgar-skor bams, faxdingarpyngd og medgdngulengd verdur aflad e
Fzdingaskrd Landleknis. Binnig verdur unnid med upplysingar um aldur médur, hyhskaparsttdu
og atvinnu, fyri fedingar/fosturlit, medpéngulengd, fosturstodu, Hmasetningu fméing'u‘
fmémomsmé og pjbdnustustig 1 heilbrigdisjénustu vid fadingu. Unnid verdur med gdgn vr
fasémgaskm til og med 31. desembm 2009.

Upplysinga um reykingqr ifengis- eda vimuefnaneysln mdédur 4 medeoneun og BMI-studul
modur verdur aflad Gr medraskrd og upplysingar um menntunarstig modur V(Zla’l fengnar fra
Hagstofu Islands og notadar til sammburéal og letdréttingar { tolfm:éﬂum arvinnsiu.

Vardandi samkeyrshy framangreindra skrda segir { umsdkninni:

moamkeyrslan fer panmg fram:

1) Afmérkun rannséknarhdps. Med samlkeyrsiu kennitalna kvenna sem leitad hafa il
Neylarmétrokn vid fedmgarskra ern: a) fwdingar kvenna sem hafa verid atsettar fyrir
kynferbisofbeldi audkenndar (1/0), b) dlviljunarfstak 5 samanburdatkvenna/ fxémga fyrir
hverja dtsetta konu/fedingu (parad meé fynga eindum haerti) valid. Abyred 1 samvinnu vid
rannsakendur: Upplfsingateknisvid LSH.

2) Oflun mikilveegra leidréttingarpitta: a) ) Menntunarstig patttakenda er fengid frd Hagstofu

Tslands med eftirfarandi haetti: Starfsmadur upplysmg'umkmswés LSH fer med I;enmr.olm
Gtsettra og Ottsettra kvenna 4 Hagstofuna. Par eru uppljsingar um menntun samkeyrdar.
Starfsmenn hvorugrar stofnunatinnar hafa upplysingar um hvada kennitala tilheyrir Gtsettum
hépi {fyrir kynferdisofbeld) og hver ekki. Menntunarupplfsingar eru sidan ferdar inn i
rannsoknargagnagrunn 4 Upplysingasvidi LSH. by Upplysingar um reykingar 4 medgdngu og
BMI médur eru fengnar ur madraskram. Doltorsnemi verkefnising {AG) far kennitdlur
Gtsettra og Outsettra kvenna 4 upplysingateknisvidi LSH og flettr upplysingum upp i
medraskrim. Doktorsneminn er pannig blindur gagnvast pvi hvort patrtakendur eru visettar
eda Gatsettar fyrir kynferdislegu ofbeldi. Upplysingarnar ar macdraskram eru sidan fardar inn
i midlegan rannséknargagnagruns 4 upplfsingateknisvidi LSH.
Dulkédun og rannséknarvinnslugrannur athdinn: begar allar upplsingar eru komnar inn £
gronninn, ern kennitdlur  dullsddadar af starfsmanni Upplysingatzlknisvids LSH og
rannsoknarvinaslugrunnur tlbdinn, Samkeyrsla persénuupplysinga verdur gerd samkva.mt
Oryggishandbék Landleknisembattising 4 LSH. Ad samkeyrsiu lokinni veléuz Ivkl med
dulkddun gagna eytt samkvaemt verkferli Oryggishandbékar Landlxknisembzttisins.

Pz segir [ umsokninni 20 vidkvem  heilsufarspogn  rannséknarionar verdi med  dlu
Opersénugreinanleg 1 vinnslugrunni beim er Upplysingatelnisvié LSH Gtbfr og pess gatt ad vid
greiningu gagna verdi aldrei farid nidur 1 svo litla hopa ad unnt verdi ad pelkja einstaklinga 1ir af



peim sem til pekkja. Gogn verda vardveitt { vinnslugrunni a tolvutacku formi hjd rannsakendum.
Lykli sem tengir saman kennitdhur og dulkédadar kennitolur verdur eytt ad samkeyrsh lolanni.
Abyrgdaradili mun sj til pess ad gognum verdi eyit eigi sidar en 5 drum efiir ad rannsdkn lkur.

L
Leyfissieyid og tilkeymningarskyld vinnsla
Abyrsdaradils og leyfeshafi

Samkvaemt 7. tolul. 1. mgr. 7. gr. reglna Personuverndar nr. 712/2008 cr midlun vidkvemea
persénuupplysinga i pigu visindarannsdknar hid leyfi stofnunarinnar, enda standi abyrgdaradili
beitra upplysinga sem midlad er eldd ad rannsdkninni, Samkvemt 1. 8lul. 1. mgr. 7. gr. sému
reglon er samkeyrsla skrdz med vidkvemum pessénuupplysingum auk pess hid leyfi
Petsonuverndar, nema pegar einvordungu eru samkeyrdat upplysingar Or pjodskid wm ndéfn,
kennitolut, fyrittekjanimer, heimilisfong, adsetur og pdstndmer; adeins eru samkeyrdar skrar
sama  4byrgdaradila, pé ad undanskildum midlegum skram sem innihalda  vidlkvaemar
persénuupplysingar; eda samkeyrslan byggist 4 skriflegu sampykki eda lagafyritmaelum. Engin af
pessum wndantekningum 4 vid wm wntedda samkeyrslu upplysinga fid Neydarméttsku LSH og
Hagstofu [slands vid Fadingaskrd Landleknis, m.a. par sem um er ad reda midlegar skrir med
vidkvemum persénuupplysingum. Parf pvi leyfi med stod 1 1. télal. 1. mgt. 7. gr.

Prdingaskra er vardveitr 4 Landspitala-hiskélasjikeahisi en Landleknisembettd skipuleggur
skrina og er dbyrgdarmadut hennar, sbr. 4. t5lul. 2. mgr. og 4. mgr. 8. gr. laga nr. 41/2007 um
landlzkni. Samkvemt 8. mgr. sému greinar, sbr. 3. mgr. 15. gt. laga nr. 74/1997 um réttindi
sjuklinga, parf leyfi Personuverndar til adgangs ad petrri skrd.

1L
Leyfisskilmdlar

Personuvernd hefur fjallad um umsékn Unnar A. Valdimarsddttur, Berglindar Gudmundsdottu,
Berards Hatlow, Ragnheidar Bjamaddttur og Agnesar Gisladdttur, dags. 28. juni 2010, 1 iési 1.
og 7. tolul. 1. mgr. 7. gt. reglna nr. 712/2008 um tilkynningarskylda og leyfisskylda vinnshu
persénuupplysinga, sbr. 33, gr. laga nr. 77/2000 um persénmuvernd og medferd
persénuupplysinga, og 8. mgt. 8. gr., sbr. 4. tolul. 2. mer. 8. gr. laga nr. 41/2007 um landlaekni,
sbr. 3. mgr. 15. gr. laga nr. 74/1997 um réttindi sjiklinga. Med visan til pessara dkvada, sem og
m.a. ad vittum dkvadum 29, 33, og 34. gt. { formilsordum petsénuverndartilskipunarinnar nr.
95/46/EB og akveedi 9. tolul. 1. mgr. 9. gt laga nr. 77/2000, hefur stofnunin ikvedid ad veita
umbedid leyfl til vinnshu persénuupplysinga vegna rannsSknarinnar , Faedinganitkomur kvenana
sem hafa ordid fyrir kynferdisofbeldi {e. Adverse birth outcomes among victims of sexual
violence)®.

Leyh petta gildir til 31. desember 2014 og er bundid efticfarandi skilys&umm:

7. A’/'?)ﬂgﬁmwdi/i ad winnsh personanpplisinga

Unnar A. Valdimarsdottie, hijd midstdd Lydheisuvisinda vid Hi, Berglind Gudmundsdétar, hja
Landspitalanum, Bernard Harlow, Ijd  fataldsfredidedld Minnesota-hiskdla, Ragnheidur
Bjarnadotdr, fadinga- og kvensjikdomalzknir, og Agnes Gisladottir, doktorsnemi, teljast vera
abyrgdaradilar vinnslunnar { skilningi 4. t8lul. 2. gr. laga nx. 77/2000, sbr. nidurlag I1. kafla hér ad
framan, og jafnframt handhafar leyfis pessa (hér eftir nefnd | Jleyfishafar™). Fer Unnur A.
Valdimatsdottit med alle fyritsvar gagnvatt Personuvernd um alla peetti er varda petta leyfy, b. 4
m. dlitaefni er upp kunna 2d rfsa um pad hvort vinasla personuupplysinga hafi verid i sapraemi
vid 16g, reglur og Akvadi bessa leyfis. A pvi er vardar midlun fra Landlzknisembettinu fer
Sigtidur Haraldsddttr med fyrirsvar.



2. Ligmeer vinnsia persdnuupplisinga of pagnarskyid

a.

b.

Leyfishafi ber abyrgd 4 pvi ad vinnsla persdnuupplysinga vegna rannsolmarinnar fullnegi
avallt kedfom 1. mger. 7. gr. laga nx. 77/2000.
Fatid skal med upplysingar, sem skridar eru vegna raunséknarinnar, § samremi vid 16g nr.
7772000, Iog nr. 55/2009 um sjpdkraskedr, 1b6g nr. 74/1997 wm réttindi spiklinga og leknaldg
nr. 53/1988. Hyilir pagnarskyida 4 leyfishafa og 68rum petm sem koma ad rannsdkninni wm
hedsufarsupplysingar sem unnid er med, sbr. 15. gr. laga nr. 53,/1988. Pagnarskylda helst hott
latid sé af stdrfum vid rannsdknina.
Tald haskélanemar eda adtir, sem ekl teljast dl loggiltra heilbrigdisstétta, patt { framlvaemd
rannséknarmnar skaln peir undirita sérstaka pagnarskylduyfirlysingu, par sem beir m.a
dbyrgjast ad tilkynna leyfishafa ef { rannsdknargbgnum eru vidkvemar persénuupplysingar
um pa sem eru ¢da hafa verdd mald vidkomandi, skyldir eda meegdir honum { beinan legg eda
ad Gorum hd til hlidar eda tengdir honum med sama hatt vegna attleldingar. Br vidkomandi
bi dheimilt ad kynna sér gogn um pi einstaklinga. Leyfishafa eda fulltréa hans ber ad votta
rétta undicskrift hlutdeigandi og dagsemingu shikrar yfidysingar og koma henni
Persénuverndar innan tveggja vikna frd utgafu leyfis pessa eda frd pvi ad vidkomandi hefur
storf vid rannsdknina. Pagnarskyldan er byged 4 3. mgr. 35 gr. laga nr. 77/2000. A
heimasidu Persénuverndar er ad finna stadlad eydublad fyrir pagnarskylduyfitlysingu. Ef
pagnarskylduyfirlysingum er ekki skilad innan tlskilins frests getur Persénuvernd afturkallad
leyfi petta.
Leyfi petta heimilar einvérdungu ad safnad verdl Gr sjilaaskram beim heilsufarsupplysingum
sem gildi hafa fyrr rannsékn leyfishafa og samrymast matkmidum hennar. Hafi
jﬁkmskrémppl{rsingar 1 sjakraskra verid merktar sérstallega vidkvemar { samuemi vid 2.
mgr. 13. gr. laga nr. 55/2009 heimilar leyfi petta eingdngu a8 slikum upplysingum verdi
safn'xé hzﬁ bt auglidst vaegl fyrir gedl rannsdknar og nidurstddur.
Leyfi betta heimilar ekki rannsakendum adgang ad sjikraskrirupplysingum hafi vidkomand:
sjildingur eda umbodsmadur hans lagt bann vid bvi a8 rannsakandi, eda annar tiltekinn adili
sem. starfar 4 hans vegum, hafi slikan adgang ad sjikraskrd vidkomandi skv. 4. mgr. 13. gz
spikraskratlaga nr. 55/2009.

B Vinnaferti — Dulkéiun

a.

b.

d.

Ol rannséknargden skulu vardveitt 4 dulkédudum kennitdlum eingdngu.

Prr upplysingar, sem hemmilt er ad samkeyra, eru annars vegar uppiysmou fra
Neydarmottoku Landspitala- ll’lﬁixolﬂS]ulu ahuss og Hagstofu Islands, sbL kafla I { leyfi bessu,
og hins vegar tilgreindar upplysingar ir Fedingarskea.

Starfsmadur uppl)'fsinmt’dunsviés LSH skal dulkéda upplysingar fré Ncyéu"méttijku
Hagstofu og tr Fredingaskid med sama hett, Greiningarlyldll skal vardveittut 4 Sruggum
stad og aE)ems vera rLacrengﬂegm UMSjONaTmANInIm.

Upplfsingar frd Landspitalanum og Hagstofu Tslands, sem sendar eru Upplysingatzeknisvidi
Landspitala, skulu sendar pvi med Sruggum hetd, s.s. 4 geisladiski sem komid er dl skila {
mnsighidu uimnslagl.

Pegar pmr heilbrigdisupplfsingat, sem leyfi betta tekur i, hafa vetid skeddar |
rannséknargdgn, og eftir atvikum verid stadreynt ad pmr séu réttar, og ghenin ad 5o1ru leyt
verid fullgerd, skal tryggia 20 par ligel ekki fyrir audkenning 4 pvi ﬂa hvada einstaklingi
upplysingarnar stafa, p.e. med pvi ad eyda greiningarlykli. Ber Unnur AV ﬂdmmlsdotm
abyrgd 4 pvi ad senda Persénuvernd tilkynningu um eydinguna.

4. Oryggi vid vinnsiu persémumpplisinga

Leyfishafa ber 28 gera videigandi twknilegar og skipulagslegat Sryggisradstafanir til ad vernda
persdnuapplysingar gegn dleyfilegum adgang 1 samraemi vid 11. og 12. gr. laga nx. 77/2000. Par
er m.a. askilid ad:



beita skuli eidst6funum sem tryggia nagilegt Srygel midad vio dhwttu af vinnslunni og edli
petrra gagna sem verja 4, med hlidsjén af nyjustu tekni og kostnadi vid framkvamd peitra,
og

tryggja skuli a0 dhmttumat og Styggisradstafanit vid vinnshu persénuupplysinga séu 1
samrzmi vio 16g, reglur og fyrirmali Persénuverndar um hvernig trygeia skal Gryggi
upplfsinga, b.m.t. pa stadla sem hin dlsvedur a8 sladi fylgt.

Leyfishafi ber dbyrgd 4 bvi ad hver si er stacfar { umbodi hans og hefur adgang ad
persénuupplysingum vinni adeins med ber { samrami vid skyr fyritmaeli sem hann gefur og ad
pvi marki ad falli innan skilyrda leyfis bessa, nema 16g maeii fyrir 4 annan veg, sbr. 3. mar. 13. ot.
laga nx. 77/2000.

oy

a.

b.

6.

a.

b.

- Vardveisia og eydin

‘ 10 gagnd
Avallt skal tryggt ad rannséknargégn séu vardveitt 4 tryggum stad og adeins par sem ldgum
samlkvamt er heimilt ad vardveita pau.

A0 lokinni peirri rannsékn, sem leyfi petta tekut dl, b6 cigi sidar en vid lok gildistima
leyfisins hinn 31. desember 2014, ber 28 eyda llum rannsdknargdenum.

Albmennir skilmdlar

Leylishafi ber dbyrg® 4 ad farid sé med &l petsénuandkennd gbgn sem spikragden i
samremi vid 16g, reglur og dkvadi bessa leyfis.

Leyfishafi skal dbyrgjast 2 engir adrir en hann f4i { hendur personugreinanleg gogn sem
sérstalklega verdur aflad i bagu bessatar rannséknar.

Oski leyfishafi bess 20 hetta rannsékn ber honum ad leggja petta leyfi inn til Persénuverndar
& skriflegan og sannanlegan hatt. Skal ba tilgreina hvort peim persénuupplysingum, sem
unnar voru 4 grundvelll pessa leyfis, hafi verid eytt. A 68rum kost virskurdar Persénuvernd
um hvort personuupplysingunum skuli eytt eda peer vardveittar med dkvednum skilyrdum.
Leyfishafa ber ad veita Personuvernd, starfsménnum og tilsjonarménnum hennar allar
umbednar upplysingar um vinnsh persdnuupplysinga sé eftir bvi leitad { pagu eftilits. Brot 4
alevaedi pessu getur vardad afrurkollun 4 leyfinu.

Persénuvernd getur 14tid gera tittekt 4 pvi hvort leyfishafi fullnaegi skilyrdum laga nr. 77/2000
og reglna sem setiar eru samkvemt peim eda einstékam fyriemaelum, Getur Persénuvernd
akvedid ad hann skuli greida bann kostnad sem af pvi hlyst. Persénuvernd getur einnig
ikvedid ad leyfishafi greidi kostnad vid uttelt 4 starfsemi, vid undirbining dtgifu
vinnshileyfis og annarrar afgreidslu. Persénuvernd skal b4 gazta bess ad s sérfredmgut, sem
framlcvammir umredda ek, undisgt yHilfsingu um ad hann lofi ad gta pagmelsku um
bad sem hann fer viteslkju um i statfsemi sinni og leynt ber ad fara cftit 15gum eda edli
mils. Brot 4 slilri pagnarskyldu vardar refsingu samkvemt 136. gr. almennra hegningatlaga.
Pagnarskyldan helst pott 14t sé af starfi

Leyfi petta er had bvi skilyrdi ad einungis verdi safnad beim upplysingum sem #audsyulegar
eru vegna rannsoknarinnar.
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VISINDASIDANEFND
: ) Yegmitla 2 yiiavik,

Unnur Anna Valdimarsddttir Vegmiita 3, 108 Reyifavik
Grenimel 2 Sid: 551 7100, Bréfsimi: 551 1444
107 Rey](JaWk netfang: visindasidanefhd@vsn.stir.is

Reylkjavik 22. jani 2010
Titv.: VEND2010030009/03.7

Efni: Vardar: 10-077-S1 Fadingaritkomur kvenna sem hafa ordi® fyrir kynferdisefbeldi. (e.
Adverse birth outcomes among victims of sexual violence).

Visindasidanefnd pakkar svarbréf pitt, dags. 22.06.2010 vegna adursendra athugasemda vid ofangreinda
rannséknardzetlun sbr. bréf nefndarinnar dags. 01.06.2010. f bréfinu koma fram svér og skyringar til
samramis vid athugasemdir Visindasidanefndar og bv{ fylgdi nyr og endurbazttur spurningalisti til
patttakenda rannscknarinnar, par sem kemur betur fram hvad verdur skrdd af rannsakendum a sto8ludu
spurningabladi fid Landspitalanum dsamt leyfi fr4 lzkningaforstjora Landspitala.

Fjallad var um svarbréf bitt og dunur innsend gdgn 4 fundi Visindasidanefndar 22.06.2010 og voru pau
talin fullnaegjandi.

Rannsdknardztlunin er endanlega sampykkt af Visindasidanefnd.

VisindasiGanefnd bendir rannsakendum vinsamlegast 4 ad birta VSN tilvisunarnimer rannsoknarinnar
par sem vitnad er i leyfi nefudarinnar { birtum greinum um rannséknina. Jafnframt fer Visindasidanefnd
fram 4 ad f4 send afrit af, eda tilvisun i, birtar greinar um rannséknina. Rannsakendur eru minntir 4 ad
tilkynna rannséknarlok til nefndarinnar.

dr.




LANDLAKNISEMBATTID
Directorate of Health

Unnur Anna Valdimarsd6ttir
Stapi v/Hringbraut
101 Reykjavik

Seltjarnarnesi, 30. jini 2010
2010050171/5.6.1/HBS/hbs

Efni: Adgangur ad gognum ir Faedingaskrd vegna rannséknarinnar: “Adverse birth
outcomes among victims of sexual violence”.

Landleknisembeettid visar til umséknar pinnar sem barst bann 14. mai s.I. [ umsékninni er
Oskad eftir adgangi ad gognum ur Fadingaskrd vegna rannsoknar 4 fadingarttkomum kvenna
sem ordid hafa fyrir kynferdisofbeldi, begar leyfi Visindasidanefndar og Persénuverndar liggja
fyrir. Samkvaemt umséknargégnum verda kennitdlur kvenna sem leitudu til NeySarmottékunnar
eftir ad hafa or8id fyrir alvarlegu kynferdisofbeldi (1993-2007) samkeyrdar vid Faedingaskrs
(1993-2009). Pau gdgn sem Gskad er eftir ur Fedingaskra varda m.a. afbrigdi og lengd feedingar,
ihlutanir og adgerdir i faedingu, sjukdémsgreiningar médur og barns, Apgar skor barns,
feedingarpyngd og medgéngulengd.

Landleeknisembettid sér pvi ekkert til fyrirstodu ad umsazkjandi f&i adgang ad umreddum
gognum med visan { 9. t6lulid 9. gr. laga um persénuvernd og medferd persénuupplysinga nr.
77/2000, ad pvi tilskyldu ad rannséknin fai leyfi Persénuverndar og Visindasidanefndar. Afrit af
badum leyfum purfa a3 berast Landleknisembaettinu 48ur en adgangur er veittur ad umbednum
gégnum.,

VirBingarfyllst,
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Sigfidur Haralﬁdéttir

Svi0sstjéri heifbrigdistslfradisvids

Afrit:  Agnes Gisladortir
Visindasidanefnd
Persénunefnd

Austurstrénd 5 # 1S 170 Seltjarnarnes » Iceland » Simi/Tel, (+354) 5101900  Bréfasimi/Fax (+354) 5101919 « P landlaekniris ® www.landf
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HASKOLASIUKRARDS

Unnur Anna Valdimarsdottir
désent, forstédumadur midstédvar
tydheilsuvisindum Haskoéla Islands
Stapa v. Hringbraut

101 Reykjavik

19.05.2010
Tilv. 16
bH/ei

Efni:  Adverse birth outcomes among victims of sexual violence
Agaata Unnur Anna.

Visad er til bréfs pins til framkvaemdastjéra lekninga, dags. 10.05.2010 par sem 6skad er
heimildar til ad ofangreind rannsékn fari fram 4 Landspitala. Um er ad reda rannsékn
Agnesar Gisladéttur til doktorspréfs { 1ySheilsuvisindum vid leknadeild Haskéla fslands.
Daktorsnefnd hennar skipa Unnur Anna Valdimarsdottir (leidbeinandi og dbyrgdarmadur),
Ragnheidur Bjarnadéttir, sérfraedileknir og umsjonarmadur fedingarskrar LSH, Berglind
Gudémundsdéttir, salfredingur 4 neydarmottiku Landspitala og Bernard Harlow, préfessor
vid haskélann 1 Minnesota. { bréfi pinu dskar b einnig eftir adgangi ad sjikraskrim sem
tengjast rannsokninni.

Hér med er veitt heimild il ad ofangreind rannsékn fari fram 4 Landspitala undir pinni
stjorn og { pvi samstarfi sem ad ofan greinir. Jafnframt er veittur adgangur ad sjikraskram
sem tfengjast rannsdkninni. Leyfi betta er had pvi ad fyrir liggi sambpykki
Visindasidanefndar og Persénuverndar en fram kemur ad sott hefur verid um hvort tveggja.

Med kvedju og 6sk um gott rannséknargengi,

Ao Y@ artons

b6rdtr Hardarson
préfessor, yfirleknir
g D

A \ .
_..f*/ ZZ/// //”/zf //%I /fi/”r-’bﬁ/zfg
Olafur Baldursson
framkvamdastjori leekninga

Afrit:

Bjorn Runar Ludviksson, formadur Visindasidanefndar
Sigran Johannesdottir, forstjori Personuverncdar
Ragnheidur Bjarnadéttir, sérfredileknir

Berglind Gudmundsdoéttir, salfredingur

SKRIFSTOFA FRAMKVEMDASTIORA LEKNINGA
Eirfksgdtu 5« 101 Reykjavik « Simi 543 1103 » Fax 543 1112 » Netfang: olatbaldi@iandspitali.is » www.landspitali.is



Midst6d [ Lydheilsuvisindum vid i
Dt Unnur A. Valdimarsdortir, dosent
Stapa

v. Hringbraut

101 Reyljavik

Personuvernd

Raufardistly 10 105 Revkjavik
simi; 510 9600 bréfasimi: 510 9606
netfang: postur@personuvernd is

velfang: personuvernd.is

Reykjavik, 27. jantar 2014
Tilvisun: 2013040391 HGK/~

Efni: Vidbotarleyfi vegna rannséknarinnar ,Faedingaratkomur kvenna sem hafa ordio
fyrir kynferdisofbeldi®

Persdnuvernd visar til bréfs ydar, dags. 29, apsil 2013, par sem pér dskid eftir ad mega baeta vid
rannsdknargdgnum vegna rannsoknarinnar ,,Fadingaratkomur kvenna sem hafa ordid fyrix
kynferdisofbeldi. I erindi yar segir m.a. eftirfarandi:
.»Vinna vid ofangreinda rannsGkn er vel 4 veg koimin; hefur ein visindagrein pegar verid send il
birtingar og tvzer adrar erw { undirhiningd. Til pess ad auka tolfradilegan styrk rannsoknarinnar og til
ad draga megi afdrittarlausar dlykeanir af nidurstddum hennar éskum vid hér med eftir Gtvikkun 4
gagnasafninn 4 eftirfarandi hatt:
a) AD eftirfylgd § Predingaskri verdi lengd til 31. desember 2012 {var adur til 31. desember 2009}
b) Ad fredingum sem notadar eru tl vidmidunar verdl folgad ar 5110
c) AD konum sem leitudu dl Neydarmottokunaar 4 drunum 2008-2011 og sidat faeddu barn dl
31. desember 2012 verdi beett vid hop dtsettra kvenna
Samkeyrsla verdur gerd 4 sama hitt og 4dur a vegum starfsmanns { Hag- og upplysingadeild
Landspitala. Rannsakendur fa eins og 2dur til vinnsiu rannsélnatgrunn 4n persénuaudkenna
(kennitalna) og pvl et engin leid 28 bera kennsl 4 einstaka patttakanda, hvorki { arvinnslu
rannsoknarinoar né { birtingu nidurstadna hennar.”
Hafa Persénuvernd botst undirritadar yfirlysingar fra embeetiz landleknis, dags. 19. jani 2013, og
Landspitala, dags. 12. agtst 2013, par sem heimilad er ad gagnasafn rannséknarinnar verdi
dtvikkad og ad starfsmadur Landspitala framkvami samkeyrslu upplysinganna, eins og lyst et {
framangreindu erindi yOar.

Da hefur Persénuvernd verdd i bréfaskiptum vid your og Upplysingataknisvid LSH 4 timabilinu



oktdber 2013 tl janiar 2014 dl pess ad afla upplysinga um framkvemd rannsoknatinnag, einkum
-t peirra upplysinga sem Upplysingatwekaisvid LSH afhendir your ad lokinni vxmkt_yxslu gapna
fra Neydarmottéku vegna naudgana, embaetti landleknis og Hagstofu Tstands. Med visun til
sidasta svarbréfs ydar tit stofnunarinnar, pat sem m.a. seglr 20 aftinadar verdi tilteknar breytur {
peim vinnshigrunni sem ydur verdur afhentur frd Upplysingateknisvidi LSH, hefur
Persénuvernd fallist 2 beidni ydar um vidbdtarleyfi, sbr. bréf stofnunarinnar til ydar, dags. 17

januar sl

Dbad dlkynnist your hér med ad Personuvernd gerir ekki athugasemdir vid) fyrithugadar breytingar
# framlevemd rannsdknarinnat, p.e. ad gagnasafnid verdi dtvikkad med peim heeeti sem lyst er
hér ad framan og kom fram { beéfl ydar, dags. 29. april 2013, n.t.t. ad bactt verdi vid
rannsdknargden upplysingum dr fedingaskrd landlcknis fyrir dmabilid 31. desember 2009-31,
desember 2012, a0 vidmidunarfjoldi fadinga verdi breyttur ur 5 1 10, 2d baett verdi vid
rannséknargdgn upplysingum vm par konur sem leitudu tl Neydarmotetokunnar 4 arunum
2008-2011 og sidar teddu barm til 31. desember 2012, enda verdi afram fatid 20 ollum peim
skilmalum sem kvedid er 4 um { 40ur dtgefnu leyfi stofnunarinnar tl ydar vegna rannsdknarinnar,
dags. 28. jali 2010.

Aftur 4 méti setur Persénuvernd nid pad vidbotarskilyrdi ad Upplysingatakaisvidi LSH ex
einungis heimilt ad afhenda ydur wmreddan vinnslugrunn ad lokinai samkeyrslu par sem
eftirfarandi breytur hafa verid afrinadar:

- Feedingardagur barns - breytist I fedingatmanud barms

- Péstodmer moédur - breytist { fadingarstadur barns (innan/utan héfudborgarsvadis)

- Rilisfangi f6dut sleppt; tikisfang modur midist vid islenske/erlent

- Hjtiskaparstédu médur sleppt; sambid médur og fodur haldid eftir (ja/nel)

- Starfi £6dur sleppt; starf médur afrinad £ { lavnud vinna/nemi/annad

Vakin er athygh 4 pvi ad umreatt leyft Persénuverndar, dags. 28. juli 2010, er i gildi &l 31

desember 2014, og bet pa m.a. 20 eyda greiningarlykli svo ad ekld liggi fyrir audkenning 4 pvi fra
hvada einstaklingi upplysingarnar stafa.

Viromgatfyllst
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Afrit:

Landspitali haskolasjukrahus
Ingibjorg Richter
Upplysingatacknisvidi

v. Hengbraut

101 Reykjavik

Fmbetti landlaknis
Sigridur Haraldsdottir, svidsstjorl heilbrigdisupplysingasvid
Baronsstig 47



ViSINDASIDANEFND

Hafiarhisid, Tryggvagata 17

Dr. Unnur Anna Valdimarsdottir 101 Reykjavik.

Grenimel 2
107 Reykjavik Simi: 551 7100, Bréfsimi: 551 1444

netfang: visindasidanefnd@vsn.stir.is

Reykjavik 7. mai 2013
Tilv.: VSNb2010050009/03.7

Efni: Vardar: 10-077-V2 Fadingaritkomur kvenna sem hafa ordi® fyrir kynferdisofbeldi. (e.
Adverse birth outcomes among victims of sexual violence).

A fundi sinum 07.05.2013 fialladi Visindasidanefnd um umsokn pina dags. 29.04.2013, vegna
vidbotar nr. 2 vid ofangreinda rannséknaraztiun.

[ bréfinu kemur fram ad til bess ad auka télfradilegan styrk rannsoknarinnar og til ad draga megi
afdrdttarlausari alyktanir af nidurstédum hennar éska rannsakendur eftir atvikkun 4 gagnasafninu 4
eftirfarandi hétt:

1. Ad eftirfylgd i Fadingarskré verdi lengd til 31. desember 2012, var 4dur 3 1. desember 2009.
2. A faedingum sem notadar eru til vidmidunar verdi fjdlgad ar 5 i 10,

3. A0 konum sem leitudu til Neydarméttskunnar & drunum 2008-201 1 og sidar faeddu barn til 31,
desember 2012 verdi baett vid hop titsettra kvenna.

Visindasioanefnd hefur farid yfir bréf pitt og gerir ekki athugasemdir vid tilgreindar breytingar.
Vidbét nr. 2 dsamt fylgigbgnum vid ofangreinda rannsékn, er endanlega sampykkt af
Visindasidanefnd.

Aréttad er ad abyrgdarmanni ber ad ldta siofnanir, seni adur hafa veiit leyfi vegna framkvaemdar
rannsoknarinnar, vita af ofangreindri breytingu 4 rannséknardzetluninni.

Med kvedju,
f.h. Visindasidanefndar,

,@&? d yO A Bt~

Gisli Ragnarsson, Varaformadur
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5 Directorate of Health

[fiirtContemmin)

Unnut Anna Valdimarsdottir
Haskdla Islands, Stapa v/ Hringbraut
101 Reykjavik

Reykjavik, 19. jani 2013
2010050171/5.6.1/gkg

Efni: Vidbdtarleyfi

Visa® er { bréf embeettisins til rannsakanda, dags. 30. juni 2010, par sem sampykktur var
adgangur a® gognum ar fz=dingaskrd vegna ranusoknarinnar , Adverse birth outcomes among
victims of sexual violence”.

Med umsékn dags. 10, jind 2013 fer rannsakandi fram 4 eftirfarandi vidbaetur vio rannsoknina:

a) Ad lengja eftirfylgd { fedingaskra til 31. desember 2012,

b} Ad feedingum sem notadar eru til vidmidunar verdi fjoigad ar 51 10.

¢} AD fa upplysingar dr fedingaskrd um konur sem fyrithugad er ad beeta vid trtakio, b.e.
konur sem leitudu til Neydarméttsku 4 arunum 2008-2011 og siBar freddu barn (fram til
31. desember 2012).

Embett] landleknis fellst hér med 4 umbedna vilhét. Sampykki petta er pé had pvi skilyrdi ad

vidbotin fai leyfi Personuverndar og Visindasidancfndar. Afrit af badum leyfum purfa ad berast
Embeetti landlzelknis Adur en adgangur er veittur ad umbednum gdgnum.

Virdingarfyllst,
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< Sigrithr Haraldgdottir
S svisdbtion /
heilbrigdisupplysingasvid

Afiit: Persénuvernd
Vistndasidanelnd

Bardnsstig 47 ° 1S 101 Reykjavik » lceland = Simi/Tel. (#354) 5101900 » Bréfasimi/Fax [+354) 5101919 = mottaka®@landlaskniris = wwwlandlaeknitis



LANDSPITAL

HASKOLASFUKRAT RS

Fr. Unnur Anna Valdimarsdottir
ddsent, forstédumadur midstodvar i
lydheilsuvisindum Héskola fslands
Stapa v. Hringbraut
101  Reykjavik
12, dgtist 2013
Titv, 16
OB/gp

Efni:  Adverse birth outcomes among victims of sexual violence
Ageta Unnur Anna.

Visad er til bréfs pins til framkveemdastjéra lekninga, dags. 10.06.2013. 1 bréfi pinu er 6skad
heimildar fyrir adgangi ad gognum Neydarmétitku og samkeyrsiu kennitalna, dsamt adgangi
ad meedraskram, med visan til dskar pinnar um heimild til a& Gtvikka gagnasafn ofangreindrar
rannsdknar 4 eftirfarandi hatt;
» AC eftirfylgd 1 faedingaskra verdi lengd til 31. desember 2012 (var adur #l 31.
desember 2009).
*  AJ faedingum, sem notadar eru til vidmidunar, verdi fjslgad ur 5 1 10.
¢ A0 konum, sem leitudu til Neydarméttdkunnar 4 d4runum 2008 — 2011 og sidar faeddu
barn til 31. desember 2012, verdi batt vid hép utsettra kvenna.

Fram kemur { bréfinu ad samkeyrsla verdur gerd 4 sama hatt og 4dur 4 vegum starfsmanns |
hag- og upplysingadeild Landspitala og ad rannsakendur fa, eins og adur, til vinnslu
rannsOknargrunn 4n persénuaudkenna (kennitalna).

Heér med er veitt heimild fyrir pvi ad gagnasafn ofangreindrar rannsoknar verdi tvikkad eins
og ad ofan greinir og jafnframt er veittur adgangur ad sjukraskram sem tengjast rannsékninni.

Leyfi petta er had pvi ad fyrir liggi sampykki Visindasidanefndar og Persénuverndar en fram
kemur a8 sott hefur verid um hvort tveggja og mun abgangur ad sjokraskram verda opnadur
begar peer heimildir liggja fyrir.

Med kvedju og 6sk um gott rannséknargengi,

=

7 ”“;/7 '
(0777
Olafur Baldurssory
framkvemdastjori lekninga

Afrit: Kristjan Erlendsson, formadur VisindasiSanefhdar
Hordur H Helgason, s. forstjéri Persénuverndar
Ragnheidur Bjarnadottir, sérfredileknir
Berglind Guimundsdéttir, sdlfredingur

Skrifstofa framkvemdastjéra lakninga
Eirtksgotu 5. 101 Reykjavik. Simi 543-1103. Fax 543 1112. Netfang: olafbald@landspitali.is



patttakandi nr.:

Um komu & Neydarmottoku

GATLISTI

Dagsetning brots:

Dagsetning komu:

Agnes Bjorg Tryggvadoéttir, Berglind
Gudmundsdéttir og Eyran Jénsdottir

1. Manudur 2. Vikudagur 3.a Timasetning arasar 4. Timi fra aras ad komu | 5. Kom 4 NM...
1. Jantar 1. Manudagur 1. Morgni dags (08-12) 1. 0-6 klst 1. Ein/n
2. Febradar 2. brigjudagur 2. Eftir hadegi (12-16) 2. 6-12 Kist 2. [fylgd
3. Mars 3. Midvikudagur 3. Siddegis (16-20) 3. 13-24klst 3. Upplysingar vantar
4. April 4. Fimmtudagur 4. Ad kvoldlagi (20-00) 4. 25-48 kist
5. Mai 5. Fostudagur 5. Snemma neetur (00-04) 5. 49-72 klst a. Efi fylgd, med
6. Jani 6. Laugardagur 6. Seinni hluta n&tur/Arla 6. 3-4 solarhringar hverjum? (Merkja vid
7. Jali 7. Sunnudagur ; Egrg;?s |(24_'Og()) 08 7. 4-5 sélarhringar allt sem vid &)
8. Agust & Ubole urlagi ( . ) 8. 5-7 solarhringar 1. Médur
9. September - -Pplysingar vantar 9. 1-2vikur 2. Fodur
10. Oktéber 3.b Timasetning komu & NM 10. 2-4 vikur 3. Vini/Vinkonu
11. Névember 1. Morgni dags (08-12) 11. 4 vikur — 3 manudir 4. Maka
12. Desember 2. Eftir hadegi (12-16) 12. 3 -6 manudir 5. /Ettingja
3. Siddegis (16-20) 13. 6 méanudir —1 ar 6. Logreglu
4. Ad kvoldlagi (20-00) 14. Meiraen 1 4r 7. Sjdkrabil
5. Snemma neetur (00-04) 15. Upplysingar vantar 8. Odrum
6. Seinni hluta naetur/Arla b. Hverjum:
morguns (04-08)
7. Upplysingar vantar

Um polanda
6. Aldur: 10. Forsaga um 12. Fyrri afoll 13. Leitad adur til NM
sjalfsvigstilraun/ir 1. Ja 1. Ja
7. Kyn 1. Ja 2. Nei 2. Nei
1. Karl 2. Nei 3. Upplysingar vantar 3. Upplysingar vantar
2'_, Kon_a 3 _Ekk' V|ta6_ a.Ef ja, hvers konar afall? S— —
8. bjoderni polanda 11. Lyfjanotkun vid 1. Naudgun/naudgunartilraun 14. Greind fotlun hja
1. Islenskt komu 2. Kynferdisleg misnotkun polanda
2. Annad: 1. 3. Likamlegt ofbeldi 1 Ja
a.Land: 2. Nei 4. Heimilisofbeldi (btiid vid ofbeldi, 2. Nei
3. Upplysingar 3. Upplysingar vitni af) 3. Upplysingar vantar
vantar vantar 5. Annars konar afall (t.d. slys, H fotlunin?
9. Saga um a. Efj4, hvers konar daudsfall, skilnadur) ili- \éergseljasiteruéri];n.
e . lyf? 6. Upplysingar vantar o oing
sjalfvigshugsanir - 2. Likamleg fotlun
1 Ja % \éegl?alyf b.Ef 12a er 1, vard polandi pungusd i 3. Langvarandi
2. Nei 2 e >g Kjolfar fyrri naudgunar? likamlegur sjikdomur
3. Ekki vitad ; an_l 1.J4 2.Nei 3. Upplysingar vantar 4. Upplysingar vantar
: yf.“— c. Ef j4, féstureyding eftir fyrri naudgun?
4. Upplysingar vantar 1.J4 2.Nei 3.Upplysingar vantar
15. Starf 17. Saga um gedreen vandamal 25. Tengsl polanda vid geranda (Merkja
1. Full starf 1.J& 2.Nei 3.Upplysingar vantar tengsl vid alla gerendur ef margir)
2. Hiutastarf 18. Saga um afengisvanda/-medferd 1. Okunnug/ur
3. Heimavinnandi 1.J4 2.Nei 3.Upplysingar vantar 2. Kannast vid (<24 klst)
4. Oryrki 3. Kunningi
5. Namsmadur | 19. saga um vimuefnavanda/-medferd 4. Vinur/vinkona
6. I nami og hlutastarfi 1.J4 2.Nei 3.Upplysingar vantar 5. Fadir/mo6dir
7. Atvinnulaus - e — - 6. Systkin
8. Annad 20. fyjr; ! mzeﬁlzliza héaaalf:ges?r:ng: sgz;tg?iﬁlaekm 7. BI6dskyld/ur (adrir en foreldrar/systkin)
a. Hvad: : ’ - “Pplysing 8. Tengd/ur (s.s. fosturfadir/madir,
9. Upplysingar vantar | 21- Mansal . - stjupfadir/moair, magur/magkona)
1.J4  2.Nei 3. Upplysingar vantar 9. Kerasti/a
16. Hjuskaparstada 22. Veendi ) _ 10. Maki (eiginmadur/kona,
1. Gift/ur 1.J4 2.Nei 3.Upplysingar vantar sambylismadur/kona)
2. Einhleyp/ur 23. Nytur félagslegrar pjénustu 11. Fyrrverandi maki
3. I féstu sambandi 1.J4 2.Nei 3.Upplysingar vantar 12. Yfirbodari (s.s. kennari, laknir,
4. 1 saml_)t"Jé 24. bekkt neyslusaga foreldra/fjélskyldu prestur, yfirmadur)
5. Fréskilin/n 1.J& 2.Nei 3.Upplysingar vantar 13. Samstarfsmadur/kona
6. Ekkja/ekkill 14. Skélafélagi
7. Upplysingar vantar 15. Upplysingar vantar




Um geranda

1. Miodba Reykjavikur
2. Annars stadar i Reykjavik
3. Seltjarnarnesi

4. Kopavogi

5. Gardabz

6. Hafnarfiroi

7. Alftanesi

8. Mosfellshae

9. Kjalarnesi

10. Upplysingar vantar

b. Eferlendis, hver var asteda
dvalar erlendis?

Ferdamadur

Namsmadur

Au-pair

Skiptinemi

Atvinna

Annad

Hvad:

o~ wNE

26. Kyn 27. bj6derni 28. Framdi gerandi [29. Fjoldi gerenda a. Virkir gerendur b. Ahorfendur
1. Karl 1.Islenskt sjalfsvig? 1.1 1.1 1.1
2. Kona 2.Erlent 1.J4 2. Nei 2. 2 2. 2 2. 2
3. Upplysingar a. Ef erlent, skréa land: 3. 34 3. 34 3. 34
vantar 4. 5edafleiri 4. 5edafleiri 4. 5edafleiri
3.Upplysingar vantar 5. EKKki vitad 5. Ekki vitad 5. EKKi vitad
Um &résina
30. Hvar var brotid framis? 31. Vettvangur arasar Hvers konar kynferdisofbeldi vard polandi fyrir?
1. Adlslandi 1. Heima hja polanda 34. Kynmok um leggéng
2. Erlendis 2. Heima hja geranda 1.J4 2.Nei 3. Upplysingar vantar
_ ) . 3. A o8ru heimili 35. Kynmok um endaparm
a.  Eflsland, hvar & landinu? 4. Avinnustad 1.J4 2.Nei 3.Upplysingar vantar
1. Hofudborgarsveedinu 5. 1bil 36. Kynferi polanda sogin
2. Reykjanesinu 6. A gotu i misbe 1.J& 2.Nei 3. Upplysingar vantar
3. Vesturlandi Reykjavikur 37. bolandi neydd/ur til ad sjlga kynfeeri geranda
4. Vestfjordum 7. Avidavangi 1.J4 2.Nei 3.Upplysingar vantar
5. Sudurlandi 8. A tihatid 38. Sadlat
6. Austurlandi 9. A skemmtistad 1.J4 2. Nei 3.EKkivitad
;' Bg;‘?{‘;:ﬁng: vantar 10. Fyrir utan skemmtistad 39. Adskotahlutur i leggéng eda endaparm
' ysing 11. Annars stadar 1.J4 2.Nei 3. Upplysingar vantar
i. EfaHofudborgarsvaedinu, pa a HVE{"Z_ 40. Fingur settur i leggdng eda endaparm
nanar hvar? 12. Upplysingar vantar 1.J4 2.Nei 3.Upplysingar vantar

32. Addragandi arasar
Oveent 4ras
Innbrot
Stefnumot
Tengdist skemmtun
Samskipti & undan énnur en
skemmtun
Annad
Hvagd:
Ovist

arwNE

Np o

Ef 5, hvernig samskipti?

32.b I persénu
1.J4 2.Nei 3.Ekki vitad

32.c Netsamskipti (e-mail, msn)
1.J4 2.Nei 3.Ekki vitad

32.d Simasamskipti (simt6l, sms)
1.J4 2.Nei 3.Ekki vitad

33. Myndataka af polanda
1. Ja
2. Nei

3. Upplysingar vantar

41.

Snerting med getnadarlim an innprengingar

1.J4 2.Nei 3.Upplysingar vantar
42. Kéfad & kynfeerum

1.J4 2.Nei 3. Upplysingar vantar
43. Kéfad & brjostum

1.J4 2.Nei 3. Upplysingar vantar
44. Kéfad & rassi

1.J4 2.Nei 3.Upplysingar vantar
45. Smokkur notadur

1.J4 2.Nei 3. Upplysingar vantar

45.a Naudgunartilraun

1.J4 2.Nei 3.Upplysingar vantar
46. Annad
1.J4 2.Nei 3.Upplysingar vantar
a. Ef ja, hvad:
47. Alvarleiki kynferdisofbeldis (skv. NorVold)

1. Veagt-engin kynferasnerting

2. Veagt - tilfinningalegt eda kynferdislegt
3. Midlungs - kynfeerasnerting

4. Alvarlegt — innprenging

5. Upplysingar vantar

64. Likamlegir averkar
Engir averkar

2. Minnihattar averkar (ekki porf &
frekari laeknisadstod, t.d., mar, rodi,

48. Likamlegt ofbeldi 56. Hrint
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 3.Upplysingar vantar 1.
49a. Haldid 57. Sparkad
1.J4& 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 3.Upplysingar vantar
49b. Hindrud for 58. Notar vopn/ahald
1.J4& 2.Nei 3.Upplysingar vantar 1.J4& 2.Nei 3.Upplysingar vantar 3.
a. Ef j4, hvao:

eymsli, rispur)
Medal averkar (porf fyrir
leeknisadstod en ekki porf & innlogn,

50. Bundid/handjarn

59. Bitid, rispad, stungid (m. dhaldi/vopni)

t.d., grunur um beinbrot, grunnir
skurdir, vidtek eymsli & kynfaerum)

1.J4 2.Nei 3.Upplysingar vantar 1.J4& 2.Nei 3.Upplysingar vantar
51. Lokad inni 60. Kverkatak 4. Alvarlegir averkar (innlogn a
1.J4 2. Nei 3. Upplysingar vantar 1.J4 2.Nei 3. Upplysingar vantar sjlkrahus, ekki porf & skurdadgers,
52. Fét rifin, skemmd 61. Beinbrot t.d. alvarlegir averkar & kynfeerum,
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 3. Upplysingar vantar beinbrot, hofudaverkar, Gtbreitt mar)
53. Rispad, kl6rad (med noglum) 62. Bruni 5. Mijog alvarlegir averkar (borf &
1.J4 2.Nei 3. Upplysingar vantar 1.J4 2.Nei 3.Upplysingar vantar skurdadgerd)
54. Slegid mes flstum l6fa 63. Annad 6. Upplysingar vantar
1.J4 2.Nei 3. Upplysingar vantar 1.J4 2.Nei 3. Upplysingar vantar a. Lysing:
55. Hnefahogg a. Ef ja, hvas: E
1.J4 2.Nei 3.Upplysingar vantar




65. Hotun
1. Ja
2. Nei
3. Upplysingar vantar

75. Afengisneysla polanda
1. Ja
2. Nei
3. Upplysingar vantar

Ef j&, hvernig hétun?

66. Hotun med sms a. Efja, hvertvar vitundarastand
1.3 2. Nei polanda?
67. Hotun med sima 1. Afengisda i
1.J4 2. Nei 2. Of drukkin/n til ad vita
- ; ; hvad var ad gerast
68. Hotun gegnum netid (e-mail, msn : ; ”
1 Jéu %?\l:‘ 13 ( I ) 3. Of drukkin/n til ad stjérna
P - eigin hegdun
69. 1Hc3';un |2e|'g\;||eni personu 4. Undir &hrifum en med fulla
i ’ vitund
70. Annad ) 5. Ekkert af ofangreindu
1.Ja 2 Nei 6. Upplysingar vantar
a. Ef ja, hvad:

78. Vimuefnaneysla polanda
1. Ja
2. Nei
3. Upplysingar vantar

a. Efja, vitundarastand polanda

1. Vimuefnada

2. Of mikil vima til ad vita hvad
han/hann veeri ad gera

3. Of mikil vima til ad stjérna eigin
hegdun

4. Undir ahrifum en med fulla vitund

5. Ekkert af ofangreindu

6. Upplysingar vantar

79. Ef misneyting vegna vimuefnaneyslu,
hvers edlis var neyslan?
1. Sjalfviljug vimuefnaneysla

Ef hétun i eigin persénu, hvernig?

71. Hétun med likamlegu latbragdi

76. Ef misneyting vegna
afengisneyslu, edli neyslu?
1. Sjalfviljug afengisneysla

2. bvingud vimuefnaneysla
3. Vimuefnum haldid ad viokomandi
4. Upplysingar vantar

4. Upplysingar vantar

1.Ja 2. Nei 2. bvingud afengisneysla
72. Hétun med vopnum 3. Afengi haldid ad vidkomandi 80. Grunur um lyfjabyrlun
1.J4 2. Nei 4. Upplysingar vantar 1.J4 2. Nei
73. Hotun med ordum 77. Misneyting vegna fotlunar 81. Pungun i kjoélfar naudgunar
1.J4 2. Nei 1. Misneyting v/likamlegs 1.J4 2.Nei 3. Upplysingar vantar
74. Annad sjukdoms a. Ef ja, fostureyding i kjolfar naudgunar
1.J4 2. Nei 2. Misneyting v/andlegs sjukdoms 1.J4& 2.Nei 3.Upplysingar vantar
a. Ef ja, hvad: 3. Aekkivid

Andleg og likamleg vidbrogd polanda

Vidbrogd polanda vid aras Tilfinningalegt dstand vid komu & NM Likamleg kreppuvidbrégd polanda
82. Frjosa 92. 1 losti 107. Skjalfti
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 1.J4& 2. Nei
83. Berjast likamlega & moti 93. Fjarren/n 108. Hrollur
1.J4& 2.Nei 3.Upplysingar vantar 1.J4 2. Nei 1.J4 2.Nei
94. Oraunveruleikatengd/ur 109. Vodvaspenna/stif/iur
1.J4 2. Nei 1.J4 2. Nei
84. Berjast & moti med ordum (reyna | 95. Tilfinningalegt jafnveegi 110. Kaldur sviti
ao tala til) 1.J4 2.Nei 1.J4 2. Nei
1.J4 2.Nei 3.Upplysingar vantar | 96. Yfirvegud/adur 111. Follur
1.J4 2. Nei 1.J4 2. Nei
85. Annad 97. Eirdarlaus/éroleg/ur 112. Steekkud sjasldur
1.J& 2.Nei 3.Upplysingar vantar 1.J4 2. Nei 1.J4 2. Nei
a. Ef ja, hvad: 98.a Graetur 98.b Tarast 113. Ondunarerfidleikar (kéfnunartilfinning)
1.J4 2.Nei 1.J4 2. Nei 1.J4 2. Nei
99. Ottaslegin/n eda kvidin/n 114. Of hrgd 6ndun
Vitundarastand vid komu & NM 1.J4 2. Nei 1.J4 2. Nei
86. Vimuahrif 100. Endurlifun arésar 115. Hradur hjartslattur
1.J4& 2.Nei 3.Upplysingar vantar 1.J4 2. Nei 1.J4 2.Nei
87. Man litid/ekkert 101. Hvumpin/n 116. Svimi
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 1.J4& 2. Nei
87.a Tjair sig um smaatridi arasar 102. Aréasargjorn/gjarn 117. Ogledi/uppkdst
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 1.J4 2. Nei
88. Skyr fraségn 103. 1 hnipri 118. Magaverkir
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2. Nei 1.J4 2. Nei
89. Samhengislaus frasdgn 104. bolir ekki snertingu 119. Tid pvaglat
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 1.J& 2. Nei
90. I sjalfsvigshugleidingum 105. breytt/ur eda uppgefin/n 120. Nidurgangur
1.J4& 2.Nei 3.Upplysingar vantar 1.J4 2. Nei 1.J4 2.Nei
91. Annad 106. Annad 121. Annad
1.J& 2.Nei 3.Upplysingar vantar 1.J4 2. Nei 1.J4 2. Nei
a. Ef j&, hvad: a. Ef ja, hvad: a. Ef ja, hvad:




bjénusta & Neydarmoéttoku

pjénustunyting & NM Til hvada adila kom vidkomandi? Keerur/Malsmedferd
122. Leeknisskodun/medferd 134. Hjukrunarfraedings 145. Keerdi polandi?
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 3. Upplysingar vantar 1. Ja
123. Réttarlaeknisskodun 135. Lzknis 2. Nei
1.J4 2.Nei 3.Upplysingar vantar 1.J4 2.Nei 3.Upplysingar vantar 3. Upplysingar vantar

124. Averkaskyrsla/komuskyrsla & slysa-
og bradamottoku
1.J4 2.Nei 3. Upplysingar vantar

136. Radgjafa (salfreedingur/
félagsradgjafi/ hjukrunarfraedingur)
1.J4& 2.Nei 3. Upplysingar vantar

125. Innlégn & geesludeild/sjukradeild
1.J4 2.Nei 3. Upplysingar vantar

137. Sélfreedileg medferd
1.J4 2.Nei 3. Upplysingar vantar

Ef ja, hja hverjum?

146. Ef ja, hver var medferd malsins

hja logreglu?

Keera afturkéllud

Mal fellt nidur hja légreglu
Mal sent fra 16greglu

Mal enn i vinnslu

. Upplysingar vantar

aprwNE

126. Samtal vid hjakrunarfraeding
1.J4 2.Nei 3. Upplysingar vantar

138. Innan NM-teymis
1.J& 2. Nei

a. Efja, fjoldi vidtala:

127. Visad til radgjafa (salfraedingur/
félagsradgjafi/ hjukrunarfraedingur)
1.J4 2.Nei 3.Upplysingar vantar

139. Utan NM-teymis
1.J4 2. Nei

147. Ef mal sent fra logreglu, akaerdi

saksoknari?

1. Ja

2. Nei —mal fellt nidur
3. Malennivinnslu

4. Upplysingar vantar

128. Samtal vid réttargeeslumann

140. bolanda visad til annarra fagadila:

148. Hver var démur Héradsdoms?

(16gfreeding) 1.J4 2.Nei 3.Upplysingar vantar 1. Sakfelling
1.J4 2.Nei 3. Upplysingar vantar 2. Sykna
3. Domur ekki fallinn
4. Upplysingar vantar
Endurkomur 140.a Ef ja, hvert? 149. Hver var démur Hestaréttar?

129. Kom i fyrstu endurkomu (1 man.)
1.J4 2.Nei 3.Upplysingar vantar

130. Kom i adra endurkomu (3 man)
1.J4 2.Nei 3.Upplysingar vantar

131. Kom i pridju endurkomu (6 man)

1.J4 2.Nei 3.Upplysingar vantar
132. Kom oftar
1.J4 2.Nei 3.Upplysingar vantar

a. Efja, fjoldi endurkoma:

1. Geddeild LSH
i. Efja, bradainnlogn?

1.J& 2.Nei 3.EkKi vitad
2. Stigamét
3. Kvennaathvarf
4. SAAITeigur LSH/Studlar
5. Barnahus
6. Annar adili

.a. Ef j&, hvada:
7. Upplysingar vantar

1. Sakfelling

2. Sykna

3. Domur ekki fallinn
4. Upplysingar vantar

150. Fékk polandi miskabaetur?
. Ja

Nei

Mal enn i vinnslu
Upplysingar vantar

rONE

133. Haft samband simleidis
1.J4 2.Nei 3.Upplysingar vantar

141. Mal tilkynnt Barnaverndarnefnd?
1. Ja
2. Nei
3. Acekkivio
4. Upplysingar vantar

142. Sjélfsvigshugsanir eftir atburd
1.J4 2.Nei 3.EKkivitad

151. Aukalega um keerur:

. Sakargdgn sott dags:

. Sakargdgnum hent dags:

. Mal sent frd RLR dags:

. Laeknir kom fyrir rétt dags:

© QO 0 o

. Hjukrunarfreedingur kom fyrir rétt

dags:
143. Sjalfsskadi eftir atburd f. Ré&dgjafi kom fyrir rétt dags:
1.J4 2.Nei 3.EKkkKivitad
144, Sjalfsvigstilraun/ir eftir atburd
1.J4 2.Nei 3.EKkkivitad






