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Ágrip 

Bakgrunnur: Í kjölfar sjúkrahúsvæðingar fæðinga á Íslandi á 20. öld fækkaði 

heimafæðingum og var tíðni þeirra minni en 0.1% árið 1990. Tíðni 

heimafæðinga á Íslandi hefur aukist hratt eftir aldamótin og var 2.2% árið 2014. 

Nýlegar rannsóknir í öðrum vestrænum löndum hafa að jafnaði leitt í ljós lægri 

tíðni inngripa og heilsufarsvandamála hjá mæðrum eftir fyrirfram ákveðnar 

heimafæðingar en eftir fyrirfram ákveðnar sjúkrahúsfæðingar. Útkoma nýbura 

hefur hins vegar verið ólík milli landa. Umræður um heimafæðingar einkennast 

um þessar mundir af átökum þar sem efasemdum er lýst yfir um niðurstöður 

þessara rannsókna. Í slíku andrúmslofti getur reynst erfitt að vera málsvari fyrir 

rétt kvenna til upplýstrar ákvarðanatöku. 

Markmið: Markmið rannsóknarinnar var að skoða og skilgreina sjálfræði 

kvenna um val á fæðingarstað, bera saman útkomu fyrirfram ákveðinna 

heimafæðinga og sjúkrahúsfæðinga á Íslandi og meta þau áhrif sem 

frábendingar og viðhorf kvenna hafa á útkomu fæðinga á ólíkum 

fæðingarstöðum. Tilgangur rannsóknarinnar var að auðvelda upplýst val 

kvenna á fæðingarstað, styðja við þróun fæðingarþjónustu á Íslandi, bæta við 

vaxandi þekkingargrunn íslenskrar ljósmóðurfræði og auka þekkingu á 

fyrirfram ákveðnum heimafæðingum á heimsvísu. 

Aðferðir: Ritgerðin byggir á fjórum rannsóknargreinum. Rannsókn 1, sem birt 

var í grein I, var hugtakagreining á hugtakinu „sjálfræði um val á fæðingarstað.“ 

Í rannsókninni voru skilgreinandi þættir, forsendur og afleiðingar hugtaksins, 

eins og það birtist í samtímaheimildum, samþætt í módel og dæmi. Rannsóknir 

2 og 3, sem fjallað var um í greinum II og III, voru afturvirkar ferilrannsóknir á 

öllu þýði 307 fyrirfram ákveðinna heimafæðinga á Íslandi 2005-2009 og pöruðu 

markmiðsúrtaki 921 fyrirfram ákveðinnar sjúkrahúsfæðingar hjá 

sambærilegum rannsóknarhópi. Í rannsókn 2 var útkoma fyrirfram ákveðinna 

heimafæðinga og sjúkrahúsfæðinga borin saman. Í rannsókn 3 voru skoðuð 

áhrif frábendinga á útkomu fæðinga á ólíkum fæðingarstöðum. Rannsókn 4, 

sem birt var í grein IV, var framvirk ferilrannsókn á spurningalistagögnum sem 

aflað var 2009-2011. Í rannsókninni var kannað hvort viðhorf kvenna til 

fæðinga hefðu áhrif á útkomu fyrirfram ákveðinna heimafæðinga og 

sjúkrahúsfæðinga. 

Niðurstöður: Þeir þættir sem skilgreina sjálfræði kvenna um val á 

fæðingarstað eru upplýsing, hæfi og frelsi, að gefinni forsendu um ætlað 
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skaðleysi gagnvart öðrum og ábyrgð á afleiðingum (I). Tíðni hríðaörvunar með 

lyfjum, mænurótardeyfingar og blæðingar eftir fæðingu ≥500 ml var marktækt 

lægri í fyrirfram ákveðnum heimafæðingum en sjúkrahúsfæðingum hjá 

sambærilegum rannsóknarhópi. Hríðaörvun með lyfjum, mænurótardeyfing og 

blæðing eftir fæðingu ≥500 ml tengdust hvert öðru með marktækum hætti (II). 

Í fyrirfram ákveðnum heimafæðingum sem áttu sér stað þrátt fyrir að til staðar 

væru frábendingar var tíðni flutnings í fæðingu og blæðinga eftir fæðingu 

marktækt hærri en í heimafæðingum án frábendinga. Áhrif frábendinga á tíðni 

flutnings í fæðingu og 5 mínútna Apgar stiga < 7 voru marktækt neikvæðari í 

fyrirfram ákveðnum heimafæðingum en í sjúkrahúsfæðingum (III). Konur sem 

höfðu jákvætt viðhorf til heimafæðinga höfðu marktækt jákvæðara viðhorf til 

fæðinga, neikvæðara viðhorf til inngripa, og lægri tíðni hríðaörvunar með 

lyfjum, mænurótardeyfingar og innlagna á nýburagjörgæslu en konur sem 

höfðu neikvætt viðhorf til heimafæðinga. Viðhorf kvenna til fæðinga og inngripa 

hafði áhrif á sambandið milli viðhorfa þeirra til heimafæðinga og útkomu 

fæðinganna (IV). 

Ályktanir: Sú nýja þekking sem þessi rannsókn leiddi í ljós mun auðvelda 

upplýst val kvenna á fæðingarstað á Íslandi. Niðurstöður þessarar rannsóknar 

og fyrri rannsókna sem gerðar hafa verið við aðrar aðstæður hvetja til þess að 

heimafæðingum á Íslandi verði sköpuð umgjörð með leiðbeiningum um 

þjónustu sem veitt er af vel menntuðum ljósmæðrum og samþætt við 

heilbrigðiskerfið í heild. 

 

Lykilorð: heimafæðing, sjálfræði, frábending, viðhorf, ljósmóðurfræði. 
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Abstract 

Background: Hospitalization of childbirth in Iceland in the 20th century 

reduced home birth rates to less than 0.1% in 1990. Icelandic home birth rates 

have risen rapidly in the new millennium and were 2.2% in 2014. Recent 

studies in other Western countries have consistently shown lower rates of 

interventions and maternal morbidity in planned home births than in planned 

hospital births, while neonatal outcomes are dissimilar in different countries. 

These study results have been met with scepticism in a prevailing atmosphere 

of conflict and a heated debate on home birth, which complicates advocacy for 

women’s right to informed decisions. 

Aim: The aim of the study was to explore and define women’s autonomy in 

place of birth, compare the outcome of planned home and hospital birth in 

Iceland, and evaluate the effect of contraindications and women’s attitudes on 

birth outcomes in different places of birth. The purpose of the study was to 

facilitate women’s informed choice in place of birth, support future 

development of Icelandic childbirth services, and add to the growing body of 

Icelandic midwifery knowledge and international knowledge on planned home 

birth. 

Methods: This thesis is based on four original publications. Study 1, presented 

in article I, was a concept analysis of the concept “autonomy in place of birth”. 

The defining attributes of the concept, its antecedents, and its consequences 

were extracted from current literature and synthesized to create a model of the 

concept and representative cases. Studies 2 and 3, presented in articles II and 

III, were retrospective cohort studies on the total population of 307 planned 

home births in Iceland in 2005–2009 and a purposive matched sample of 921 

planned hospital births in a comparable study group. Study 2 compared the 

outcome of planned home and hospital births. Study 3 examined the effect of 

contraindications on outcomes in different places of birth. Study 4, presented 

in article IV, was a prospective cohort study on questionnaire data collected in 

2009–2011. The study examined the effect of women’s attitudes towards birth 

on planned home and hospital birth outcomes. 

Results: Women’s autonomy in place of birth consists of three defining 

attributes: information, capacity, and freedom; given the antecedent of 

intentions not to harm others and the consequence of accountability for the 

outcome (I). The rates of oxytocin augmentation, epidural analgesia, and 
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postpartum hemorrhage ≥500 mL were significantly lower in planned home 

births than in planned hospital births in a comparable study group. Oxytocin 

augmentation, epidural analgesia, and postpartum hemorrhage ≥500 mL were 

significantly interrelated (II). The rates of transfer in labour and maternal 

bleeding after birth were significantly higher in planned home births that were 

exposed to contraindications than in planned home births that were 

unexposed. The effect of contraindications on the rates of transfer in labour 

and 5-minute Apgar scores < 7 was significantly more negative in planned 

home births than in planned hospital births (III). Women who had a positive 

attitude towards home birth had a significantly more positive attitude towards 

birth, more negative attitude towards intervention, and lower rates of oxytocin 

augmentation, epidural analgesia, and neonatal intensive care unit admission 

than did women who had a negative attitude towards home birth. The 

relationship between women’s attitudes towards home birth and their birth 

outcomes was confounded by their attitudes towards birth and intervention 

(IV). 

Conclusions: The new evidence presented in this study will facilitate women’s 

informed choice in place of birth in Iceland. The study results and the context 

provided by the results of previous studies and their setting encourage the 

framing of future home birth in Iceland through the regulation of services 

provided by well-educated midwives that are integrated within the health care 

system. 

 

Keywords: home childbirth, personal autonomy, contraindications, attitude, 

midwifery. 
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1  Introduction 

Icelandic home birth rates have risen rapidly in the new millennium after a 

historic low at the end of the 20th century (Directorate of Health, 2015a). The 

rising demand for out-of-hospital births prompted the development of national 

guidelines on choice in place of birth that were issued by the Icelandic 

Directorate of Health in 2007. The purpose of the guidelines was to create 

professional, evidence-based standards on choice in place of birth; to increase 

efficiency without compromizing safety; and to facilitate prospective parents’ 

informed choice in place of birth (Directorate of Health, 2007). 

Facilitating informed choice in place of birth has proved to be a challenging 

task since the release of the national guidelines. International discussion on 

planned home birth has been riddled with conflict between opposing 

stakeholders who seem to lack understanding of each other’s perspectives 

(Vedam, 2012). Studies on planned home birth outcomes have been met with 

scepticism on either side, and different authorities and health professionals 

have drawn different conclusions on the safety of planned home birth from the 

same evidence (Wendland, 2013). This conflict has been manifested in 

editorials and opinion pieces published in professional and academic journals 

(Capitulo et al., 2015; Chervenak et al., 2013; Cheyney et al., 2015; Cheyney, 

Burcher, et al., 2014; Grunebaum et al., 2015). 

A part of the problem may be due to inherent methodological challenges 

that home birth researchers face in their study designs and processes. Home 

birth data sources have weaknesses that are difficult to overcome—like low 

statistical power and heterogeneous childbirth care provision—which might be 

one of the reasons why home birth outcome studies have shown inconsistent 

results (Nove et al., 2012b). Persistent professional and publication biases in 

the creation and presentation of evidence on home birth add to the existing 

conflict (de Vries et al., 2013). A recent example of this is the publication of a 

meta-analysis on home birth that found higher rates of neonatal morbidity in 

planned home births than in hospital (Wax, Lucas, et al., 2010). This analysis 

was widely criticized for biases in data analysis and presentation (Olsen & 

Clausen, 2012), the most notable being the authors’ choice in mortality 

definition, which excluded the largest study from the main analysis. 

In the prevailing atmosphere it is vital to continue creating new evidence, 

using only the best available data and holding the study methods to the highest 
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standards of data analysis and presentation. It is also important to look at how 

study results are discussed professionally and how they are presented to 

women that are choosing their place of birth. In order to be of service to 

childbearing women, researchers and clinicians alike must ask themselves: 

What is the outcome of planned home birth, what influences the outcome, and 

how do midwives and other health professionals respond to this information? 

 

1.1 Midwives’ ideology on care 

The contextual background of this research is midwifery ideology, on which 

Icelandic midwifery practice is based. Midwives see childbirth as a 

physiological, natural process (Icelandic Midwives' Association, 2000; 

International Confederation of Midwives, 2005; Olafsdottir, 2006; van 

Teijlingen, 2005). According to this ideology, planned home birth should be 

considered an option for healthy women with uncomplicated pregnancies 

(Icelandic Midwives' Association, 2000). 

An anthropological ideology on childbirth in which human evolution is 

regarded as sufficient proof that the natural birthing process is effective was 

not evident in the general hospitalization of births in the 20th century. The 

development of childbirth services witnessed by the 20th century rather 

reflected the medical ideology of inherent risk in childbirth, in which no birth is 

seen as normal until it is completed without complications (Robertson, 2004; 

van Teijlingen, 2005; Walsh et al., 2004). The bio-medical model of childbirth 

care—where safety in physiological outcomes is the ends and interventions 

are the means—can be placed at one end of an ideological spectrum. The 

midwifery model of care—where the physiological process of birth is enhanced 

by providing woman-centred care and psycho-social aspects of safety are 

valued—can be placed at the other end of the spectrum (Olafsdottir, 2006; van 

Teijlingen, 2005). 

1.1.1 Birth as a physiological process 

Midwives’ belief in birth as a physiological process and their trust in women’s 

capabilities to birth their babies is at the core of midwifery ideology (Berg et al., 

2012; International Confederation of Midwives, 2005). The wellness paradigm 

that pregnancy, birth, and postpartum are natural life processes, that 

childbearing women are mostly well, and that labour is mostly normal is the 

foundation of several professional and national guidelines on childbirth care 

and choice in place of birth (Department for Health and Ageing. Government 
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of South Australia, 2013; National Institute for Health and Care Excellence, 

2014; Sundhedsstyrelsen, 2009; The Obstetric Working Group, 2000). 

1.1.2 Woman-centred care 

Birth is a profound and life-changing event that can have short- and long-term 

effects on the health and well-being of women and their families. Childbirth 

care should therefore be led by a woman’s own values, wishes, and needs 

(International Confederation of Midwives, 2005; National Institute for Health 

and Care Excellence, 2014; Sundhedsstyrelsen, 2009). The woman’s own 

perspective is the key to woman-centred care. No person other than the 

woman herself can determine what is truly important and valuable in her life 

and thus can give weight to the elements of risk and benefit that underlie her 

informed choices (Arnason, 2003; Bordo, 1995). 

Decisions on childbirth care should be made by the woman with the support 

and information provided by her midwife and other health professionals with 

whom she works in equal partnership (International Confederation of 

Midwives, 2005; National Institute for Health and Care Excellence, 2014). A 

woman’s choice in place of birth should be informed and individual (American 

College of Nurse Midwives, 2003; American College of Obstetricians and 

Gynecologists - Committee on Obstetric Practice, 2011; College of Midwives 

of British Columbia, 2003; Department for Health and Ageing. Government of 

South Australia, 2013; Directorate of Health, 2007; Helsedirektoratet, 2012; 

National Institute for Health and Care Excellence, 2014). Assuming the primary 

importance of the woman’s perspective, choosing place of birth can take the 

form of shared decision making where the woman’s values and the 

perspectives of her midwife or other health professionals are part of a dialogue 

that takes both the woman’s autonomy and her and her baby’s well-being into 

account (Nieuwenhuijze & Low, 2013). 

A woman’s bodily integrity in childbirth—her right to security of her body 

(International Confederation of Midwives, 2011) and freedom from coercion in 

reproductive decision making (UN Women, 1995)—is an essential element of 

woman-centred care. Attempts have been made to coerce women into 

undergoing medical interventions or adhering to lifestyle regimens in order to 

protect the interests of their unborn babies, which effectively would make the 

rights of pregnant women inferior to those of any other born individual (Bordo, 

1995; Lupton, 2012; Minkoff & Lyerly, 2010; Minkoff & Paltrow, 2004). Medical 

care has also been withheld from pregnant women in order to protect their 

foetuses (Lyerly et al., 2009). On the other hand, midwives have been known 

to withhold pain relief in labour in an effort to retain normalcy, contrary to the 
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woman’s needs (Olafsdottir, 2006). Pregnancy and childbirth do not create an 

ethical exception from women’s rights to control over their bodies that would 

justify coercion, not even if a foetus or an unborn baby were granted full 

personhood (Arnason, 2003; Bordo, 1995). 

1.1.3 Role of the midwife 

A childbearing woman and her midwife have a reciprocal relationship of trust 

and mutual respect between equals, a relationship to which both bring their 

specific expertise: the midwife brings knowledge on childbirth in general and 

the woman brings individual knowledge on her own life, values, and 

preferences. The midwife’s physical and mental presence and support, which 

combine the art and science of midwifery, enhance the woman’s confidence in 

her own abilities. Midwives’ way of being “with woman” is woman-centred and 

empowers the woman to actively participate in the childbearing process and 

take responsibility for herself and her family (Berg et al., 2012; Fahy, 2012; 

Icelandic Midwives' Association, 2000; International Confederation of 

Midwives, 2005; Olafsdottir, 2006). 

By being “with woman” the midwife creates a birthing atmosphere of calm, 

trust, and safety, and thereby avoids disturbing the physiological process of 

childbirth (Berg et al., 2012; Olafsdottir, 2006). She promotes non-intervention 

in normal birth, carefully evaluates the flow of the process, anticipates and 

detects complications that may arise, and advocates for appropriate and timely 

intervention, when needed (Berg et al., 2012; International Confederation of 

Midwives, 2005). Differences between the culture of the health care system 

and the views and needs of women seeking childbirth care can make it difficult 

to provide individualized midwifery care (Berg et al., 2012; Olafsdottir, 2006). 

Birth services provided in the woman’s home reduce this cultural friction and 

may facilitate midwifery practice that is congruent with midwifery philosophy on 

physiological birth and woman-centred care (Vedam et al., 2007). 

Women’s right to choose their place of birth has been confirmed as part of 

their human rights (Registrar of the European Court of Human Rights, 2010). 

Their autonomy in this choice should not be questioned, but rather assumed 

as a given when structuring childbirth services (Kukla et al., 2009). Although 

most women seeking home birth services are low risk, the autonomy premise 

leaves room for women’s right to choose home birth even when risk factors are 

present (Symon et al., 2010). 

Availability of home birth services, or the lack thereof, has become a limiting 

factor in women’s choice in place of birth (Lindgren, Hildingsson, et al., 2008; 
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Oboyle, 2013). Health professionals acknowledge women’s right to this choice 

and that some women may choose a freebirth—a planned home birth with no 

midwife or other health professional present—if home birth services are not 

provided (Hoang et al., 2013). Considerable numbers of women who value an 

out-of-hospital birth seem to be choosing freebirth or planned high risk home 

birth, both of which may carry increased risk for adverse outcomes (Dannaway 

& Dietz, 2014; Jackson et al., 2012). This calls for a discussion on the ethical 

duties of midwives to provide services in the place of birth chosen by the 

woman. 

From an autonomy-based perspective, low risk women should have access 

to home birth services (Olsen & Clausen, 2012). Ideally, all women should 

have easy access to a choice of birthplaces: obstetric units (OUs) where the 

services of obstetricians, neonatologists, and anaesthesiologists are available; 

alongside midwifery units (AMUs) or freestanding midwifery units (FMUs) that 

offer birth services in a home-like setting; and experienced midwives’ home 

birth services (Shribman, 2007). Regardless of birthplace, births should be 

attended by at least two competent health professionals, at least one of which 

is skilled in handling maternal and neonatal emergencies (American Academy 

of Pediatrics Committee on Fetus and Newborn, 2013; College of Midwives of 

Manitoba, 2011; Department for Health and Ageing. Government of South 

Australia, 2013). The importance of a competent midwife has been stated in 

guidelines on home birth (Directorate of Health, 2007; Helsedirektoratet, 2012; 

The Obstetric Working Group, 2000), with Danish guidelines going so far as to 

oblige midwives to attend all planned home births, even in the presence of 

contraindications (Sundhedsstyrelsen, 2009). 

Health professionals’ positive attitudes towards planned home births have 

been related to having had clinical and educational experiences with home 

birth services (Vedam et al., 2009; Vedam, Stoll, et al., 2014). Midwives were 

more positive towards planned home birth than were obstetricians and 

physicians (Vedam, Stoll, et al., 2014), and younger midwives were more 

positive than older midwives (Vedam et al., 2009). Midwives working in FMUs 

felt more confident in attending home births than did community midwives, who 

experienced challenges in deployment and coverage and lacked confidence in 

their abilities to care for women in home birth (McCourt et al., 2012). 

Midwives and other health professionals have a choice in whether or not to 

attend planned home births (Ecker & Minkoff, 2011). However, they have an 

ethical duty to maximize the safety of planned home birth by developing 

guidelines, providing antenatal information to women, providing consultation to 
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home birth attendants, caring for women that are transferred to their care from 

a planned home birth (Minkoff & Ecker, 2013; Wendland, 2013), and referring 

labour care to skilled professionals when they choose not to provide home birth 

services themselves (Wendland, 2013). 

 

1.2 The Icelandic setting 

1.2.1 Demographics and society 

Iceland is a mountainous, volcanic, and glacial island of 103,000 km2 in the 

North Atlantic with a population of 331,000 (Statistics Iceland, n.d.-a, n.d.-d). 

The Icelandic coastlines to the west, north and east are set with deep and 

narrow fjords and the south coast consists of vast volcanic sands with few 

harbours. Two thirds of the population reside in the capital area in Southwest 

Iceland. The remaining third reside rurally or in small towns and villages spread 

around the Icelandic coastline, making rural Iceland sparsely populated. 

Iceland’s harsh terrain and unpredictable weather can make rural 

transportation challenging, especially in mountainous areas during the winter 

months. 

Iceland’s gross national income per capita has been one of the top 25 

worldwide in recent years (The World Bank, n.d.). The Icelandic education 

level is high, with the majority of primary school graduates going on to attend 

secondary school. Around one in every two secondary school graduates is 

likely to obtain a Bachelor’s degree, half of which are likely to also obtain a 

master’s degree. Two-thirds of Icelandic university graduates are women 

(Statistics Iceland, n.d.-c). Iceland ranks number three on the international 

Complete Mothers’ Index (Save the Children, 2015). In spite of Iceland ranking 

high in gender equality on an international level (United Nations Development 

Programme, n.d.), inequality in wages is persistent in the country (Statistics 

Iceland, n.d.-b). 

Compared to other European countries, the Icelandic fertility rate (1.93 in 

2013) and home birth rate (2.2% in 2014) are relatively high (Bjarnadottir, 

2014; Directorate of Health, 2015a; EURO-PERISTAT Project with SCPE and 

EUROCAT, 2013). Because of the small size of the population, the absolute 

numbers of births are less than 5000 a year, of which home births are around 

100 (Bjarnadottir, 2014). Iceland’s maternal and neonatal mortality rates are 

consistently among the lowest in the world (EURO-PERISTAT Project with 

SCPE and EUROCAT, 2013; World Health Organization, 2015). Significantly 
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higher perinatal mortality has been detected in rural Iceland than in the capital 

area (Haraldsdottir et al., 2015) 

1.2.2 History of Icelandic childbirth care 

Historically, Icelandic midwives have a strong cultural and occupational status. 

The first Icelandic textbook for midwifery education was published in 1749 (de 

Buchwald, 2006) and formal midwifery education in Iceland was established in 

1760 (Thorarinsdottir, 1984). From that time, educated midwives have been 

the primary caretakers in pregnancy, childbirth, and postpartum in all 

birthplaces and risk levels, collaborating with obstetricians and other medical 

doctors when indicated (Olafsdottir, 2006). 

In the 20th century the Icelandic childbirth services changed dramatically, 

with hospital birth replacing home birth as the cultural norm. In 1931 the first 

hospital birthing unit was established within the national hospital in the capital 

of Reykjavik (Snaedal et al., 1975). This unit is still operated within the current 

National University Hospital of Iceland, as an OU. In the 1930s and 1940s there 

was a steady increase in the rate of hospital births in Iceland. The Directorate 

of Health at the time warned women not to adhere to the new fashion of leaving 

the safety of their own homes in order to give birth at the hospital, which at the 

time carried significant risks for infection. Subsequent to the introduction of 

antibiotics, which greatly reduced the risk of infection-related morbidity, 

hospital birth rates increased rapidly around 1950. Maternal mortality began 

declining at this time, while neonatal mortality rates had already been steadily 

declining from the beginning of the 20th century, well before the introduction of 

hospital births (Snaedal et al., 1975). 

In 1960 the Reykjavik Birth Centre (a FMU) opened its doors to women 

living in the capital area. Even though smaller birth centres—frequently 

operated in the midwives’ own homes—had previously been an option, both 

home and hospital birth rates in the capital area were substantially reduced in 

the following years (Figure 1) (Snaedal et al., 1975). This development 

indicates that the needs of a large group of women for suitable birth services 

had not been met with the provision of an OU or planned home birth. Home 

birth rates continued to drop, and were down to less than 2% in the 1970s 

(Snaedal et al., 1975). The rates were at a historical low of less than 0.1% in 

1990 (Figure 2) (Directorate of Health, 2015a). At the time, only one Icelandic 

midwife attended home births (Blondal & Jonsdottir, 2009). 
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Figure 1. Home birth rates (%) in Reykjavik 1950–1972 and in Iceland 1980-2014. 

 

Figure 2. Home birth rates (%) in Iceland 1980–2014. 

The home birth rates began to rise rapidly in the new millennium (Figure 2) 

(Directorate of Health, 2015a), with no increase in maternal or neonatal 

mortality (Bjarnadottir, 2014). Concurrently, more midwives began offering 

their services at home births. This development may have been related to 

changes in midwifery education—for example, the establishment of 

independent, midwife-led university education for Icelandic midwives in 1996—

as well as changes in the provision of other midwifery-led childbirth services 

(Gottfredsdottir et al., 2015). The Reykjavik Birth Centre closed down in 1995. 

A midwifery team offering continuity of care in pregnancy, birth, and 

postpartum which was established in 1994 within the National University 

Hospital of Iceland was closed in 2006. An AMU that was subsequently 

established within the hospital closed down in 2014. 
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1.2.3 Current state of childbirth care in Iceland 

Midwives in Iceland have retained their position as the primary caretakers in 

pregnancy, labour, and postpartum. Compared to midwives in other Western 

countries, Icelandic midwives are well-educated: they hold a four-year BSc in 

nursing (240 ECTS) and an additional two-year clinical master-level studies in 

midwifery (120 ECTS), leading to a candidate degree and a licence to practice 

as midwives. Increasing numbers of midwives are pursuing further academic 

master-level studies (55 ECTS) that lead to an MSc in midwifery. MSc 

midwives with sufficient clinical experience can be certified as clinical 

midwifery specialists (Ministry of Welfare, 2012). 

According to national clinical guidelines on the prenatal care of healthy 

women in Iceland women should be informed on different choices in childbirth 

care, including place of birth (Kristjansdottir et al., 2010). Prenatal care for low 

and medium risk women in Iceland is provided in health care centres around 

the country. Prenatal care for high risk women is provided in prenatal clinics in 

the two largest hospitals, one urban and one rural. 

The Icelandic national guidelines on choice in place of birth, issued by the 

Directorate of Health (2007), categorize and describe different levels of birth 

services, including contraindications for birth in different birthplaces and 

indications for transfer to higher levels of service: 

A: A specialized maternity unit for high risk pregnancy and labour, with 
access to midwives, obstetricians, anaesthesiologists, 
neonatologists, and neonatal nurses. Surgical services and a 
neonatal intensive care unit (NICU) for neonates from 22 weeks 
gestation are available at all times. 

Contraindications: None. 

Indications for transfer: None. 

B: A specialized maternity unit for high risk pregnancy and labour, with 
access to midwives, obstetricians, anaesthesiologists, 
paediatricians, and neonatal nurses. Surgical services and a NICU 
for neonates from 34 weeks gestation are available at all times. 

Contraindications: Immunization; premature labour before 34 
weeks gestation; known severe congenital anomalies. 

Indications for transfer: None. 
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C1: A medium-sized labour unit with access to midwives, obstetricians 
or surgeons with obstetrical training, and anaesthesiologists. 
Surgical services are available at all times. 

Contraindications: Chronic diseases that can affect birth 
outcomes; immunization; severe pre-eclampsia; insulin-
dependent gestational diabetes mellitus (GDM); 
suspected dysmaturity; premature labour before 37 weeks 
gestation; known congenital anomalies. 

Indications for transfer: Maternal fever > 38°C; congenital 
anomalies or other neonatal health problems. 

C2: A medium-sized labour unit with access to midwives, obstetricians 
or surgeons with obstetrical training, and anaesthesiologists. 
Surgical services are not available at all times. 

Contraindications: Chronic diseases that can affect birth 
outcomes; immunization; anti-coagulant treatment; 
severe pre-eclampsia; insulin-dependent GDM; multiple 
gestation; placenta praevia; suspected dysmaturity; 
premature labour before 37 weeks gestation; prolonged 
pregnancy ≥ 42 weeks; induction of labour; breech, 
transverse or oblique lie; suspected macrosomia ≥4500gr 
or anticipated maternal-foetal disproportion; known 
congenital anomalies; previous caesarean section; 
previous atonic postpartum hemorrhage (PPH) > 1000 
mL. 

Indications for transfer: Foetal distress; meconium-stained 
amniotic fluid; abnormal hemorrhage; need for increased 
analgesia; maternal fever > 38°C; rupture of membranes 
for > 24 hours and insufficient progress of labour; 
prolonged labour and need for augmentation; congenital 
anomalies or other neonatal health problems. 

D1: A small labour unit with access to midwives and general 
practitioners. 

D2: Home birth or birth centre with access to midwives. 

Contraindications (D1 and D2): Chronic diseases that can 
affect birth outcomes; immunization; anti-coagulant 
treatment; pre-eclampsia; GDM; multiple gestation; 
placenta praevia; anaemia < 9.5; body mass index < 18 
or > 35; smoking > 10 cigarettes a day; substance abuse; 
suspected dysmaturity; premature labour before 37 weeks 
gestation; prolonged pregnancy ≥ 42 weeks; breech, 
transverse or oblique lie; suspected macrosomia ≥4500gr 
or anticipated maternal-foetal disproportion; known 
congenital anomalies; previous caesarean section; 
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previous shoulder dystocia; previous atonic PPH > 1000 
mL. 

Indications for transfer (D1 and D2): Foetal distress; 
meconium-stained amniotic fluid; abnormal hemorrhage; 
need for increased analgesia; maternal fever > 38°C; 
rupture of membranes for > 24 hours and insufficient 
progress of labour; prolonged labour and need for 
augmentation; congenital anomalies or other neonatal 
health problems. 

In the study period, Iceland had one OU in category A, located at the 

National University Hospital of Iceland, which also operated an AMU at the 

same location. Around 75% of women in Iceland give birth in the National 

University Hospital (Bjarnadottir, 2014). One OU in category B was situated at 

the District General Hospital in Akureyri in Northern Iceland. Seven rural birth 

units were categorized as C1, three of which were staffed with obstetricians 

and thus defined as OUs. The other four units were staffed with surgeons and 

could temporarily be categorized as C2 or even D1 owing to problems in having 

anaesthesiologists on call. One birth unit was categorized as D1 throughout 

the study period (Einarsdottir et al., 2010). 

Home birth services in Iceland are governmentally funded. The services are 

provided by independent midwives and supervised by the Directorate of Health 

(Lindgren et al., 2014). In addition to guidelines on choice in place of birth, the 

Directorate has issued professional minimum requirements for midwifes’ 

independent home birth practices in which qualifications, midwife-woman 

communication, maternity notes registration, and necessary equipment for 

home births are listed (Directorate of Health, 2013; 2015b). 

Home birth midwives provide continuous care from around the 37th week of 

gestation until the end of the first week postpartum. For women giving birth in 

hospital in Iceland, immediate postpartum midwifery services are provided in 

the hospital for the first hours or days, depending on the health of mother and 

baby. In the majority of cases the family is subsequently cared for in their home 

until the end of the first week postpartum by independent midwives working in 

postpartum home care (Sigurdardottir, 2010). 

1.2.4 The future of birth in Iceland 

Recent changes in the provision of Icelandic childbirth services indicate a 

fluctuation in the way women seek care. The Icelandic Midwives’ Association 

has, on behalf of its members, documented the state of Icelandic childbirth 

care and made suggestions for future development. The suggestions include 
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women’s access to continuous midwifery-led care, support for out-of-hospital 

care in pregnancy, birth and postpartum, integration protocols for different 

levels of service, and a standardized electronic birth registry (Einarsdottir et 

al., 2010). Data on out-of-hospital births will be vital to the development of 

evidence-based childbirth care in Iceland. The results of this study will be used 

to suggest implementations for future care of Icelandic childbearing women 

and their families in different places of birth. 

 

1.3 Knowledge on home birth 

1.3.1 Home birth care 

Even though the provision of home birth services in the Western world varies 

greatly, the primary caretakers are predominantly midwives (Benoit et al., 

2005; de Jonge et al., 2009; 2015; Evers et al., 2010; Lindgren et al., 2014; 

McCourt et al., 2012; Perdok et al., 2015). Ideally, midwives work within an 

integrated health care system in collaboration with other health professionals—

such as obstetricians, neonatologists, anaesthesiologists, nurses, general 

practitioners, and paramedics—to provide optimal home birth care (Benoit et 

al., 2005; de Jonge et al., 2009; 2015; McCourt et al., 2012; Perdok et al., 

2015). This collaboration can be in the form of consensus on guidelines (de 

Jonge et al., 2015), consultation before the onset of labour or peripartum 

(American Academy of Pediatrics Committee on Fetus and Newborn, 2013; 

American College of Obstetricians and Gynecologists - Committee on 

Obstetric Practice, 2011; Wendland, 2013), or the transfer of care to a higher 

level of service in case of emerging health problems during labour (de Jonge 

et al., 2009; Evers et al., 2010; Perdok et al., 2015). 

Home birth midwives are competent in detecting and responding to 

obstetric emergencies like foetal distress, PPH, shoulder dystocia, and 

neonatal respiratory distress (Department for Health and Ageing. Government 

of South Australia, 2013; Helsedirektoratet, 2012). At home births the midwives 

are equipped with: 

1) Standard birthing tools such as clamps, scissors, pincettes, sutures, 
a doptone, stethoscope, sphygmamometer, thermometer, scales, 
and a measuring tape. 

2) Emergency equipment such as syringes, needles, intravenous 
cannulas, tubing, and fluids, neonatal suction devices, and a bag-
valve-mask resuscitator. 
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3) Medication that can be administered in the home such as antibiotics, 
vitamin K, and emergency uterine contractiles that can be 
administered via subcutaneous, intramuscular, oral, or rectal 
routes. 

(College of Midwives of Manitoba, 2011; Department for Health and 
Ageing. Government of South Australia, 2013; Directorate of 
Health, 2013; Helsedirektoratet, 2012; Sundhedsstyrelsen, 2009) 

Home birth services include continuous one-to-one care of a midwife who 

preferably is previously known to the woman (Helsedirektoratet, 2012; Ministry 

of Health, 2012; Sundhedsstyrelsen, 2009). The importance of continuity of 

carer throughout labour services has been expressed by childbearing women, 

regardless of their preference for place of birth, but is more strongly related to 

a preference for home birth (Longworth et al., 2001). Home birth services can 

include more extensive continuity of carer in which the same midwife or group 

of midwives care for the woman in pregnancy, birth, and postpartum (Davis et 

al., 2011; McCourt et al., 2012). 

Models of midwife-led continuity of care have been linked to lower 

intervention rates in labour (Sandall et al., 2015). Continuous, one-to-one 

intrapartum care has been related to improved neonatal outcomes and 

increased satisfaction with care, as well as lower intervention rates (Hodnett et 

al., 2013). Rising rates of referrals from primary to secondary labour care for 

non-urgent indications— for example, prolonged labour or increased need for 

analgesia—have reduced the continuity of childbirth care in the Netherlands, 

where a distinction is made between primary midwives providing home birth 

care and clinical midwives providing hospital birth care (Perdok et al., 2015; 

Wiegers & Hukkelhoven, 2010). Integration between different service levels 

might lead to increased continuity of care and subsequently improved 

outcomes (Perdok et al., 2015). 

1.3.2 Home birth outcome 

In the new millennium, observational studies on planned home birth outcomes 

have become more frequent and their methodological quality has increased 

(Olsen & Clausen, 2012). Studies published since the beginning of the 

research period in 2005 have generally been conducted on large samples. 

External and internal validity had been increased by adjusting for potential 

confounders. The results of planned home birth outcome studies consistently 

show lower rates of interventions and maternal morbidity, while neonatal 

outcomes are inconsistent. 
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1.3.2.1 Birth-related variables 

Operative births, including ventouse or forceps deliveries and caesarean 

sections, are significantly less likely in planned home births than in planned 

hospital births in countries such as Norway, Sweden, the United Kingdom, the 

United States, Canada, and Australia (Blix et al., 2012; Brocklehurst et al., 

2011; Cheng et al., 2013; Homer et al., 2014; Hutton et al., 2009; Janssen et 

al., 2009; Kennare et al., 2010; Lindgren, Radestad, et al., 2008). Operative 

birth rates in planned home births in New Zealand do not significantly differ 

from birth centre outcomes, which have significantly lower operative birth rates 

than planned hospital births (Davis et al., 2011). 

The rates of labour augmentation in the United Kingdom, the United States, 

Canada, Australia, and New Zealand are significantly lower when the birth 

commences as a planned home birth (Brocklehurst et al., 2011; Cheng et al., 

2013; Davis et al., 2011; Homer et al., 2014; Hutton et al., 2009; Janssen et 

al., 2009; Wax, Pinette, et al., 2010). In Norway, the United Kingdom, Canada, 

Australia, and New Zealand, planned home births were found to have lower 

rates of epidural analgesia and other pharmacological pain relief than did 

planned hospital births (Blix et al., 2012; Brocklehurst et al., 2011; Davis et al., 

2011; Homer et al., 2014; Hutton et al., 2009; Janssen et al., 2009). A 

Canadian study detected significantly lower rates of transfer from planned 

home births to hospital than from a lower to a higher service level within the 

hospital system (Hutton et al., 2009). 

1.3.2.2 Maternal variables 

The mean amount of maternal bleeding after birth and rates of PPH are 

significantly lower in planned home than hospital births in Sweden, the United 

Kingdom, and Canada (Hutton et al., 2009; Janssen et al., 2009; Lindgren, 

Radestad, et al., 2008; Nove et al., 2012a). In Norway and the Netherlands 

this difference has only been detected among multiparas (Blix et al., 2012; de 

Jonge et al., 2013). The Dutch study also detected significantly lower rates of 

maternal blood transfusion and manual removal of the placenta among 

planned home birth multiparas than among hospital birth multiparas (de Jonge 

et al., 2013). No differences in PPH were detected in a well-powered birthplace 

study in New Zealand (Davis et al., 2012). Maternal morbidity related to 

infections manifested by maternal fever, chorioamnionitis, or the use of 

antibiotics has been found to be less frequent in planned home births than in 

hospital in the United States and Canada (Chang & Macones, 2011; Cheng et 

al., 2013; Janssen et al., 2009; Wax, Pinette, et al., 2010). 
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 Planned home births carry lower risk for obstetric anal sphincter injury 

(OASI) than hospital births in Sweden, Norway, and Canada (Blix et al., 2012; 

Lindgren, Radestad, et al., 2008). Rates of other perineal trauma such as 

vaginal or cervical tears are also lower in planned home births in Sweden, 

Canada, and New Zealand (Davis et al., 2011; Hutton et al., 2009; Lindgren, 

Radestad, et al., 2008) and the rate of intact perineum in Australia is higher in 

planned home than hospital births (Kennare et al., 2010). Episiotomy rates in 

planned home births in Sweden, Norway, the United Kingdom, Canada, 

Australia, and New Zealand are consistently lower than in planned hospital 

births (Blix et al., 2012; Brocklehurst et al., 2011; Davis et al., 2011; Homer et 

al., 2014; Hutton et al., 2009; Janssen et al., 2009; Kennare et al., 2010; 

Lindgren, Radestad, et al., 2008). 

1.3.2.3 Neonatal variables 

With the highest home birth rates of all Western countries, The Netherlands is 

the only country in which it is possible to conduct studies with sufficient 

statistical power to detect differences in neonatal mortality between different 

places of birth in low risk groups. Dutch studies have consistently shown no 

significant differences in neonatal mortality in the first 7 or 28 days postpartum 

between home and hospital births (de Jonge et al., 2009; 2015; van der Kooy 

et al., 2011). On the other hand, recent studies from the United States have 

detected significantly higher rates of early and total neonatal mortality in 

planned home births (Chang & Macones, 2011; Grunebaum et al., 2014; 

Malloy, 2010). 

Significantly higher rates of neonatal mortality due to asphyxia were 

detected in a subgroup of planned home births that ended after transfer to 

hospital in Australia (Kennare et al., 2010). The Birthplace in England study 

did not have sufficient power to detect differences in neonatal mortality, but it 

did detect significantly higher rates of a combined neonatal morbidity 

variable—which included neonatal mortality—among the neonates of planned 

home birth primiparas than among the neonates of hospital birth primiparas. 

The composite variable also consisted of neonatal encephalopathy, meconium 

aspiration syndrome, brachial plexus injury, and a fractured humerus or 

clavicle (Brocklehurst et al., 2011). 

Various other neonatal morbidity outcomes have shown inconsistent results 

in recent studies. A Canadian study revealed significantly fewer neonates with 

a 1-minute Apgar score < 7 in planned home births (Janssen et al., 2009) and 

in a large Dutch study neonates in planned home births among multiparas were 

significantly less likely to have a 5-minute Apgar score < 7 than neonates in 
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planned hospital births among multiparas (de Jonge et al., 2015). Several 

studies conducted in the United States have found the opposite results, with 

neonates in planned home births being significantly more likely to have 5-

minute Apgar scores < 7, < 4, or = 0, compared to planned hospital births 

(Grunebaum et al., 2013; Malloy, 2010; Wax, Pinette, et al., 2010). A study that 

stratified Apgar scores by care providers only found such differences when 

planned home births in the United States were not attended by certified nurse-

midwives (Cheng et al., 2013). An Australian study found higher rates of 5-

minute Apgar < 7 only when comparing planned home births that ended in 

hospital after transfer to planned hospital births (Kennare et al., 2010). 

Serious neonatal morbidity such as neonatal seizures or serious neurologic 

dysfunction are significantly more frequent in planned home than hospital 

births in the United States, either among the whole study groups (Grunebaum 

et al., 2013) or among those not attended by certified nurse-midwives (Chang 

& Macones, 2011; Cheng et al., 2013). Contrary to the Birthplace in England 

study, a Canadian study detected significantly lower rates of neonatal 

morbidity such as meconium aspiration syndrome or birth-related injuries in 

planned home births than in planned hospital births (Janssen et al., 2009). 

Other neonatal morbidity indicators such as foetal stress, meconium stained 

fluid, and formula feeding have been found to be less frequent in planned home 

births than planned hospital births in the United States and Canada (Chang & 

Macones, 2011; Hutton et al., 2009; Wax, Pinette, et al., 2010). 

NICU admission rates are consistently lower in planned home births than 

in planned hospital births in the United States (Cheng et al., 2013; Wax, 

Pinette, et al., 2010). This difference has only been found to be significant 

among multiparas in the Netherlands (de Jonge et al., 2015). The NICU 

admission rates in planned home births in New Zealand do not significantly 

differ from birth centre rates, which are significantly lower than planned hospital 

birth rates (Davis et al., 2011). Similarly, planned home birth neonates in the 

United States, Canada, and Australia have been found to have lower rates of 

other specialized neonatal care, like resuscitation or respiratory assistance, 

than planned hospital birth neonates (Janssen et al., 2009; Kennare et al., 

2010; Malloy, 2010; Wax, Pinette, et al., 2010). 

1.3.3 Factors influencing home birth outcome 

Less is known on factors that can influence the outcome of planned home birth 

than is known on the outcomes themselves. Studies on the effect of risk factors 

are generally conducted in hospital and the majority of home birth studies have 

focused on comparisons between planned home and hospital birth outcomes 
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rather than on the effect of influential factors (III). The effect of women’s 

attitudes on planned home birth outcomes has been frequently suggested but 

rarely studied (IV). 

1.3.3.1 Contraindications for home birth 

The presence of contraindications related to health problems or other 

pregnancy-related risk factors—for example, gestational diabetes, 

hypertensive disorders, multiple pregnancy, breech presentation, and reduced 

or extended period of gestation—has been linked to adverse neonatal 

outcomes in planned home births (Cheyney, Bovbjerg, et al., 2014; de Jonge 

et al., 2009; Johnson & Daviss, 2005; Li et al., 2015; Mehl-Madrona & 

Madrona, 1997). Advanced maternal age has also been found to increase the 

risk of neonatal mortality and morbidity in planned home birth (de Jonge et al., 

2009; Li et al., 2014). Primiparity in planned home births has been related to 

increased rates of interventions and adverse maternal and neonatal outcomes 

when compared to the planned home births of multiparas (Brocklehurst et al., 

2011; Cheyney, Bovbjerg, et al., 2014; de Jonge et al., 2009; Hutton et al., 

2009; Johnson & Daviss, 2005). 

Only two studies were discovered that directly examined the interaction 

between contraindications and place of birth. A Dutch study discovered that 

even though baseline characteristics such as reduced or extended period of 

gestation, advanced maternal age, and primiparity negatively affected 

neonatal outcomes, it found no interaction between the baseline 

characteristics and place of birth (de Jonge et al., 2009). On the other hand, a 

study conducted in the United Kingdom not only found a negative effect of 

advanced maternal age on neonatal outcomes, but also a significantly more 

negative effect on labour augmentation and maternal outcomes among 

primiparas in home births than in hospital births (Li et al., 2014). 

1.3.3.2 Women’s attitudes toward birth 

The relationship between women’s attitudes towards place of birth and their 

general attitudes towards birth and intervention has been studied in recent 

years. The results have confirmed previous speculations on differences in 

attitudes between women who prefer home birth and those who prefer hospital 

birth. Women who choose or prefer home birth value making their own 

decisions on childbirth care and prefer the support of a chosen birth partner 

and a midwife providing continuous services. They trust in birth as a natural 

process and want to avoid the use of interventions. On the other hand, women 

who choose or prefer hospital birth see birth as inherently risky and find safety 
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in having access to hospital staff and interventions (Hildingsson et al., 2003; 

Longworth et al., 2001; Miller & Shriver, 2012; Murray-Davis et al., 2014; 

Regan & McElroy, 2013; van Der Hulst et al., 2004; van Haaren-Ten Haken et 

al., 2012; 2014). 

Less evidence is available on the relationship between women’s attitudes 

and their birth outcomes. Through self-selection bias this relationship has been 

a suspected but unconfirmed confounding factor in the relationship between 

place of birth and outcomes (Cheng et al., 2013; Homer et al., 2014; Hutton et 

al., 2009; Lindgren, Radestad, et al., 2008; Wax, Pinette, et al., 2010). Studies 

that have examined the effect of women’s attitudes towards birth on birth 

outcomes have found that women’s positive attitudes towards labour 

interventions are related to increased operative birth rates (Green & Baston, 

2007) while the opposite is true of women with a positive birth attitude and low 

levels of fear of childbirth (Haines et al., 2012). Dutch studies on the effect of 

women’s attitudes towards place of birth have found lower intervention rates 

among women that preferred home birth than among those that preferred 

hospital birth (van Der Hulst et al., 2004; van Haaren-Ten Haken et al., 2015). 

 

1.4 Summary and rationale for the study 

This study was instigated as part of a general effort to conduct retrospective 

and prospective studies on planned home birth outcomes in the Nordic 

countries. The outcome of planned home births in Iceland had not been 

previously studied, in spite of the increase in the home birth rate since the turn 

of the century. 

In recent years there has been a heated debate on choice in place of birth, 

a debate which has created an atmosphere of controversy and conflict. Before 

adding to empirical knowledge on planned home birth by studying Icelandic 

outcomes, the study contributed to mutual understanding and consensus by 

examining one of the primary concepts in the discussion on home birth: 

women’s autonomy in place of birth. Building an ideological foundation for the 

study in this way was congruent with midwifery ideology on woman-centred 

care and birth as a physiological process. 

In light of the development of Icelandic childbirth services in the 20th 

century—which at the time was not based on scientific evidence—it has 

become important to examine retrospectively whether the hospitalization of 

childbirth in Iceland was indeed warranted. Home birth studies conducted in 

other countries tend to yield different neonatal results depending on the 
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location of these studies. The apparent effect of situational differences called 

for a localized study on the outcome of Icelandic home births. A study design 

that was carefully crafted with rigorous methods of data collection and analysis 

had the potential to increase rather than decrease international consensus on 

planned home birth outcomes and to serve as a model for other studies 

conducted in similar settings. The results of the study should facilitate Icelandic 

women’s informed choice and guide the development of Icelandic childbirth 

services. 

Although the majority of planned home birth women fall into a low risk 

category, some women exercise their autonomy to choose home birth in spite 

of contraindications. Information was therefore needed, not only on the effect 

of potential contraindications on planned home birth outcomes, but also on 

whether the contraindications were more relevant in one place of birth than in 

another, which would justify defining them as contraindications in that 

particular birthplace. 

Another factor that potentially influences planned home birth outcomes is 

women’s attitudes towards birth, intervention, and home birth. The relationship 

between women’s attitudes and birth outcomes, and the differences between 

the attitudes of women who prefer home or hospital birth has already been 

established. In order to determine whether and to what extent planned home 

birth outcomes were influenced by women’s attitudes rather than the place of 

birth, the potential confounding of women’s attitudes on the relationship 

between preferred place of birth and birth outcomes was studied. 

The doctoral study described in this thesis attempted to address the issues 

that needed clarification: the definition of women’s autonomy in place of birth 

(I); the outcome of planned home birth in Iceland, compared to planned 

hospital birth (II); the effect of contraindication on birth in planned home and 

hospital births (III); and the confounding effect of women’s attitudes on the 

relationship between preferred place of birth and birth outcomes (IV). 
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2 Aims 

The study consisted of four individual but interrelated studies that together 

described planned home births in Iceland, their outcomes and influential 

factors. The general aim of the study was to examine the outcome of planned 

home birth in Iceland, to compare this outcome to the outcome of planned 

hospital birth, and to evaluate the effect of predefined and potential 

contraindications and women’s attitudes, all within the cultural context of 

women’s autonomy in place of birth. The primary purpose of the study was to 

facilitate women’s informed choice in place of birth by disseminating new 

knowledge on the outcome of birth in different places of birth in Iceland. 

Secondary purposes included strengthening the foundation for future 

development of Icelandic childbirth services and adding to the growing body of 

Icelandic midwifery knowledge and international knowledge on planned home 

birth. 

Research questions and hypotheses are described in Table 1. Individual 

study aims and purposes are described in the following sections. 

Table 1. Research questions and hypotheses. 

No. Research question Null hypothesis (H0) Study hypothesis (H1) 

1 How is the concept “autonomy in place of birth” presented in current literature on 

childbirth? 

2 – 1  What is the outcome of planned home births in Iceland in 2005–2009? 

2 – 2 Is there a significant 

difference between the 

outcomes of planned 

home births and planned 

hospital births in 

comparable low risk and 

mixed risk groups in 

Iceland? 

There is no significant 

difference between the 

outcomes of planned 

home births and planned 

hospital births in 

comparable low risk and 

mixed risk groups in 

Iceland. 

There is a significant 

difference between the 

outcomes of planned 

home births and planned 

hospital births in 

comparable low risk and 

mixed risk groups in 

Iceland. 
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3 – 1 Is there a significant 

difference between the 

outcomes of planned 

home births that are 

unexposed and planned 

home births that are 

exposed to predefined 

contraindications listed in 

the Icelandic national 

guidelines? 

There is no significant 

difference between the 

outcomes of planned 

home births that are 

unexposed and planned 

home births that are 

exposed to predefined 

contraindications listed in 

the Icelandic national 

guidelines. 

There is a significant 

difference between the 

outcomes of planned 

home births that are 

unexposed and planned 

home births that are 

exposed to predefined 

contraindications listed in 

the Icelandic national 

guidelines. 

3 – 2 Is there a significant 

difference between the 

effects of predefined 

contraindications in 

planned home births and 

their effects in planned 

hospital births? 

There is no significant 

difference between the 

effects of predefined 

contraindications in 

planned home births and 

their effects in planned 

hospital births. 

There is a significant 

difference between the 

effects of predefined 

contraindications in 

planned home births and 

their effects in planned 

hospital births. 

3 – 3 Is there a significant 

difference between the 

outcomes of planned 

home births that are 

unexposed and planned 

home births that are 

exposed to potential 

contraindications: 

primiparity, rural 

residence, advanced 

maternal age, or low 

levels of midwives’ job 

experience? 

There is no significant 

difference between the 

outcomes of planned 

home births that are 

unexposed and planned 

home births that are 

exposed to potential 

contraindications: 

primiparity, rural 

residence, advanced 

maternal age, or low 

levels of midwives’ job 

experience. 

There is a significant 

difference between the 

outcomes of planned 

home births that are 

unexposed and planned 

home births that are 

exposed to potential 

contraindications: 

primiparity, rural 

residence, advanced 

maternal age, or low 

levels of midwives’ job 

experience. 
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3 – 4 Is there a significant 

difference between the 

effects of potential 

contraindications 

(primiparity, rural 

residence, or advanced 

maternal age) in planned 

home births and their 

effects in planned 

hospital births? 

There is no significant 

difference between the 

effects of potential 

contraindications 

(primiparity, rural 

residence, or advanced 

maternal age) in planned 

home births and their 

effects in planned 

hospital births. 

There is a significant 

difference between the 

effects of potential 

contraindications 

(primiparity, rural 

residence, or advanced 

maternal age) in planned 

home births and their 

effects in planned 

hospital births. 

4 – 1 Is there a significant 

difference in attitudes 

towards birth and 

intervention between 

women who have a 

positive attitude towards 

home birth and women 

who have a negative 

attitude towards home 

birth? 

There is no significant 

difference in attitudes 

towards birth and 

intervention between 

women who have a 

positive attitude towards 

home birth and women 

who have a negative 

attitude towards home 

birth. 

There is a significant 

difference in attitudes 

towards birth and 

intervention between 

women who have a 

positive attitude towards 

home birth and women 

who have a negative 

attitude towards home 

birth. 

4 – 2 Is there a significant 

difference in birth 

outcomes between 

women who have a 

positive attitude towards 

home birth and women 

who have a negative 

attitude towards home 

birth? 

There is no significant 

difference in birth 

outcomes between 

women who have a 

positive attitude towards 

home birth and women 

who have a negative 

attitude towards home 

birth. 

There is a significant 

difference in birth 

outcomes between 

women who have a 

positive attitude towards 

home birth and women 

who have a negative 

attitude towards home 

birth. 

4 – 3 Is the relationship 

between attitudes 

towards home birth and 

birth outcomes 

confounded by attitudes 

towards birth and towards 

intervention? 

The relationship between 

attitudes towards home 

birth and birth outcomes 

is confounded by 

attitudes towards birth 

and towards intervention. 

The relationship between 

attitudes towards home 

birth and birth outcomes 

is not confounded by 

attitudes towards birth 

and towards intervention. 
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2.1 Aim of study 1 

The aim of study 1 was to explore how the concept “autonomy in place of birth” 

was used and presented in the literature, and to find a definition of autonomy 

in place of birth that would represent a common thread in the way the 

phenomenon is viewed from different perspectives. The purpose of the study 

was to use the end result—the definition of autonomy in place of birth—as a 

tool to facilitate stakeholders’ discussions on women’s choice in place of birth, 

and as a building block for the theoretical background of studies on planned 

home birth. 

 

2.2 Aim of study 2 

The aim of study 2 was to examine the outcome of planned home birth in 

Iceland and explore whether the outcome was different from the outcome of 

planned hospital birth among comparable groups of low risk and mixed risk 

women. The purpose of the study was to create relevant, localized knowledge 

on birth outcomes in different places of birth that would be useful to Icelandic 

women making informed choice in place of birth, in addition to contributing to 

international knowledge on the subject. 

 

2.3 Aim of study 3 

The aim of study 3 was to examine whether contraindications for home birth 

affected the outcome of planned home birth, and whether those 

contraindications had a different effect in planned home birth than they had in 

planned hospital birth. The study set out to explore both the contraindications 

that have been predefined in the Icelandic national guidelines on choice in 

place of birth, published by the Directorate of Health (2007), and potential 

contraindications not currently listed in the guidelines. The purpose of the study 

was to facilitate Icelandic women’s informed choice in place of birth by 

presenting relevant and localized knowledge on the interaction of risk and 

place of birth; to support future development of national guidelines on choice 

in place of birth by detecting appropriate contraindications for home birth; and 

to contribute to international knowledge on the subject. 
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2.4 Aim of study 4 

The aim of study 4 was to examine women’s attitudes toward birth, 

intervention, and home birth; whether those attitudes were interrelated; 

whether women’s attitudes toward choosing home birth was related to birth 

outcomes; and whether this relationship was confounded by their general 

attitudes toward birth and intervention. The purpose of the study was to create 

knowledge on the extent and nature of the role women’s attitudes play in the 

relationship between place of birth and birth outcomes. 
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3 Materials and methods 

Study 1 was a concept analysis on autonomy in place of birth. Studies 2 and 3 

were retrospective cohort studies on planned home and hospital birth data that 

were collected for the purpose of these studies. Study 4 was a prospective 

cohort study on questionnaire data collected in the Icelandic Childbirth and 

Health Study (Kristjansdottir et al., 2012). Variable groups and their roles and 

relationships are described in a model in Figure 3. An overview of the studies 

is listed in Table 2. The design, data sources, and analyses of the studies are 

further described in the following chapters. 

 

Figure 3. Variable groups and research questions on their relationships. ST: Study. 
RQ: Research question. 

 

Place of birth: 

ST 2: Independent variable

ST 3: Moderator

ST 4: Independent variable 

(proxy: attitudes toward 

home birth)

Birth outcomes:

ST 2, 3, 4: Dependent variable

Attitudes toward birth and 

intervention:

ST 4: Confounding variables

RQ 4 - 1

Potential contraindications:

ST 3: Independent variables

Predefined contraindications:

ST 3: Independent variables

RQ 2 - 2

RQ 4 - 2

RQ 4 - 3

RQ 3 - 1

RQ 3 - 3

RQ 3 - 2

RQ 3 - 4

RQ 2 - 1

Autonomy in place of birth

ST 1: Concept

RQ 1
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Table 2. Study aims, designs, variables, data sources, and analysis. 

 Study 1 Study 2 Study 3 Study 4 

Aim Explore and define the concept 
“autonomy in place of birth” 

Examine birth outcomes in 
planned home and hospital 
births 

Examine the effect of predefined 
or potential contraindications for 
home births 

Examine the effect of women’s 
attitudes towards birth, 
intervention, and home birth 

Design Concept analysis Retrospective cohort study Retrospective cohort study Prospective cohort study 

Variables Autonomy in place of birth Independent: Place of birth 
Dependent: Birth outcomes 

Independent: Predefined or 
potential contraindications 
Dependent: Birth outcomes 
Moderator: Place of birth 

Independent: Attitude towards 
home birth (proxy for place of 
birth) 
Dependent: Birth outcomes 
Confounding: 
Attitudes towards birth and 
intervention 

Data sources International childbirth literature Data collected from handwritten 
maternity notes (n = 1228) 

Data collected from handwritten 
maternity notes (n = 1228) 

Questionnaire data from the 
Icelandic Childbirth and Health 
Study (n = 809) 

Analysis Data extraction and synthesis, 
model and case presentation 

Descriptive statistics 
t tests 
Chi-squared 
Fisher exact test 
Odds ratio (linear and logistic 
regression) 
 

Descriptive statistics 
t tests 
Chi-squared 
Fisher exact test 
Odds ratio (linear and logistic 
regression, interaction analysis) 

 

Descriptive statistics 
t tests 
Chi-squared 
Fisher exact test 
Odds ratio (logistic regression) 
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3.1 Study 1 

3.1.1 Design: concept analysis 

Study 1 was a concept analysis on autonomy in place of birth. The study’s 

research question is presented in Table 1. The concept is highlighted as a 

theoretical background for the following home birth studies in Figure 3. The 

study is described in the corresponding article (I). International discussion on 

women’s autonomy in childbirth care—on which the literature search for the 

study was performed—was the background of this study. This topic has mostly 

been discussed in the context of Western countries with high quality health 

care, including childbirth services. 

Concepts are man-made constructs that represent attempts to categorize 

phenomena and create nomenclature to discuss them. The development of a 

concept can take various forms, depending on pre-existing knowledge on the 

phenomenon in question. Strategies such as concept synthesis or derivation 

may be helpful to create a concept where none is available within the area of 

interest. When a concept describing the phenomenon of interest is already 

available, but is unclear or unhelpful, concept analysis can be an appropriate 

approach to refine and clarify the concept (Walker & Avant, 2005).  

The purpose of concept analysis is to look at the concept’s internal structure 

and gather information on its simpler elements, or defining attributes, in order 

to be able to define and describe the phenomenon that the concept entails. 

Developing professional language in this manner makes it possible for different 

scholars and clinicians to discuss the phenomenon without attributing different 

meanings to a previously vague concept (Walker & Avant, 2005). 

Walker and Avant (2005) have described the concept analysis procedure 

used in this study. This approach was chosen since the concept in question—

autonomy—already existed, although its use in the context of place of birth had 

not been previously described. Current discussion on choice in place of birth 

is heated, which indicates a divide in stakeholders’ understanding of related 

concepts, including autonomy. An additional advantage of Walker and Avant’s 

model, which made it the preferred method for this study, was the element of 

presenting a model of the concept and cases that describe real life 

manifestations of the concept in midwifery practice, in addition to literature 

synthesis. 

3.1.2 Data sources 

A literature search for study 1 was performed in order to obtain written items 
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reflecting all uses of the concept “autonomy in place of birth” that could be 

found in the literature (Walker & Avant, 2005). The matrix method (Garrard, 

2011) was used to collect, review, and organize items. The search was 

performed in seven databases using search terms related to autonomy, 

childbirth, and place of birth. Different limitations and search terms were used 

in each database, depending on the extent of their scope of childbirth-related 

and other literature, and on their use of keyword systems such as the MeSH 

database (Table 3). More restricted searches of the databases were unfruitful, 

while a more open scope demanded further restrictions on the material the 

searches provided. 

No time limits were applied, but a higher standard of relevance and quality 

was expected from older material. Items that discussed autonomy in childbirth 

in a specific context other than place of birth—such as caesarean section on 

maternal demand or vaginal birth after caesarean—were excluded, along with 

items that did not address the issue of autonomy in childbirth. Items that were 

included in the analysis were published in the years 2001–2014 and are 

marked by an asterisk in the reference list of the article published on study 1 

(I). 

Table 3. Study 1 Literature search: Databases, search terms, limitations, number of 
items, and inclusion criteria. 

Database Search terms Limitations Items 

PubMed ("Pregnancy"[Mesh] OR 
 "Parturition"[Mesh] OR 
"Home Childbirth"[Mesh] OR 
"Health Facilities"[Mesh]) 
AND 
("Personal Autonomy"[Mesh] OR 
"Decision Making"[Mesh]) 
AND 
(birth OR 
childbirth) 

(Humans[Mesh]) 
AND 
(English[lang] OR 
Danish[lang] OR 
Icelandic[lang] OR 
Norwegian[lang] OR 
Swedish[lang] 

34 

Cinahl *birth (all text) 
AND 
autonomy (all text) 

Abstract available 7+5 
(snowball 
search) 

Scopus KEY(autonomy) 
AND 
KEY(birth) 

None 6 

UpToDate “birth” None 3+2 
(snowball 
search) 

Cochrane “autonomy” 
AND 
“birth” 

None 3 
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ProQuest ab(autonomy) 
AND 
ab(*birth) 
AND 
ab(place) 

None 3 

PsychInfo "independence (personality)" 
AND 
"birth" 

None 0 

Total   63 
Included  a. Discussed autonomy 

AND place of birth 
OR 
b. Described research on 

women’s views on 
autonomy in childbirth, 

OR 
c. Discussed autonomy 

in childbirth in general 
AND was of 
exceptional quality 
AND was relevant to 
the context of place of 
birth. 

33 
(26+7 
(snowball 
search)) 

3.1.3 Data analysis 

The analysis procedure of the concept analysis model of Walker and Avant 

(2005) contains the following eight steps, which were taken in the process of 

this study: 

1. Select a concept: A concept that interested the authors and was 
important, relevant and useful to their respective fields was chosen 
for analysis. The concept—autonomy in place of birth— was a 
central and pivotal concept to the discussion on home birth and 
was one upon which the rest of the authors’ studies on home birth 
depended. The concept was manageable, in the sense that it was 
not too primitive and not too wide. 

2. Determine the aims and purposes of analysis: This analysis was 
important to the authors because of the heated debate on home 
birth, in spite of increasing evidence on the subject. They intended 
to use the results—a definition of autonomy in place of birth—as a 
tool to create a common ground for stakeholders to discuss home 
birth and as a guide for future studies on home birth. This aim was 
the authors’ guide when choosing which paths to take—for 
example, when different aspects of the concept emerged from the 
literature. 

3. Identify all uses of the concept that you can discover: A literature 
search (previously described) was performed to identify all uses of 
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the concept. The search was open and entailed all aspects of the 
concept, both ordinary and scientific, positive and negative, in order 
to increase the usefulness of the concept analysis. The aims of the 
study guided the choice of inclusion criteria. The matrix method 
(Garrard, 2011) was used to extract data on the following subjects 
from the contents of the located items: Author(s), title and year of 
publication of the article; explicit and implicit definitions of 
autonomy in place of birth; attributes and distinguishers of the 
concept; the antecedents and consequences of the concept; article 
authors’ and current author’s (BH) comments; type of source 
(journal, publication type, author background); and strengths and 
weaknesses of the item. Data from the search of available literature 
was combined with material from other sources in books and on 
websites, such as dictionaries, thesauruses, and philosophical 
literature. The analysed concept was put in the context of current 
knowledge on home birth outcome. 

4. Determine the defining attributes: The attributes that were most 
commonly connected with the concept, defined it, and separated it 
from related but different concepts were found using the literature 
matrix. These attributes defined the concept at this moment in time, 
in the particular context of place of birth. 

5. Identify a model case: Model cases can be from real life, from 
literature, or constructed by the authors of the concept analysis. 
They are pure cases that represent all the defining attributes of the 
analysed concept. In this study, the authors constructed two model 
cases through an internal dialogue in which the cases were 
formulated based on the defining attributes and the authors’ clinical 
expertise. The authors acknowledged the risk of applying cases to 
principles rather than vice versa (Beckwith et al., 2008), and made 
conscientious efforts not to be biased by individual real life 
examples when constructing the cases. 

6. Identify borderline and contrary cases: Examining cases that were 
contrary to the concept, or similar but not the same, helped the 
authors identify which defining attributes actually fit the concept. 
Borderline cases that had most of the defining attributes but not all, 
were constructed, as well as contrary cases that demonstrated 
none of the attributes of autonomy in place of birth. 

7. Identify antecedents and consequences: The antecedents of the 
concept—that is, its underlying assumptions, without which the 
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phenomenon cannot be defined by the concept—were identified. 
The consequences—namely, that which occurs as a result of the 
concept—were also identified. The authors acknowledged the 
fallibility of cause and effect relationships in health care (Beckwith 
et al., 2008) and presented the consequences as an ideal principle, 
not as a practical absolute. 

8. Define empirical referents: The final step of the process refers to 
the empirical relevance and confirmation of the concept. It may 
involve the development of a measuring device to detect the 
occurrence of the phenomena described by the concept, which was 
not applicable to the concept under study here. Presenting the 
defining attributes, antecedents, and consequences in a concept 
model served as a medium to encourage reflection on autonomy in 
place of birth among childbearing women and the midwives and 
other health professionals that care for them. 

(Walker & Avant, 2005) 

 

3.2 Studies 2 and 3 

The first two quantitative studies, study 2 and study 3, had a retrospective 

cohort design. A randomized, controlled trial would generally be considered 

the ideal standard for comparative studies in health care (Polit & Beck, 2008). 

Previous studies have shown that this is not a feasable study design for place 

of birth, since women value their choice in this matter and do not want to be 

allocated to a random birthplace (Hendrix et al., 2009). A cohort study can be 

an appropriate design for previously collected medical records when a 

randomized, controlled trial is not feasable, and a retrospective design can be 

justified when data is available and the collection of prospective data would be 

time consuming and costly (Helgadottir, 2003; Rothman, 2002). Study 2 

compares the outcomes of planned home and hospital births. Study 3 

examines the effect of predefined or potential contraindications on planned 

home birth outcomes. 

Two main participant groups were defined: planned home births and 

planned hospital births. The planned home birth group included the entire 

population of 307 planned home births that occurred in Iceland in 2005–2009, 

had been accepted into home birth midwifery care, and were defined as 

planned home births at the onset of labor, regardless of the eventual birth 

place. The hospital birth group was a purposive sample of planned hospital 
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births without contraindications for home birth, listed in Appendix A, in 

accordance with the national guidelines on choice in place of birth issued by 

the Directorate of Health (2007). In cases where clinical evaluation was 

needed (footnote 10 in the second section of Appendix A), the exclusion was 

validated by the doctoral candidate and two committee members (BH, OAO, 

AKS) using the Dutch Verloskundig Vandemecum as a reference, when 

appropriate (The Obstetric Working Group, 2000). 

Each planned home birth was matched with three planned hospital births 

(1:3 group ratio) on the variables of birth year (the next birth in chronological 

order), maternal age at the birth of the baby (+/- 2 years), parity (primipara vs. 

multipara), and residence (urban; rural with ≤ 20-minute transfer time to 

hospital; rural with > 20 and ≤ 60-minute transfer time to hospital; or rural with 

> 60-minute transfer time to hospital). If a planned home birth had taken place 

in spite of the presence of a predefined contraindication, a matching planned 

hospital birth with the same contraindication for home birth was found, when 

possible, or else a non-contraindicated hospital birth was found. Capital area 

home births (urban) were matched with births at the National University 

Hospital of Iceland in Reykjavik, and rural home births with births at the District 

General Hospital in Akureyri, Northern Iceland. A pilot study testing the data 

collection methods and study design was performed (Halfdansdottir, 2011; 

Halfdansdottir et al., 2011). Subsequently, the study design was updated to its 

present form. 

Studies 2 and 3 required access to maternity notes on women who had 

given birth at home or in hospital in Iceland in the study period. No direct 

participation on behalf of the women or their families was required. Two 

regional health care authorities, 22 independent midwives, the Icelandic Data 

Protection Authority (no. PV2010/381), and the National Bioethics Committee 

(no. 10-064-S1) approved the studies before data collection began. Four 

additional regional health care authorities approved the studies during data 

collection when individual maternity notes were suspected to have been 

transferred to their storages, as part of the transfer of individual women’s care. 

3.2.1 Design in study 2: Retrospective cohort study 

Study 2 examined the outcomes of planned home and hospital births. The 

study’s research questions and hypotheses are described in Table 1 and the 

relationships between variable groups are further described in Figure 4. The 

variables of the study are described in the corresponding article (II) and in 

Appendix D. The study had two main approaches: 1) The natural prospective 

approach („intention to treat“), where no cases were excluded; and 2) The 
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perfect guideline approach („per protocol“), where planned home births with 

contraindications and their matches were excluded. 

 

Figure 4. Variable groups and research questions on their relationships: Study 2. ST: 
Study. RQ: Research question. 

The retrospective cohort design of the study was held to the highest 

standards of previous studies on planned home birth outcomes in other 

countries, both as a measure to minimize bias and compensate for Iceland’s 

low birth numbers, and as an effort to present data that could later be included 

in a meta-analysis on planned home birth outcomes. These rigorous methods 

consisted of excluding unplanned home births and freebirths; including the 

total population of planned home births and those that ended in hospital after 

transfer; obtaining a comparable group of planned hospital births; and 

performing exclusive analysis of low risk groups. Retrospectively, the study 

fulfilled all the conditions listed in a protocol that described inclusion criteria for 

an intended meta-analysis (Hutton et al., 2014) and was published during the 

writing process on article II. 
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3.2.2 Design in study 3: Retrospective cohort study 

Study 3 examined the effect of predefined and potential contraindications on 

the outcomes of planned home and hospital births. The study’s research 

questions and hypotheses are described in Table 1 and the relationships 

between variable groups are further described in Figure 5. The variables of 

the study are described in the corresponding article (III) and in Appendix D. 

 

Figure 5. Variable groups and research questions on their relationships: Study 3. ST: 
Study. RQ: Research question. 

As suggested in a published protocol for an intended meta-analysis on 

planned home birth outcome (Hutton et al., 2014), most high-quality 

observational studies on the subject in recent years have focused on the 

outcome among low risk women (Olsen & Clausen, 2012). This approach is 

consistent with home birth praxis in the Nordic countries, where this service 

level is primarily aimed at healthy women with normal pregnancies expecting 

uncomplicated deliveries (Lindgren et al., 2014). However, women have 

different preferences in childbirth and a right to weigh risks and benefits against 

their personal values when choosing their place of birth, and may therefore 
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choose to have a home birth in spite of contraindications (I). Examining not 

only the way that predefined or potential contraindications affect the outcome 

of planned home birth, but also the moderation/interaction between their effect 

and place of birth (Field, 2013) was considered a vital aspect of the design of 

this study in ensuring the practical applicability of the results for women 

choosing their place of birth. 

3.2.3 Data collection for studies 2 and 3 

All data collection was performed by the doctoral candidate. Data input was 

directly from handwritten maternity notes to an electronic SAS 4.3 file during 

the first year of data collection. For pracical purposes, the data were then 

transferred to a SPSS 21 file and completed using that file. 

3.2.3.1 Data collection tool 

In order to be able to compare or combine the data with similar data from other 

Nordic studies on planned home birth, the data collection tool, which was a 

structured item list (Appendix D), was partially based on an item list used in a 

Norwegian study on planned home birth outcomes (Blix et al., 2012) and 

partially based on web-based item lists for midwives in a concurrently running 

prospective study on planned home birth in Iceland, Norway, Sweden, and 

Denmark (Lindgren et al., 2014). The item list was adapted and localized to 

the Icelandic setting as part of the doctoral candidate’s master’s studies. Some 

variables were changed and others were added to reflect the Icelandic setting 

and data registration. All variables were thoroughly conceptualized and 

operationalized. The development of the data collection tool is further 

described in the doctoral candidate’s master’s dissertation (Halfdansdottir, 

2011). 

The data collection tool (Appendix D) included pairing variables, other 

maternal and neonatal background variables, home birth midwives’ 

background variables and analytic birth place variables, in addition to outcome 

variables. Primary outcome variables were mode of birth, oxytocin 

augmentation, epidural analgesia, bleeding after birth (registered as a 

continuous variable, analysed both as a continous and a dichotomous 

categorical variable: PPH ≥500, 800 or 1000 mL), OASI, NICU admittance, and 

5-minute Apgar score ˂7. Secondary outcome variables were transfer (rate, 

indication, emergency, and timing); birth canal injuries other than OASI 

(episiotomy, vaginal, or cervical tear); maternal blood transfusion; maternal or 

neonatal morbidity (Appendices B and C) or mortality in the first week 

postpartum; 1-, 5-, and 10-minute Apgar scores, and neonatal resuscitation. 
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3.2.3.2 Planned home birth data 

The population of planned home births could not be identified in full using the 

Icelandic electronic birth registry, since the registry did not differentiate 

between planned and unplanned home births, and since planned home births 

that ended in hospital after transfer were registered as hospital births. Other 

recent studies on home birth outcome have described similar problems and 

attempts to solve them (Cheyney, Bovbjerg, et al., 2014; Homer et al., 2014). 

All hand-written home birth announcements that had been entered into the 

electronic birth registry in the study period were evaluated. Those 

announcements which contained written comments stating that the birth was 

unplanned were excluded; other unplanned home births were excluded after 

individual consultation with the registered midwives (which in those cases were 

the midwives that had attended to the women and babies after transfer from 

an unplanned home birth to the hospital). Mails were sent via the electronic 

mailing list of the Icelandic Midwives’ Association to locate any midwives that 

might have attended only planned home births that ended in hospital after 

transfer and would therefore not be registered midwives in any home birth 

announcements. Additionally, inquiries were made on any such collegues 

among the registered home birth midwives, neither of which prompted any 

responses. 

Variables that were considered essential to the study such as intrapartum 

transfer, postpartum bleeding, body mass index, and smoking were not 

registered in the electronic birth registry. Therefore, data were collected 

directly from the original hand-written maternity notes. All midwives that were 

registered as attending registered home births were contacted. All 22 midwives 

that had attended planned home births gave their written consent for access 

to their maternity notes, including information on planned home births that 

ended in hospital after transfer. Data from maternity notes of the transferred 

home births were collected in the patient records storages of the hospitals 

where the births had taken place. During data collection, data on midwives’ job 

experience were collected verbally from the midwives and registered into an 

electronic file after obtaining written consent from the midwives for participating 

in this part of the study. 

Maternity notes on planned home births were stored in various locations 

around the country. Many midwives stored the notes in their workstations (e.g., 

in their own homes). Others had sent the maternity notes for storage at the 

nearest hospital, or at the woman’s health care center, as the Icelandic 

Directorate of Health (2000) recommends. Those maternity notes could be 
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difficult to locate, since health care center files can be transferred between 

centres if women move from one health care region to another. In one such 

case, in which a woman had relocated frequently, the maternity notes had 

eventually been lost. In a second case where maternity notes were missing 

they had been stored with the woman herself, which is a violation of Icelandic 

law on patient files ("Log um sjukraskrar nr. 55/2009"). In a third case, the 

midwife had stored the missing maternity notes in her home. In all three cases, 

data from the hand-written birth announcements, which constitutes the data 

entered into the electronic birth registry, were used. In one case, additional 

neonatal notes were available, and in another, the postnatal care notes and 

maternity notes from subsequent pregnancies (describing previous obstetric 

history) were available. Although most of the variables in the data collection 

tool were available from these sources, some important variables on these 

three births were missing, such as postpartum bleeding, body mass index, and 

smoking. No other maternity notes were missing. 

3.2.3.3 Planned hospital birth data 

When all data on planned home births had been collected, the matching criteria 

of each individual planned home birth was used to find three matching hospital 

births for each, via the electronic birth registry. Contraindication list 1 in 

Appendix A was used to exclude hospital births based on electronically 

registered international statistical classification of diseases (ICD) diagnoses. 

Data were collected at the patient records storages of the two hospitals 

providing data. If the matched births were found to have been planned home 

births that ended in hospital (all of which were already in the planned home 

birth data), or to have any of the contraindications listed in lists 2 or 3 of 

Appendix A, new matches were found via the electronic birth registry. 

Matching variables were prioritized according to their clinical importance, 

which was determined by the doctoral candidate and the members of the 

doctoral committee as follows: 1) parity; 2) contraindications; 3) residence; 4) 

maternal age; and 5) year of birth. Among matches for planned home births 

with no contraindications, 23% had to be excluded on inspection. Hospital 

births that fulfilled the inclusion criteria and were fully matched on all matching 

variables were eventually found for all non-contraindicated urban home births. 

All but three rural non-contraindicated matches were fully matched, with the 

exceptions deviating on maternal age. Among matches for contraindicated 

home births, 71% had to be excluded on inspection, indicating a more complex 

health status among those women. Hospital births that were fully matched on 

all matching variables were not found for all contraindicated home births. 
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 All 87 matches for the 29 contraindicated home births were successfully 

matched on parity. Two planned home births had two separate 

contraindications, and no matches with both contraindications were found. The 

clinically more significant contraindications (pregnancy induced hypertension 

and pre-eclampsia) were prioritized, and the births were not matched on the 

less significant contraindications (expected macrosomia in both cases). In 17 

instances no matching hospital births were found with contraindications that 

corresponded to the planned home births and were substituted with matches 

with no contraindications. Four matches deviated on residence, matching rural 

contraindicated home births with urban contraindicated hospital births, and 18 

deviated from a maternal age of +/- 2 years. All matches were within the birth 

years of the study period and were the next in chronological order, 

predominantly succeeding the planned home births. In some instances where 

planned home births had occurred near the end of the study period the most 

proximal match preceded the home birth. 

3.2.3.4 Registration obstacles 

The current registry system, with its system of using handwritten maternity 

notes, posed considerable obstacles during data collection. Many variables 

were poorly registered, internally inconsistent, or not congruent with the 

electronic birth registry. Mixed registration methods that used check boxes, 

text boxes, and ICD diagnosis, created a maze of unstandardized information 

that was registered on eight or ten pages in two or three handwritten 

documents. This was compensated for in the study by the thorough 

conceptualization and operationalization of the study variables that was 

described in the doctoral candidate’s master’s dissertation (Halfdansdottir, 

2011). 

On data collection, discrepancies in the official registration of maternal age 

were discovered, in which maternal age at birth documented in the electronic 

registry used for pairing was in some instances 1 year over the actual age. On 

inspection this discrepancy seemed more frequent when the baby’s birth 

occurred shortly before the mother’s birthday, or close to the new year. This 

resulted in 10% of the control group being 1 year under the +/- 2 year age 

frame, which could explain the differences in maternal age between home and 

hospital birth groups having a p-value of 0.120 when other pairing variable p-

values were close to or equal to 1.000. 

Demographic variables were generally poorly standardized. Registry boxes 

for marital status were not mutually exclusive and did not cover all statuses 

found in a modern society. Occupation, which was the only available proxy for 
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social status and education in the maternity notes, was not standardized. On 

data collection for the study, efforts were made to categorize the variable using 

Statistics Iceland’s ISTARF95 classification system (based on the ISCO-88 

International Standard Classification of Occupations) (Statistics Iceland, 

2009). High frequencies of missing values on this variable came as a result of 

registration that was not sufficiently accurate for classification. Citizenship was 

a registered variable, but did not consider country of origin or length of 

residence in Iceland. 

The registration of previous obstetric history, although generally well 

documented, was poorly standardized in regard to items such as PPH and 

shoulder dystocia that are generally defined as contraindications for a 

subsequent home birth. Smoking was also registered in an unstandardized 

manner, which made it difficult to detect whether or not this factor surpassed 

the contraindication limit of >10 cigarettes a day after the 18th week of 

pregnancy (Andersen et al., 2009; Directorate of Health, 2007). The 

registration of mental health problems was often vague, without the use of ICD 

diagnosis or mention of treatment, either of which were the conditions set for 

the variable in this data collection. 

The amount of maternal bleeding after birth in mL was generally well 

documented in the maternity notes, but a lack of consensus between the 

registered amount and the use of the ICD diagnosis for PPH was detected. 

Duration of labour, which is a clinically and statistically relevant confounder, 

had high missing values. The rates of missing values for all stages of labour, 

including the first stage, were significantly higher in caesarean births than in 

instrumental or spontaneous vaginal births. 

3.2.4 Data analysis in study 2 

Data analysis in study 2 was performed using SPSS 21. The demographic, 

clinical and birth-related characteristics of women in study 2 were described 

(mean and standard deviation (SD) for continuous variables, n and % for 

categorical variables). The differences between the planned home birth and 

planned hospital birth study groups were analysed using Fisher exact test for 

categorical variables with > 20% of expected frequencies < 5, chi-squared for 

other categorical variables, and t tests for continuous variables. A significance 

level of 0.05 was used in all statistical analysis of the study. 

The continuous variables in this study tended to be skewed, but since their 

errors were normally distributed, differences were analysed using the 

parametric t test and linear regression analysis. Logarithmic, square root or 
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reciprocal transformations of the variables did not significantly improve the 

skewness of the variables. Therefore, and in order to be able to predict not 

only the significance but the degree of the differences, untransformed variables 

were used for the analysis (Field, 2013). Using transformed variables did not 

make previously non-significant results significant, or vice versa. 

The outcome of planned home and hospital births was presented using 

descriptive statistics (mean and SD for continuous variables, n and % for 

categorical variables). Statistical comparison on the outcome of the groups 

was done with linear and logistic regression analysis, and results were 

presented with odds ratios (ORs) and their 95% confidence intervals (CIs). 

Backward confounder selection was performed for the regression analysis 

models that were to be used to analyse the relationship between place of birth 

and birth outcomes. The selection process is described in Figure 6. 



  

60 

 

Figure 6. Backward confounder selection for regression analysis model in study 2. 

Potential confounders:

Confounders adjusted for in previous 

studies on home birth outcome: 30

Other potential confounders in 

database: 4

Total: 34

Tested for improvement to the 

model:

Applicable to all women: 13

Applicable to multiparas: 3

Total: 16 

Included in the regression model:

- Maternal age

- Smoking

- Period of gestation

- Birthweight

- Fetal presentation

- Water birth

- Gender

Added to the model for multiparas:

- Previous births

- Previous instrumental births

Total: 9 

Did not improve the model:

Applicable to all:

- Marital status

- Congenital anomalies

- Midwife present at birth

- Mental health

- Body mass index

- Citizenship

Applicable to multiparas:

- Previous home births

Excluded: 7

Excluded before model testing:

Not available in the database: 

- Education

- Socioeconomic status

- Medicaid use

- prenatal visits

- Third stage management

No variation in the database:

- Birth attendant

- Preterm birth

- Multiple gestation

Outcome variables in this study:

- Labour augmentation

- Mode of birth

- Episiotomy

- Perineal trauma

- Low apgar score

Successfully matched in the 

database:

- Residence

- Year of birth

Assigned for division between study 

approaches:

- Contraindications

Assigned for sensitivity analysis:

- Occupation

- Duration of labour

Excluded: 18
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The regression analysis was performed on the unstratified group of all 

women and was stratified by parity, primiparas vs. multiparas, using the 

following regression models: 

All women and primiparas: 

y/logit p = β0 + βplace of birthx1+ βmaternal agex2+ βsmokingx3+ βperiod of 

gestationx4+ βbirthweightx5+ βfoetal presentationx6+ βwater birthx7+ βgenderx8+ ε. 

Multiparas: 

y/logit p = β0 + βplace of birthx1+ βmaternal agex2+ βsmokingx3+ βperiod of 

gestationx4+ βbirthweightx5+ βfoetal presentationx6+ βwater birthx7+ βgenderx8+ 
βprevious birthsx9+ βprevious instrumental birthsx10+ ε. 

Parity variables were not used in model testing for confounders in all groups 

since the database was already 100% matched for primipara vs. multipara. 

Number of previous births within the multipara group was tested because of 

potential clinical relevance, and because of significant differences in mean 

numbers of previous births, in spite of matching for primipara vs. multipara. 

Because of the inherent registration error previously described, maternal age 

was also included in the confounder testing. 

Sensitivity analysis was performed on two separate models, adding 

important confounders that had very high levels of missing values in the 

database: 1) occupation (missing n = 213), which is a traditional demographic 

confounder; and 2) duration of labour (missing n = 228), which was a clinically 

and statistically relevant confounder in this study. 

Power analysis was performed a priori, using G*Power 3.1 to estimate 

acceptable sample sizes (Faul et al., 2007; 2009). This estimation used data 

on the incidences and differences of various outcome variables in the pilot 

study (Halfdansdottir, 2011; Halfdansdottir et al., 2011), the Icelandic birth 

registry for the year 2010 (Bjarnadottir, 2011), and studies on home and 

hospital birth outcome in other countries (de Jonge et al., 2009; Hutton et al., 

2009; Janssen et al., 2009; Johnson & Daviss, 2005; Kennare et al., 2010; 

Lindgren, Radestad, et al., 2008; Wax, Pinette, et al., 2010). 

According to the majority of those power calculations, the n = 1200-1400 

sample size that was expected to be obtained with a 1:3 ratio within the study 

period was estimated to have enough power (p = 1-β = 0.8; α = 0.05) to detect 

differences in variables like mode of birth and the use of labour augmentation 

or epidural analgesia.  Some power calculations indicated that the study would 
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have enough power to detect differences in OASI and NICU admission, PPH, 

or 5-minute Apgar < 7, while others suggested sample sizes that would not be 

feasible when the low absolute birth numbers in Iceland and the limitations of 

the electronic birth registry were taken into account. The original study design 

was therefore not changed after the a priori power analysis. 

Additional post-hoc power analysis was performed on regression models 

with non-significant results, using data on actual study incidences and 

differences, both of which were in many instances smaller than the estimated 

parameters in the a priori analysis. With minor exceptions, the study did not 

have power (p = 1-β = 0.8; α = 0.05) to detect differences in these models. As 

before, G*Power 3.1 was used for power analysis on linear regression, but a 

more user-friendly on-line algorithm was used for logistic regression 

(Demidenko, 2007). 

3.2.5 Data analysis in study 3 

Data analysis in study 3 was performed using SPSS 22. The demographic, 

clinical and birth-related characteristics of women in the study were described 

(mean and SD for continuous variables, n and % for categorical variables). The 

differences between the groups that were unexposed and exposed to 

predefined contraindications were analysed using Fisher exact test for 

categorical variables with > 20% of expected frequencies < 5, chi-squared for 

other categorical variables, and t tests for continuous variables. A significance 

level of 0.05 was used in all statistical analysis of the study. For discussion on 

the analysis of skewed continuous variables, see the previous chapter on data 

analysis in study 2. 

Statistical comparison on the outcome of planned home births that were 

either unexposed or exposed to predefined or potential contraindications was 

performed with linear and logistic regression analysis, and results were 

presented with ORs and their 95% CIs. The set of confounders that had been 

found to improve the model comparing the outcome of home and hospital births 

in study 2, described in Figure 6, was also adjusted for in this analysis and in 

the following analysis on interaction between contraindications and place of 

birth. 

Interaction analysis was performed using linear and logistic regression 

models and included predefined or potential contraindications (predictors), 

place of birth (moderator), their interaction variable (a multiplication of the 

values of the predictor and the moderator), and confounding variables (Field, 

2013): 
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y/logit p = β0 + βcontraindicationx1+ βplace of birthx2+ βplace of birth X 

contraindicationx3+ βmaternal agex4+ βsmokingx5+ βperiod of gestationx6+ 
βbirthweightx7+ βfoetal presentationx8+ βwater birthx9+ βgenderx10+ [βprevious 

birthx11+ βprevious instrumental birthsx12+] ε. 

If the β for the interaction variable (place of birth X contraindication) had a p-

value < 0.05, the interaction was considered significant—that is, the effect of 

the contraindication was considered significantly different at home than it was 

in the hospital. Predicted values for continuous variables and predicted 

probabilities for categorical variables were calculated for a fictional case of a 

woman with the mean, mode or median value of each confounding variable, 

using β0 and βs for contraindications, place of birth and their interactions. The 

predicted values and probabilities were visually presented for four groups: 

unexposed hospital births, unexposed home births, exposed hospital births, 

and exposed home births. This visualization demonstrated the direction of the 

interaction between contraindication and place of birth—that is, whether the 

interaction increased or decreased risk of negative outcome in the groups. One 

of the potential contraindications—low levels of midwives’ job experience—

could not be tested for interaction with place of birth since information on the 

job experience of hospital birth midwives was not available. 

The small size of the exposed groups called into question whether using 

numerous confounders was justified (Agresti & Finlay, 2009; Field, 2013). 

Using fewer confounders, individually tailored to the size of the exposed 

groups, improved the models only slightly and did not change the significance 

of the interaction between contraindications and place of birth. Since direct 

interaction between the confounders and either contraindications or place of 

birth was not being studied, it was deemed appropriate to use the fully adjusted 

model in all analyses. 

The study has multiple comparisons, which increased the statistical risk of 

some of the results being significant by chance. Adjusting for multiple 

comparisons is a known method to minimize the risk of type 1 error (i.e. 

rejecting a true null-hypothesis) in studies with numerous statistical analyses. 

Such adjustments may be a proper way to reduce bias in larger studies. 

However, adjusting for multiple comparisons in a study with low n such as this 

one would have unduly increased the risk of type 2 error (i.e. accepting a false 

null-hypothesis) and would therefore not have been a feasible method in this 

study (Feise, 2002). 

As the exposed groups in study 3 were smaller than those in study 2, the 

power of this study was expected to deviate from the estimated a priori power 
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analysis. Post-hoc power analysis was performed on regression models with 

non-significant results. With minor exceptions, the study did not have power (p 

= 1-β = 0.8; α = 0.05) to detect differences in these models. As in study 2, 

G*Power 3.1 was used for power analysis on linear regression (Faul et al., 

2007; 2009) and an on-line algorithm for logistic regression (Demidenko, 

2007). 

 

3.3 Study 4 

3.3.1 Design: Prospective cohort study 

Study 4 was a prospective cohort study on women’s attitudes towards birth, 

intervention and home birth, and on the effect of these attitudes on the 

outcomes of planned home and hospital births. Retrospective designs such as 

those used in studies 2 and 3 would not have been appropriate for analysis of 

self-reported attitudes, which are prone to response biases (Polit & Beck, 

2008). The study’s research questions and hypotheses are described in Table 

1 and the relationships between variable groups are further described in 

Figure 7. The variables of the study are described in the corresponding article 

(IV) and in Appendix E. 
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Figure 7. Variable groups and research questions on their relationships: Study 4. ST: 
Study. RQ: Research question. 

The study was based on questionnaire data from the Icelandic Childbirth 

and Health Study. The study was approved by the Icelandic Data Protection 

Authority (S3695/2008 LSL), the National Bioethics Committee 

(VSNb2008010023/03-1), and the professional authorities of the health care 

centres that participated in participant recruitment. Participants consented 

verbally to receiving questionnaires, after receiving written and verbal 

information on the study and their right to withdraw from the study at any time 

(Kristjansdottir et al., 2012). 

The study collected prenatal data, which included data on attitudes towards 

home birth, and postpartum data, which included data on actual place of birth. 

The home birth rate in the sample, which was consistent with the Icelandic 

home birth rate, yielded only 15 planned home births, of which 13 were self-

reported as low risk (IV). Using actual place of birth as the independent variable 

of the study would have given the study low statistical power. Instead, a proxy 

for place of birth, based on women’s prenatal attitudes towards choosing home 
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birth, was the independent variable of study 4. Two main study groups were 

defined—women that expressed consistent positive attitudes towards home 

birth and women that expressed consistent negative attitudes towards home 

birth—based on their consistent responses to two separate questionnaire 

variables that were collected during pregnancy on attitudes towards choosing 

home birth, A80 and A90 (Appendix E). Sensitivity analysis was done using 

actual place of birth as an independent variable. 

3.3.2 Data base: The Childbirth and Health Study 

The Icelandic Childbirth and Health Study was a cohort study on Icelandic 

women that attended prenatal care in Icelandic health care centres. The study 

was based on a previous Swedish study, KUB-projektet: Kvinnors upplevelse 

av barnafödande (Hildingsson et al., 2002). The questionnaires used in the 

KUB study were translated and localized to the Icelandic setting. A 

convenience sample of 26 out of 45 health care centres was stratified by 

location (urban vs rural) to represent the residence of the population of 

Icelandic childbearing women. The demographic characteristics of the 

participants in the study were representative of the population (Erlingsdottir et 

al., 2014; Kristjansdottir et al., 2012). 

The data that were used in this study were collected in the first two out of a 

total of three data collection phases. In the first phase of the study (T1) data 

were collected from women in around the 16th week of their pregnancy, from 

February 2009–March 2010. Of the approximately 3000 women who attended 

prenatal care in the 26 health care clinics in the first phase and were aged 18 

and over and Icelandic speaking, 1765 agreed to receive questionnaires. Of 

those women, 1111 (63%) returned the questionnaires. In the second phase 

of the study (T2), from March 2010–January 2011, women who had answered 

questionnaires at T1 received a second questionnaire, around 5–6 months 

after giving birth. Of those women, 765 (69%) answered the questionnaires 

(Erlingsdottir et al., 2014; Kristjansdottir et al., 2012). 

The questionnaire at T1 included variables on demographics, social 

support, and life events; on women’s health, previous obstetric history and the 

current pregnancy; on attitudes towards various aspects of pregnancy, 

childbirth and the postpartum period, and towards childbirth services; on 

women’s experiences in prenatal care and their use of prenatal services; and 

on the Edinburgh Postnatal Depression Scale (EPDS), an instrument 

measuring women’s sense of security (SOS) (Melender & Lauri, 2002) and on 

the Cambridge Worry Scale (CWS) (Green et al., 2003). The questionnaire at 

T2 included variables on women’s birth experiences and birth outcomes; on 
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women’s health before, during, and after birth; on health and experiences in 

the postpartum period, including breastfeeding; on women’s use of and 

experiences with childbirth services; and on the EPDS and applicable parts of 

the CWS (Green et al., 2003). 

3.3.3 Data analysis 

Data analysis in study 4 was performed using SPSS 22. The demographic and 

clinical characteristics of women in study 4 were described (mean and SD for 

continuous variables, n and % for categorical variables). The differences 

between the groups that had a negative or a positive attitude towards home 

birth were analysed using Fisher exact test for categorical variables with > 20% 

of expected frequencies < 5, chi-squared for other categorical variables, and t 

tests for continuous variables. A significance level of 0.05 was used in all 

statistical analysis of the study. 

Women’s attitudes towards birth and intervention were presented using 

descriptive statistics (mean and SD for continuous variables, n and % for 

categorical variables). Statistical comparison on the outcome of the groups that 

had a negative or positive attitude towards home birth was done using chi-

squared for categorical variables and t tests for continuous variables. 

Analysing categorical attitude variables with four or five values in their original 

versions often resulted in expected frequencies < 5. These variables, including 

the variables attained from the SOS instrument (Melender & Lauri, 2002), were 

recoded into di- or trichotomous variables, depending on their content. The 

CWS variables (Green et al., 2003) were treated as continuous variables. 

Since the Icelandic versions of the SOS instrument and CWS had not been 

validated at the time of the study, they were not used as whole instruments. 

Variables from the SOS instrument and CWS that did not focus on women’s 

attitudes towards birth and intervention (e.g., pregnancy or postpartum 

variables, support or relationship variables, and practical issues such as 

housing and finances) were excluded from the analysis. 

The outcome of the births of women that had a negative or positive attitude 

towards home birth, all of which were categorical variables, was presented 

using descriptive statistics (n and %). Statistical comparison on the outcome 

of the groups was done with Fisher exact test for variables with > 20% of 

expected frequencies < 5, and with chi-squared for other variables. Outcome 

analysis was only performed on self-reported low risk women that answered 

questionnaires at T1 and T2. Variables in the questionnaires reporting non-

spontaneous onset of labour or possible contraindications listed in Appendix A 

were used to exclude women from this phase of the analysis. 
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The birth outcomes that showed significant differences were further 

analysed using logistic regression, and results were presented with ORs and 

their 95% CIs. Backward confounder selection was performed to detect 

improvement to the crude regression analysis model (independent variable 

only). The selection process is described in Figure 8. 

 

Figure 8. Backward confounder selection for regression analysis model in study 4. 

Three confounders who significantly improved the model for either outcome 

variable were retained for statistical analysis: parity, maternal age, and 

residence. Residence was recoded into a trichotomous categorical variable 

(urban; rural with ≤ 20-minute transfer time to hospital; rural with > 20-minute 

transfer time to hospital) to conform with the residence variable of studies 2 

and 3. Parity was used for stratification of the analysis, since viewing primipara 

and multipara separately is of high clinical value, and maternal age and 

residence were used for adjustment within the regression model. The adjusted 
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“baseline” model thus contained two confounding variables in addition to the 

independent variable. 

y/logit p = β0 + βattitudes towards home birthx1+ βmaternal agex2+ βresidencex3+ ε. 

The confounding of women’s attitudes towards birth and intervention on the 

relationship between the independent and dependent variables was analysed 

by adding attitude variables to the regression models. Eight attitude variables 

that changed the significance of the relationship when individually added to the 

baseline model were used to create five new models for testing the overall 

confounding effect (IV). The full regression model included all eight attitude 

variables: 

y/logits p = β0 + βattitudes towards home birthx1+ βmaternal agex2+ βresidencex3+ 
βattitude towards giving birthx4+ βattitude towards previous birthx5+ βattitude towards 

using medication to shorten labourx6+ βattitude towards using pain relief x7+ βSOS in 

feeling sufficiently informed on birthx8+ βSOS in in having a positive previous birth 

experiencex9+ βbeing certain the birth will go wellx10+ βworries about giving birthx11+ ε. 

No a priori power analysis was done for this study, since it utilizes 

previously collected data and cannot influence the sample size. Post-hoc 

power analysis was performed on regression models with non-significant 

results. With minor exceptions, the study did not have power (p = 1-β = 0.8; α 

= 0.05) to detect differences in these models. As in studies 2 and 3, an on-line 

algorithm was used for power analysis of the logistic regression (Demidenko, 

2007). 
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4 Results 

4.1 Summary of results from individual studies 

The results from individual studies are presented in the corresponding articles 

(I, II, III, and IV). A summary of the individual results is as follows: 

4.1.1 Study 1: summary of results 

The concept analysis revealed three main attributes of the concept “autonomy 

in place of birth”: information, capacity, and freedom. The analysis also 

revealed the antecedent of not harming others and the consequence of 

accountability for the outcome. A model depicting the concept’s attributes, 

antecedent, and consequence is presented in the corresponding article (I). 

The first attribute, information, entails the childbearing woman being 

informed on all available choices in place of birth. The woman should be 

informed on available research on birth outcomes in different birthplaces, 

including the absolute and relative risk and the associated benefits; on the 

quality of the studies; and on the applicability of the results to her own situation. 

The health professional caring for the woman in pregnancy should offer the 

information objectively, leaving room for decision making based on the 

woman’s own values. 

The second attribute of the concept is the woman’s own capacity for rational 

thought and decision making. The underlying tendency of the health care 

system to suspect the influence of illness on a patient’s rational capacities is 

not applicable to pregnant women as a whole since they are generally healthy. 

Nevertheless, the health professional caring for the woman has an ethical 

obligation to evaluate whether her capacity to understand and process 

information and make decisions—and thereby her autonomy—is threatened 

by physical or mental illnesses. 

The third attribute of autonomy in place of birth is women’s freedom of 

choice. A woman’s right to self-determination translates to freedom from 

internal coercion, like anxiety or addiction, or external coercion. Health 

professionals caring for a woman in pregnancy can present an influential 

external coercion by their opposition to her choices or their reluctance to 

provide services in her preferred place of birth. 
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A woman’s autonomy in place of birth is limited by the antecedent of doing 

no harm to others. In this context, the most significant “other” is her unborn 

baby. The autonomous woman manifests this intent by performing a balanced 

risk evaluation before making decisions on childbirth care. This evaluation is 

done according to the woman’s own values and views on risk and benefit, 

rather than those of health professionals. 

The consequence of a woman’s autonomy is her accountability for the 

outcome of the birth. The fallibility of cause and effect relationships in health 

care makes this accountability more abstract that absolute. Ultimately, the 

responsibility for the future care of herself and her baby will always reside with 

the woman, not the health professional. 

4.1.2 Study 2: summary of results 

Several demographic, clinical and birth-related characteristic variables of 

women in the planned home birth group (n = 307) were significantly different 

from those in the planned hospital birth group (n = 921). Planned home birth 

women were more likely to be married and be occupied as specialists. Home 

birth multiparas had higher mean numbers of previous births, and only 

multiparas in the planned home birth group had had a previous planned home 

birth. Women in the planned home birth group had a longer mean period of 

gestation and duration of the third stage of labour, but a shorter first stage. 

Their neonates were less likely to have congenital anomalies. This group had 

a higher rate of water births, and only planned home birth women experienced 

giving birth before the arrival of the attending midwife. 

Around one in five planned home births ended in hospital after transfer. 

Interventions such as operative birth, oxytocin augmentation, epidural 

analgesia, episiotomy, and maternal blood transfusion were less frequent in 

planned home births than in planned hospital births. Adverse maternal 

outcomes like PPH, OASI, and morbidity in the first week postpartum were also 

less frequent in the planned home birth group, but the rates of vaginal tear 

were higher. Neonates in the planned home birth group were more frequently 

resuscitated and admitted to NICU, but had the same rates of 5-minute Apgar 

scores < 7 and lower rates of morbidity in the first week postpartum. No 

maternal or neonatal mortality was present in either the planned home or 

hospital birth groups. Interventions and adverse outcomes were more frequent 

among primiparas than multiparas. 

In both of the main approaches of the study—the natural prospective 

approach and the perfect guideline approach—women in the planned home 
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birth group had significantly lower ORs for oxytocin augmentation, epidural 

analgesia, and PPH ≥500 mL in the logistic regression analysis than did 

women in the planned hospital birth group. Linear regression analysis revealed 

significantly decreased amount of maternal bleeding in the planned home birth 

group. The differences in ORs for epidural analgesia were not significant for 

the multipara subgroups. Other differences between groups were not 

significant. The three variables that were significantly different between the 

study groups were also significantly interrelated (Figure 9). 

 

Figure 9. ORs for interrelations between outcome variables. 

4.1.3 Study 3: summary of results 

The demographic characteristics of women that were exposed to predefined 

contraindications (n = 99) were not significantly different from those of women 

that were unexposed (n = 1129). The exposed women were significantly more 

likely to have mental health problems and a high body mass index, which is 

consistent with obesity being defined as a contraindication for home birth in 

Iceland. The neonates of the exposed women were significantly more likely to 

be born in a foetal position or presentation other than occupito-anterior. 

Planned home births that were exposed to predefined contraindications had 

significantly higher ORs for transfer in labour and PPH ≥500, 800, or 1000 mL, 
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and a significantly increased amount of maternal bleeding after birth than did 

unexposed home births. Subgroup analysis of the most frequent 

contraindications—maternal obesity, prolonged pregnancy, and hypertensive 

disorders—revealed significantly higher rates of adverse outcomes. The 

subgroup analysis resulted in very large CIs, which cannot be interpreted as a 

result. 

Significant interaction was detected between predefined contraindications 

and place of birth. The effect of predefined contraindications on the rates of 

transfer and 5-minute Apgar scores < 7 was significantly more negative in 

planned home births than in planned hospital births. When examining 

contraindication subgroups, the effect of prolonged pregnancy and 

hypertensive disorders was found to be significantly more negative at home. 

As before, the subgroup interaction analysis resulted in very large CIs, which 

cannot be interpreted as a result. 

Of the potential contraindications, advanced maternal age and primiparity 

were significantly related to higher rates of adverse outcomes. Low levels of 

midwives’ job experience were significantly related to higher rates of some 

adverse outcomes, and to lower rates of others. Rural residence was not 

significantly related to any outcome variable. None of the three potential 

contraindications that could be tested for interaction—primiparity, rural 

residence, or advanced maternal age—interacted significantly with place of 

birth. As in the subgroup analysis, the analysis of potential contraindications 

resulted in very large CIs, which cannot be interpreted as a result. 

4.1.4 Study 4: summary of results 

No significant differences were detected in the demographic characteristics of 

women expressing consistently positive (n = 164) or negative (n = 645) 

attitudes towards home birth. The groups did not differ when comparing 

primiparity to multiparity, but women who had a positive attitude towards home 

birth had a significantly higher mean number of previous births than women 

who had a negative attitude. No other significant differences in clinical 

characteristics were detected. 

Women who had a positive attitude towards home birth had a significantly 

more positive attitude towards giving birth, making decisions themselves, and 

knowing their midwife before the onset of labour than did women who had a 

negative attitude towards home birth. The positive group had a significantly 

more negative attitude towards intervention that did the negative group. The 

women who had a positive attitude towards home birth had significantly higher 
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levels of SOS and lower levels on the CWS than did women with a negative 

attitude. Multiparas in the positive group were significantly more likely to have 

had a positive previous birth experience and to have high levels of SOS related 

to their experience than did multiparas in the negative group. 

Women who had a positive attitude towards home birth were significantly 

less likely to receive oxytocin augmentation or epidural analgesia in labour 

than were women who had a negative attitude. The use of oxytocin 

augmentation and epidural analgesia was significantly interrelated. The 

neonates of women in the positive group were less likely to be admitted to 

NICU. 

In the absence of any cases of admittance in the positive group, the NICU 

rates could not be analysed by logistic regression. Regression analysis on 

oxytocin augmentation and epidural analgesia revealed a change from 

significant to non-significant results when variables on women’s attitudes 

towards birth and intervention were added to the regression model. The 

relationship between women’s attitudes towards home birth and epidural 

analgesia was more strongly confounded by women’s attitudes towards birth 

and intervention than was the relationship with oxytocin augmentation.  

 

4.2 Overall results of the study 

A woman exercising her right to choose her place of birth can be considered 

to be autonomous in her choices if she is objectively informed on all aspects 

of the available childbirth care and is capable of processing this information to 

arrive at a decision based on her own values. Information that is relevant to 

the woman’s own situation is an integral part of her autonomy, which makes it 

important to study the outcome and influential factors of birth in different 

birthplaces (I). 

Planned home birth in Iceland is as safe as planned hospital birth in low risk 

and mixed risk groups. The use of oxytocin augmentation or epidural analgesia 

and the occurrence of PPH are significantly less likely in planned home birth 

than in planned hospital birth, but the study does not have power to detect 

differences in other outcome measures, including neonatal variables (II). The 

study on the effect of predefined and potential contraindications on the 

outcome of planned home and hospital births revealed that while the effect of 

planned home birth is beneficial in low risk and mixed risk groups, this is not 

the case in high risk births that are complicated by contraindications (III). 

Additionally, the effect of women’s attitudes towards birth and intervention, 
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which are significantly different among women who have a positive attitude 

towards home birth and women who have a negative attitude, may to some 

extent explain the beneficial effect of planned home birth detected among low 

risk and mixed risk groups (IV). 

When these results are put into the context of the theoretical background 

of women’s autonomy in place of birth, Icelandic women choosing their place 

of birth should be informed of the beneficial effect of planned home birth in low 

risk groups (I, II), but also of the adverse effect of higher risk status on planned 

home birth outcomes (I, III). Information on the relevance of positive attitudes 

towards birth and negative attitudes toward intervention should also be 

explored with women choosing their place of birth (I, IV). 
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5 Discussion 

Women have the right to choose their place of birth. As a result, home births 

do and will take place. Provision and study of childbirth care must be placed in 

the context of women’s autonomy and their right to informed choice in place of 

birth (I). From our results we can deduce that planned home birth in Iceland is 

as safe as planned hospital birth for low risk women (II), that risk related to 

contraindications has a negative impact on the safety of planned home birth 

(III), and that women’s own attitudes affect birth outcomes (IV). The main 

significance of this study for the Icelandic context is the way in which its results 

can be used to facilitate women’s informed choice in place of birth and support 

future development of Icelandic midwifery care and other childbirth services. 

The study results do not only add to the base of Icelandic midwifery knowledge 

on planned home birth; they are also significant for the international context of 

growing evidence on planned home birth in different settings and the ethical 

aspects of choice in place of birth. 

 

5.1 Home birth and setting 

5.1.1 Home birth in Iceland and other settings 

The autonomy of Icelandic women choosing their place of birth is supported 

by the existence of national guidelines on choice in place of birth and the 

provision of information on available places of birth in prenatal care 

(Directorate of Health, 2007; Kristjansdottir et al., 2010). Fully funded home 

birth services, although not offered in all rural areas, are available to the 

majority of women in Iceland, while access to and funding of home birth 

services in countries like Sweden, Ireland, and the Unites States can vary by 

location (American Academy of Pediatrics Committee on Fetus and Newborn, 

2013; Lindgren et al., 2014; Oboyle, 2013). Icelandic home birth midwives 

have not been deterred from their work by governmental investigation or 

prosecution, as has been the case in Ireland, Hungary, and the United States 

(Craven, 2005; Oboyle, 2013; Registrar of the European Court of Human 

Rights, 2010). 

The results of this study are congruent with studies in other countries that 

have detected significantly lower rates of labour augmentation (Brocklehurst et 
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al., 2011; Cheng et al., 2013; Davis et al., 2011; Homer et al., 2014; Hutton et 

al., 2009; Janssen et al., 2009; Wax, Pinette, et al., 2010), pharmacological 

pain relief (Blix et al., 2012; Brocklehurst et al., 2011; Davis et al., 2011; Homer 

et al., 2014; Hutton et al., 2009; Janssen et al., 2009), and maternal bleeding 

and PPH (Hutton et al., 2009; Janssen et al., 2009; Lindgren, Radestad, et al., 

2008; Nove et al., 2012a) in planned home birth than are found in planned 

hospital births. This study did not detect other differences in birth outcomes 

between planned home and hospital births that have been present in previous 

studies, which may be due to low study power. The lack of significant 

differences in the rates of operative births that are frequently found in other 

studies may be partially due to Iceland’s low rates of operative births, which 

indicate low incidences of avoidable instrumental and caesarean births. 

The negative effects of various health problems and pregnancy-related 

contraindications on planned home birth outcomes that have been detected in 

previous studies (Cheyney, Bovbjerg, et al., 2014; de Jonge et al., 2009; 

Johnson & Daviss, 2005; Li et al., 2015; Mehl-Madrona & Madrona, 1997) were 

also present in this study. The difference lies in the affected variables; in this 

study these were primarily maternal variables, while in previous studies they 

were neonatal variables. The interaction effect detected in this study between 

prolonged labour and place of birth was not present in a previous Dutch study 

that examined this interaction (de Jonge et al., 2009). There was an opposite 

inconsistency between this study and a study on interaction between age and 

place of birth in the United Kingdom, which detected significant interaction (Li 

et al., 2014), while this study found none. Due to their large CIs, the results on 

contraindication subgroups and potential contraindications suggested by this 

study should be interpreted with extreme caution. 

The relationship between women’s attitudes towards home birth and birth 

outcomes detected in this study has also been found in Dutch studies on the 

effect of preferred place of birth (van Der Hulst et al., 2004; van Haaren-Ten 

Haken et al., 2015). The differences that this study found in women’s attitudes 

towards birth and interventions between the groups of women preferring home 

or hospital birth are consistent with differences detected in previous studies 

(Hildingsson et al., 2003; Longworth et al., 2001; Miller & Shriver, 2012; 

Murray-Davis et al., 2014; Regan & McElroy, 2013; van Der Hulst et al., 2004; 

van Haaren-Ten Haken et al., 2012; 2014). The confounding effect of women’s 

attitudes towards birth and intervention on the relationship between preferred 

place of birth and outcomes that this study revealed has not been previously 

studied in other countries. 
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5.1.2 Home birth outcomes in the context of setting 

Studies in Iceland and other countries consistently show lower rates of 

intervention and maternal morbidity in planned home births than in planned 

hospital births (II). This suggests that the beneficial effects of planned home 

birth on maternal health are universal, regardless of geographical setting. On 

the other hand, results on neonatal morbidity and mortality, which this study 

was not powered to detect, are inconsistent between studies. It has been 

suggested by academics studying home birth that these inconsistencies may 

be due to differences in the way home birth services are organized in different 

countries (Chang & Macones, 2011; Cheng et al., 2013; de Jonge et al., 2015; 

Malloy, 2010; Wax, Pinette, et al., 2010). The factors that are most frequently 

named as potential effectors are: 

- Official regulation of services with guidelines and protocols on 
contraindications for home birth, indications for transfer, and 
the content of home birth services. 

- Integration of home birth services and other parts of childbirth 
care with clear protocols for consultation and transfer of care. 

- Standardized midwifery education and registration, which 
should ensure competent services of home birth midwives. 

The three factors—regulation, integration, and education—are different in 

the six countries where studies on neonatal outcomes in planned home and 

hospital births have been conducted in recent years. The Netherlands, where 

studies on the largest planned home birth groups have been conducted, has a 

system of well trained and educated home birth midwives that are thoroughly 

integrated into the rest of the health care system, have easy access to 

consultation and transfer, and use a detailed list of contraindications for home 

birth that has been agreed upon by multiple professional organizations (de 

Jonge et al., 2009; 2015; The Obstetric Working Group, 2000). 

The United Kingdom has clinical guidelines on childbirth care, which include 

a detailed list of home birth contraindications and recommendations on 

information that should be presented to primiparas and multiparas, 

respectively (National Institute for Health and Care Excellence, 2014). Referral 

pathways are clear and the attending midwives, who are either nurse-midwives 

or have a direct-entry university education, are well integrated into the system 

(Brocklehurst et al., 2011; Nursing & Midwifery Council, 2015). 
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The Canadian district of British Columbia, where differences in neonatal 

outcomes have been studied, and the district of Manitoba have professional 

standards of practice for home birth midwives (College of Midwives of British 

Columbia, 2003, 2014; College of Midwives of Manitoba, 2007, 2011). 

Furthermore, the district of British Colombia has a professional policy on how 

to handle requests for home births outside the standard scope of practice 

(College of Midwives of British Columbia, 2005). Canadian midwives who have 

a BSc in midwifery are registered with their respective midwifery associations, 

are integrated into the general health care system, and screen for 

contraindications for home birth (Hutton et al., 2009; Janssen et al., 2009). 

Midwives in primary care who attend home births in New Zealand have 

access agreements with local birth facilities and are supported by an official 

guideline on indications for consultation and referral to secondary care (Davis 

et al., 2011; 2012; Ministry of Health, 2012). The midwives are registered with 

the Midwifery Council after completing a four year BSc in midwifery (Midwifery 

Council of New Zealand, n.d.). 

In the district of South-Australia—where a study was conducted on neonatal 

outcomes in planned home births in 1991–2006—no practice guidelines were 

available until 2007, after the end of the study period (Department for Health 

and Ageing. Government of South Australia, 2013; Kennare et al., 2010). 

Home birth midwives were not properly integrated into the health care system 

in the earlier part of the study period and their integration differed by region. A 

direct-entry BSc in midwifery did not become the standard for midwifery 

education until 2002 (Kennare et al., 2010). 

Regulation and education of midwives in the United States differs between 

states and regions. As a result, the competencies of midwives attending home 

births are heterogeneous and so is their integration into other parts of the 

health care service (Chang & Macones, 2011; Cheng et al., 2013). Although 

professional organizations have published their opinions on home birth care 

(American Academy of Pediatrics Committee on Fetus and Newborn, 2013; 

American College of Nurse Midwives, 2003; American College of Obstetricians 

and Gynecologists - Committee on Obstetric Practice, 2011) and the American 

College of Nurse-Midwives has recently issued a proposal for guidelines (Cook 

et al., 2014), no official guidelines have been issued to date. 

When neonatal outcomes are put into the context of their geographical 

setting, a pattern starts to emerge. As demonstrated in Figure 10, neonatal 

outcomes in planned home births are either equally good or better than 

planned hospital birth outcomes in the Netherlands, the United Kingdom, 
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Canada, and New Zealand—countries where home birth services are 

regulated, integrated into the health care system, and provided by midwives 

with a standardized and regulated education. In Australia and the United 

States—where no official guidelines were in place in the study periods, where 

the education of home birth midwives varied, and where home birth midwives’ 

services were not consistently integrated into the health care system—

neonatal mortality and morbidity are higher in planned home births than in 

hospital births. 

In the context of higher rates of neonatal morbidity and mortality in planned 

home births in the United States and Australia, lower rates of NICU admission 

and other specialized neonatal care detected in these births may be seen as 

reflecting inadequate access to care rather than decreased need for care. On 

the other hand, lower rates of NICU admission and other specialized neonatal 

care in planned Dutch and Canadian home births would be an index of good 

outcomes and less need for care, when put into the context of equal or lower 

rates of neonatal morbidity and mortality. 

The effect of health problems and pregnancy-related contraindications on 

planned home birth outcomes is consistently negative in Iceland and other 

countries (III). This homogeneity of results indicates a universal negative effect 

of contraindications in planned home birth, regardless of geographical setting. 

Differences between countries in the interaction between place of birth and 

contraindication may be due to low power in this study, but might indicate that 

the effect of place of birth is less evident in countries like the Netherlands, 

where home birth services are as much an integral part of childbirth care as 

are hospital services. 

 Differences in general attitudes towards birth and intervention between 

women preferring home and hospital birth are homogenous in various studies 

(IV), which implies that geographical setting does not influence the relationship 

between attitudes towards place of birth and other attitudes towards birth and 

intervention. Evidence is lacking on the confounding of women’s attitudes 

towards birth and intervention on the relationship between preferred place of 

birth and birth outcomes in countries other than Iceland. 
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Figure 10. Neonatal outcomes in the context of home birth services. Effect of planned home birth: + = positive; - = negative; 0 = non-significant 
with sufficient power; ( ) = only detected in subgroups. Home birth service factors: + = present; - = absent; +/- = inconsistent. 
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5.1.3 The Icelandic home birth setting 

The current state of affairs in Icelandic home birth services in the context of 

regulation, integration, and education are described in Figure 11.  

 

Figure 11. Strengths and weaknesses of Icelandic home birth services. 

The system is strengthened by the national guidelines and minimum 

requirements issued by the Directorate of Health (2007, 2013), good urban 

emergency transportation and fluid informal communication between health 

professionals, and the presence of well-educated midwives at all planned 

home births. At additional strength of the Icelandic home birth system is its 

continuity of care and carer, which is lacking in the fragmented care offered to 

most women planning their births in Icelandic hospitals. 

The Icelandic home birth system is weakened by a lack of national, clinical 

guidelines on birth services, the outdatedness of existing guidelines on place 

of birth, lack of protocols on consultation and transfer, and difficulties in rural 

transportation. Other weaknesses of the Icelandic home birth care include lack 

of access in some rural areas and problems in the registration and storage of 

data on childbirth, as described below. It is debatable whether educational 

factors, such as a lack of a BSc education in midwifery and the clinical rather 

than academic focus of the master’s level studies, should be considered a 

weakness. The present nursing foundation prepares Icelandic midwives for the 
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care of at-risk women and their babies, while direct entry midwifery might 

strengthen the clinical and ideological focus of the current master’s level 

studies on childbirth as a natural, physiological life event. An MSc or MA 

degree for all Icelandic midwives may strengthen evidence-based midwifery 

practice. 

 

5.2 Strengths and limitations 

5.2.1 Strengths and limitations in study 1 

The study was strengthened by its extensive search of varied literature, in 

which attempts were made to include opposing views. The study used and 

meticulously followed an analysis method that suited the subject and was 

guided by study aims. In addition to its strengths, the concept analysis has its 

limitations. Its result will only provide a momentary snapshot of the concept, 

which will inevitably change over time. The analysis will therefore always be 

tentative, even though its methods have been rigorous. Additionally, the 

tendency to moralize can be difficult to avoid when studying value-laden 

phenomena—such as autonomy—making it all the more important to strive for 

objectiveness when even the choice of the topic may entail bias (Walker & 

Avant, 2005). 

Some of the methodological weaknesses related to concept analysis—such 

as the risk of applying cases to principles rather than principles to cases 

(Beckwith et al., 2008)—may have been ameliorated by diverse points of view 

within the group of authors, which consisted of individuals from three different 

professions (midwifery, obstetrics, and nursing) in three different countries 

(Iceland, Sweden, and the United States). The ethical nature of the subject—

autonomy in place of birth—may have aided in avoiding pitfalls related to 

overestimating cause and effect relationships or reducing them to physical 

processes (Beckwith et al., 2008). 

5.2.2 Strengths and limitations in studies 2 and 3 

The studies are primarily limited by their low absolute numbers, which lead to 

low statistical power in the studies’ analyses and large CIs (Field, 2013; Polit 

& Beck, 2008). The issue of low numbers and power will continue to be a 

methodological problem in Icelandic home birth studies, owing to the country’s 

small population (Statistics Iceland, n.d.-d). The potential bias created by 

increased heterogeneity of childbirth services in a longer study period would 

not have been justified by an increase in power, since home birth rates were 
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very low in the years prior to 2005 (Directorate of Health, 2015a). A prospective 

study on planned home birth outcomes in 2010–2014 that was planned 

alongside these studies excluded the use of subsequent years, when home 

birth rates were higher (Directorate of Health, 2015a). 

A randomized, controlled trial design is not feasible in studies on planned 

place of birth (Hendrix et al., 2009). The studies’ cohort designs were aimed at 

increasing internal and external validity to compensate for the studies’ low 

numbers. Weaknesses in the registration of the available data were 

compensated for by meticulously conceptualizing and operationalizing the 

variables in the data collection tool (Polit & Beck, 2008) and testing their 

practical applicability in a pilot study (Halfdansdottir, 2011; Halfdansdottir et al., 

2011). The data analysis of the studies implemented statistical control by 

stratification and by controlling for confounding variables (Field, 2013; Polit & 

Beck, 2008), which were carefully chosen through backwards selection. 

In order to increase the external validity of the studies (Polit & Beck, 2008) 

and the generalizability of their results to women planning their place of birth 

in Iceland, unplanned home births and freebirths were excluded from the 

studies. Selection bias in the planned home birth group was eliminated by the 

inclusion of the total population, including births that ended in hospital after 

transfer. In the absence of randomization, the unavoidable self-selection bias 

in the planned home birth group (Polit & Beck, 2008) was compensated for by 

conducting study 4 on the effect of women’s attitudes. Potential bias in the 

selection of the planned hospital birth group was minimized by the use of 

matching and exclusion. Lower rates of contraindicated births in the planned 

hospital birth group created a skewness that exaggerated positive outcomes. 

This skewness was compensated for by a separate analysis of low risk home 

births and their matches. 

5.2.3 Strengths and limitations in study 4 

The strengths of the study include its prospective design, residential 

stratification, and the sample’s being representative of the population 

(Erlingsdottir et al., 2014; Kristjansdottir et al., 2012; Polit & Beck, 2008). An 

extended strength of the study is the way in which it aims to alleviate the effects 

of self-selection bias in the data used for analysis in studies 2 and 3. As in 

studies 2 and 3, data analysis implemented statistical control by stratification 

and by controlling for carefully selected confounding variables (Field, 2013; 

Polit & Beck, 2008). 
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Similar to studies 2 and 3, study 4 is limited by its low numbers and 

concomitant low statistical power (Field, 2013; Polit & Beck, 2008). One of the 

manifestations is the study’s inability to use eventual place of birth as a control 

variable. This issue was addressed by meticulous conceptualization of a proxy 

control variable on women’s preferred place of birth. A variable that was based 

on as similar premise—preferred rather than actual place of birth—has been 

previously used and preferred in a similar study context (van Der Hulst et al., 

2004; van Haaren-Ten Haken et al., 2015). Another limitation of study 4 is a 

self-selection bias inherent in the self-reporting of women’s health (Polit & 

Beck, 2008), which makes it questionable whether all high risk cases were 

excluded from the analysis on birth outcomes. 

 

5.3 Implications for practice 

The results of this study indicate that amendments to the Icelandic childbirth 

services are warranted. Suggestions for changes in the registration of Icelandic 

childbirth data as well as development of midwifery care and other childbirth 

services are described in the following sections. 

5.3.1 Registration of childbirth data 

As described in a previous chapter on data collection in studies 2 and 3, many 

obstacles were encountered in the execution of these studies. The hindrances 

to research and audit of Icelandic birth services inherent in the present 

registration system need to be eliminated as soon as possible. The full 

electronic registration of maternity notes and other childbirth data in Iceland in 

a standardized electronic childbirth registration system is underway but has 

not been developed to date. Until that goal has been reached, improvement is 

needed in the storage of hand-written maternity notes. 

Storage in a midwife’s workstation, the woman’s own home, and in health 

care centres all resulted in missing maternity notes for planned home births. 

Additionally, the transfer of women’s files between health care centres created 

time consuming obstacles to data collection in this study. A single place of 

storage for all Icelandic home birth maternity notes would facilitate research 

and audit. On principle, storing home birth maternity notes in hospitals seems 

to run contrary to the choices made by home birth women, many of whom have 

had negative hospital birth experiences and have low expectations of services 

provided in hospitals (Fordham, 1997; Wiegers et al., 1998). A neutral place 

such as the offices of the Icelandic Directorate of Health, which supervise and 
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regulate home birth services (Directorate of Health, 2015b), would be the 

obvious first choice. 

The implementation of a new electronic childbirth registration system in 

Iceland will have to include more extensive data in order to be of sufficient 

quality for research and audit of services. This data would include, but not be 

limited to, information on: 

- Unplanned home births, freebirths, and births that occur during 
transfer to hospital. Data on the latter has been included in the 
current electronic registry since 2011 (Bjarnadottir, 2012). 

- Planned place of birth, place of birth at the onset of labour, and 
intrapartum transfer. 

- Important outcome and confounding variables such as 
bleeding after birth, management of the third stage of labour, 
BMI, smoking, ethnicity, education level, and social status. 

- Contraindications in lists 2 and 3 in Appendix A, including 
previous obstetric history. 

- Competencies of attending midwives and other health 
professionals. 

The electronic or hand-written registration would need to include a 

standardization of variables such as marital status, occupation, smoking and 

mental health. Variable values would need to be operationalized (Polit & Beck, 

2008) to include the whole range of the variable and be mutually exclusive. 

Electronic registration may decrease or eliminate missing data by demanding 

that variables be registered before individual files are closed or submitted. 

5.3.2 Provision of childbirth care 

Fulfilling one of the secondary purposes of this study—that is, supporting the 

development of Icelandic childbirth services—can aid in the fulfilment of the 

primary purpose of the study—namely, the facilitation of women’s informed 

choice in place of birth. If midwives and other health professionals wish to 

enhance childbearing women’s autonomy and improve birth outcomes, they 

need to address the issues that are within their professional capabilities and 

increase the rates of normal births. The results of this study show that the rates 

of interventions and associated adverse outcomes in Icelandic hospital 

births—which constitute the majority of births in Iceland—are too high when 
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compared to Icelandic home births (II). There is room for improvement, room 

which Icelandic health authorities should aim to fill as soon as possible. 

Women’s right to appropriate information, which is vital to women’s 

autonomy in place of birth (I), is contingent on both the existence and 

dissemination of the information in question. Childbirth data needs to be 

systematically collected and used for research and audit on the outcome of 

birth in different groups of women in different places of birth. This and other 

evidence needs to be incorporated in the development of national clinical 

guidelines for practice in childbirth care. The guidelines should preferably 

encompass all service levels and places of birth, similar to the national 

guidelines published in Denmark and the United Kingdom (National Institute 

for Health and Care Excellence, 2014; Sundhedsstyrelsen, 2009). A secondary 

choice would be clinical guidelines that only encompass home birth practices 

in line with those published in Norway and the South Australia district 

(Department for Health and Ageing. Government of South Australia, 2013; 

Helsedirektoratet, 2012). 

National clinical guidelines for practice in childbirth care should include 

appropriate contraindications for different places of birth and levels of care (III), 

as well as indications for transfer of care between service levels. Transfer 

guidelines need to address protocols for consultation and communication 

during transfer of care (Vedam, Leeman, et al., 2014). Women receiving 

antenatal care should be informed on their available choices in place of birth 

(Kristjansdottir et al., 2010), using national guidelines and their supporting 

evidence. Icelandic health care authorities might consider following the 

precedence of the United Kingdom, where healthy women are now actively 

informed that birth in an obstetric unit is not their safest choice (National 

Institute for Health and Care Excellence, 2014) 

Only a minority of women that would consider giving birth at home actually 

do so (IV). Women’s freedom when choosing place of birth can be hindered by 

actual or perceived lack of options in health care systems with a dominant 

medical model (Lindgren, Hildingsson, et al., 2008; Oboyle, 2013). As long as 

there are midwives that are willing and able to adhere to the midwifery model 

of care and provide birth services in the birthplace of the woman’s choice, her 

autonomy and freedom are not likely to be harmed by individual health 

professionals’ rights to choose not to attend home births. Such ethical decision 

making on behalf of health professionals in which the pros and cons of 

performing services are judged by their own personal values has also been 



  

91 

present regarding abortion services (Arnason, 2003), even though the 

premises differ. 

Ideally, all women should have a variety of choices in place of birth 

(Shribman, 2007). For a small nation widely dispersed over difficult terrain, the 

offer of expensive specialized services in every area of the country would put 

undue strain on the country’s finances and might result in unjust allocation of 

health care expenditures (Arnason, 2003). On the other hand, increasing low 

risk women’s access to quality midwifery services at appropriate service 

levels—for example, home birth services provided by all rurally located 

midwives and the third option of a FMU or an AMU in the capital area—is likely 

to be cost effective and safe (Johnson & Daviss, 2005; Malloy, 2010; 

Schroeder et al., 2012; The Obstetric Working Group, 2000). 

The Icelandic system might benefit from adopting the Dutch people’s 

culture of pragmatics and thriftiness, which contributed to their reluctance to 

abandon the home birth norm for no scientific reason, as other countries did in 

the 20th century (Benoit et al., 2005). In the Netherlands, women who choose 

to give birth in hospital in spite of being healthy must make a co-payment to 

partake in the higher cost of a hospital birth (van Haaren-ten Haken et al., 

2014). From an autonomy perspective, this approach might be questionable, 

as it may diminish women’s freedom of choice (I). A more constructive 

approach might be addressing the question of why healthy women are 

choosing places of birth that are tailored to the needs of women at risk. These 

issues should be addressed by midwives providing information and decision 

making support in prenatal care. Finding ways to inform the general population 

on childbirth and thereby constructively de-medicalize women’s attitudes 

towards birth might further increase autonomy and reduce cost (IV). 

Icelandic health care authorities should make use of the country’s strong 

midwifery profession and aim for childbirth services that are primarily provided 

by competent, well-educated midwives that are integrated into a well-regulated 

health care system. Continuous, midwife-led services have been related to 

lower intervention rates without increasing morbidity and mortality rates 

(Sandall et al., 2015), and should be the ideal model for childbirth care in all 

levels of service and risk. Out-of-hospital services in pregnancy and 

postpartum should continue to be the norm in Icelandic childbirth care. Planned 

home births and other out-of-hospital births should be offered as a safe option 

for healthy women—who constitute the majority of women (Olsen & Clausen, 

2012)—while women at risk should be informed of the negative effect of 

contraindications on home birth outcomes (II, III). 
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6 Conclusions 

The study examined the outcome of planned home birth in Iceland, compared 

it to the outcome of planned hospital birth, and evaluated the effect of 

contraindications and women’s attitudes, all within the cultural context of 

women’s automomy in place of birth. The answers to the study’s research 

questions, which were presented in Table 1, are presented in Table 4: 

Table 4. Answers to research questions. 

No. Answer to research question 

1 The concept “autonomy in place of birth” is presented in current literature on 

childbirth as consisting of three defining attributes:  information, capacity, and 

freedom; given the antecedent of intentions not to harm others and the 

consequence of accountability for the outcome. 

2 – 1 Planned home births had lower rates of interventions and maternal morbidity than did 

planned hospital births. Rates of NICU admission and neonatal resuscitation were 

higher, rates of 5-minute Apgar Scores < 7 were the same, and neonatal morbidity 

rates were lower in planned home births than in hospital. 

2 – 2 The rates of oxytocin augmentation, epidural analgesia, and PPH ≥500 mL were 

significantly lower in planned home births than in planned hospital births in 

comparable low risk and mixed risk groups in Iceland. Oxytocin augmentation, 

epidural analgesia, and PPH ≥500 mL were significantly interrelated. 

3 – 1 The rates of transfer and maternal morbidity were significantly higher in planned 

home births that were exposed to predefined contraindications, listed in the 

Icelandic national guidelines, than in planned home births that were unexposed. 

3 – 2 The effect of predefined contraindications on the rates of transfer and neonatal 

morbidity was significantly more negative in planned home births than in planned 

hospital births. 

3 – 3 Due to large CIs, the analysis cannot be interpreted. The rates of adverse outcomes 

were significantly higher in planned home births of primiparas and older women. 

The rates of adverse outcomes were either significantly higher or lower in home 

births attended by midwives with lower levels of job experience. There was no 

significant difference in outcomes by residence. 

3 – 4 Due to large CIs, the analysis cannot be interpreted. There was no significant 

difference between the effects of potential contraindications in planned home births 

and their effects in planned hospital births. 



  

94 

4 – 1 Women who had a positive attitude towards home birth had a significantly more 

positive attitude towards birth and a significantly more negative attitude towards 

intervention than did women who had a negative attitude towards home birth. 

4 – 2 Women who had a positive attitude towards home birth had significantly lower rates 

of oxytocin augmentation, epidural analgesia, and NICU admission than did women 

who had a negative attitude towards home birth. 

4 – 3 The relationship between attitudes towards home birth and oxytocin augmentation 

and epidural analgesia was confounded by attitudes towards birth and intervention. 

The relationship with epidural analgesia was more strongly confounded . 

The results of this study add to the growing body of Icelandic midwifery 

knowledge and the body of international knowledge on planned home birth. 

The results can be pooled with quality data on planned home birth in other 

settings in an effort to create new international evidence on planned home birth 

outcomes, in particular neonatal outcomes for which there is insufficient power 

in this and other studies that are limited by low absolute numbers. The study 

design may serve as a model for future studies on the effect of 

contraindications and women’s attitudes on planned home birth outcomes in 

other countries with larger absolute planned home birth numbers. 

The suggested reform for childbirth data registration in Iceland should 

facilitate continuous service auditing and increase the feasibility of Icelandic 

home birth studies that are either larger than the present study or have a 

prospective design. Other unsolved research issues include ethnographic 

studies on the effect of institutional cultures on the provision of Icelandic 

childbirth care; qualitative and quantitative studies on the planned home birth 

experiences of Icelandic mothers and fathers; and qualitative studies on the 

decision processes of planned home birth women and their midwives in the 

presence of contraindications. 

The new evidence presented in this study—a definition of women’s 

autonomy in place of birth (I); a positive effect of planned home birth (II); a 

negative effect of contraindications in planned home birth (III); and a 

confounding effect of women’s attitudes (IV)—will, if disseminated, facilitate 

informed choice in place of birth in Iceland among both low risk and high risk 

women. The study results and the context provided by the results of previous 

studies and their setting encourage the framing of future home birth services 

in Iceland through the regulation of services, their integration within the health 

care system, and the continued quality education of Icelandic midwives. 
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Appendix A: Contraindication list 

Contraindications for home births and hospital births matching low risk home 

births, predefined from Directorate of Health guidelines and a tertiary hospital 

standardized obstetric ICD-list for midwives: 

 

1. ICD-10 diagnoses generally categorized as contraindications for 
home birth (exclusion made using The Icelandic electronic birth 
registry): 

O10.0 Essential hypertension 

O11 Superimposed pre-eclampsia 

O13 PIH - Pregnancy induced hypertension 

O14.0 Pre-eclampsia 

O14.1 Severe pre-eclampsia 

O14.9 Pre-eclampsia - HELLP syndrome 

O15.0 Eclampsia in pregnancy 

O22.3 Deep Venous Thrombosis in pregnancy 

O24.0 IDDM (type 1 diabetes) 

O24.1 DM (type 2 diabetes) 

O24.4 GDM (gestational diabetes) 

O28.5 Abnormal chromosomal/genetic results from prenatal screening 

Q91.4      Trisomy 13 – Patau’s syndrome 

Q91.0      Trisomy 18 – Edward’s syndrome 

Q90.0      Trisomy 21 – Down’s syndrome 

O30.0 Twin pregnancy 

O30.1 Triplet pregnancy 

O31.2 Pregnancy after intrauterine foetal death 

O32.0 Maternal care for unstable lie 

O32.2 Maternal care for transverse and oblique lie 

O33.1 Maternal care for disproportion, generally contracted pelvis 
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O33.2 Maternal care for disproportion, inlet contraction of pelvis 

O33.3 Maternal care for disproportion, outlet contraction of pelvis 

O33.5 Maternal care for disproportion, unusually large foetus 

O34.0 Maternal care for congenital malformation of uterus 

O34.2 Previous caesarean section 

O36.0 Maternal care for rhesus isoimmunisation 

O36.1 Maternal care for other isoimmunisation 

O36.2 Maternal care for hydrops foetalis 

O36.3 Maternal care for signs of foetal hypoxia 

O36.4 Maternal care for intrauterine death >22 weeks 

O36.5 Maternal care for dysmaturity IUGR 

O41.1 Infection of amniotic sac and membranes 

O42.1 PROM, labour after >24 hours 

O43.0 Twin-to-twin transfusion 

O44.0 Placenta praevia 

O44.1 Placenta praevia with hemorrhage 

O45.0 Abruptio placentae 

O45.8 Other premature separation of placenta 

O48 Prolonged pregnancy >42 weeks 

O60 Preterm labour 

O83.8 Induction of labour (other specified assisted single delivery) 

D69.3-6 Thrombocytopenia 

E05.9 Hyperthyroidism 

F31.0 Bipolar affective disorder 

 

2. ICD-10 diagnoses categorized as contraindications for home birth 
under certain conditions (exclusion made by reviewing original 
hand-written maternity notes): 
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O26.6 Obstetric cholestasis1 

O28.3 Abnormal findings on antenatal screening of mother2 

O32.1 Maternal care for breech presentation3 

O34.1 Maternal care for tumour of corpus uteri4 

O36.6 Macrosomia5 

O40 Polyhydramnios6 

O41.0 Oligohydramnios7 

O46.9 Antepartum hemorrhage, unspecified8 

E66.8 Obesity9 

O98.5 Other viral diseases complicating pregnancy, childbirth and 

puerperium10 

O99.0 Anaemia complicating pregnancy, childbirth and puerperium11 

O99.2 Endocrine, nutritional and metabolic diseases complicating 

pregnancy, childbirth and puerperium10 

O99.3 Mental disorders and diseases of the nervous system complicating 

pregnancy, childbirth and puerperium10 

O99.5 Respiratory diseases complicating pregnancy, childbirth and 

puerperium10 

O99.6 Digestive diseases complicating pregnancy, childbirth and 

puerperium10 

1) Contraindication if bile acid >55. 

2) Contraindication if other than increased nuchal fold thickness. 

3) Contraindication if unsuccessful external version / baby has not 

turned. 

4) Contraindication if myoma in lower segment. 

5) Contraindication if estimated ≥4500gr or anticipated maternal-

foetal disproportion. 

6) Contraindication if head does not engage before birth. 

7) Contraindication if decreased umbilical blood flow diagnosed by 

ultrasound. 
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8) Contraindication if bleeding was from placental detachment or vasa 

praevia. 

9) Contraindication if BMI˃35. 

10) In each case researchers will evaluate clinically if underlying 

diagnoses would have been considered contraindications for 

home birth and thereby exclude births from the control group. 

11) Contraindication if haemoglobin<95. 

 

3. Other factors generally categorized as contraindications for home 
birth (exclusion made by reviewing original hand-written maternity 
notes): 

 Treatment with anti-coagulants in pregnancy 

  Planned anti-coagulant treatment after birth 

  BMI˂18 

  Smoking >10 cigarettes a day 

  Current alcohol or drug abuse 

  Previous shoulder dystocia 

  Previous atonic post-partum hemorrhage estimated >1000ml 
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Appendix B: Maternal morbidity list 

ICD-10 Diagnoses categorized as maternal morbidity in the first week 

postpartum (predefined from a tertiary hospital‘s standardized obstetric ICD-

list for midwives): 

O15.1 Eclampsia in labour 

O15.2 Eclampsia in the puerperium 

O41.1 Chorioamnionitis 

O70.2 3° perineal tear 

O70.3 4° perineal tear 

O71.1 Uterine rupture during labour 

O71.2 Postpartum inversion of uterus 

O71.3 Obstetric laceration of cervix 

O71.4 Obstetric high vaginal laceration 

O71.7 Obstetric haematoma of pelvis 

O72.0 Third stage hemorrhage 

O72.1 Other immediate postpartum hemorrhage – including atony 

O72.2 Delayed and secondary postpartum hemorrhage 

O72.3 Postpartum coagulation defects 

O82.1 Delivery by emergency caesarean section 

O82.2 Delivery by caesarean hysterectomy 

O85 Puerperal sepsis – including fever, endometritis, peritonitis 

O86.0 Infection of obstetric surgical wound 

O86.2 Urinary tract infection following delivery 

O86.4 Pyrexia of unknown origin following delivery 

O86.8 Other specified puerperal infections 

O87.0 Superficial thrombophlebitis in the puerperium 

O87.1 Deep phlebothrombosis in the puerperium 

O88.2 Obstetric blood-clot embolism 
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O89.4 Spinal and epidural anaesthesia-induced headache during the 

puerperium 

O90.1 Disruption of perineal obstetric wound 

O90.2 Haematoma of obstetric wound 

O99.0 Anaemia complicating pregnancy, childbirth and the puerperium 
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Appendix C: Neonatal morbidity list 

ICD-10 Diagnoses categorized as birth-related neonatal morbidity in the first 

week postpartum (defined by blinded post-hoc review of diagnoses in the 

study, in the absence of a standardized neonatal ICD-list): 

O68.3  Labour and delivery complicated by biochemical evidence of foetal 

stress 

P11.1  Other specified brain damage due to birth injury 

P12.0  Cephalhematoma due to birth injury 

P12.2  Epicranial sub aponeurotic hemorrhage due to birth injury 

P13.4  Fracture of clavicle due to birth injury 

P14.0  Erb’s paralysis due to birth injury 

P21.0  Severe birth asphyxia 

P21.9  Birth asphyxia, unspecified 

P22.0  Respiratory distress syndrome of newborn 

P22.1  Transient tachypnea of newborn 

P22.8  Other respiratory distress of newborn 

P23.9  Congenital pneumonia, unspecified 

P24.8  Other neonatal aspiration syndromes 

P29.3  Persistent foetal circulation: Delayed closure of ductus arteriosus; 

pulmonary hypertension of newborn (persistent) 

P35.9  Congenital viral disease, unspecified 

P36.9  Bacterial sepsis of newborn, unspecified 

P39.1  Neonatal conjunctivitis and dacryocystitis 

P39.4  Neonatal skin infection 

P39.9  Infection specific to the perinatal period, unspecified 

P59.9  Neonatal jaundice, unspecified 

P61.0  Transient neonatal thrombocytopenia 

P70.4  Other neonatal hypoglycaemia 

P74.1  Dehydration of newborn 
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P80.0  Cold injury syndrome 

P81.9  Disturbance of temperature regulation of newborn, unspecified 

(Fever of newborn NOS) 

P90  Convulsions of newborn 

P92.0  Vomiting in newborn 

P92.5  Neonatal difficulty in feeding at breast 

P92.9  Feeding problem of newborn, unspecified 

Z03  Medical observation and evaluation for suspected diseases and 

conditions 

Z03.3  Observation for suspected nervous system disorder 

Z03.9  Observation for suspected disease or condition, unspecified 

Z39.0  Care and examination immediately after delivery 

Z76.1  Health supervision and care of foundling 
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Appendix D: Data collection item list 

1 Research number  

1. page (front page): 

2 Year of birth (child): Ratio variable. Unit: year. 

  Value range: 2005-2009; 99=Not registered 

3 Residence (mother): Ordinal variable. Values: 

  1=Capital area 

   Definition: Postal codes 101-113, 121-172, 

200-225, 270-276. 

  2=Rural area ≤20 min from A-C 

   Definition: Other postal codes, transfer 

time to birth place A-C ≤20 minutes. 

  3=Rural area >20 and ≤60 min from A-C 

   Definition: Other postal codes, transfer 

time to birth place A-C >20 and ≤60 

minutes. 

  4=Rural area >60 min from A-C 

   Definition: Other postal codes, transfer 

time to birth place A-C >60 minutes. 

  99=Not registered 

4 Mother’s age at child’s birth: Ratio variable. Unit: Year. 

  Value range: 0-98; 99=Not registered 

5 Number of previous births: Ratio variable. Unit: Births. 

  Value range: 0-98; 99=Not registered 

  Definition: Includes all births after 22v 

  gestation. 

6 Marital status: Nominal variable. Values: 

  1=Married 

   Definition: Box “married” checked, or 
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registered partnership of a same sex 

couple. 

  2=Cohabiting 

   Definition: Box “married” not checked, nor 

registered partnership of a same sex 

couple. Box “cohabiting” checked, and/or 

same registered residence of parents, 

and/or cohabiting registered otherwise. 

  3=Single 

   Definition: Box “married” not checked, nor 

registered partnership of a same sex 

couple. Box “cohabiting” not checked, nor 

same registered residence of parents, nor 

cohabiting registered otherwise. Box 

“single” checked. 

  4=Other 

  99=Not registered 

7 Occupation: Ordinal variable. Values: 

  1=Administrators, specialists (ÍSTARF95 

categories 1-3), master’s students. 

  2=Service staff, office workers, craftsmen 

(ÍSTARF95 categories 4-8), bachelor’s 

students. 

  3=Non-specialists (ÍSTARF95 categories 9-

0), unemployed, disabled, primary or 

secondary school students. 

  4= Registration too inaccurate for 

classification 

  99=Not registered 

8 Citizenship: Nominal variable. Values: 

  1=Icelandic 

  2=Non-Icelandic 

  99=Not registered 
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9 Weight (child): Ratio variable. Unit: kg. 

  Value range: 0-98; 99=Not registered 

10 Height (child): Ratio variable. Unit: cm. 

  Value range: 0-98; 99=Not registered 

11 Head circumference (child): Ratio variable. Unit: cm. 

  Value range: 0-98; 99=Not registered 

12 1-minute Apgar: Ratio variable. Unit: score. 

  Value range: 0-10; 99=Not registered 

13 5-minute Apgar: Ratio variable. Unit: score. 

  Value range: 0-10; 99=Not registered 

14 10-minute Apgar: Ratio variable. Unit: score. 

  Value range: 0-10; 99=Not registered 

  Dummy variable: 

  0=10 min Apgar registered 

  1=10 min Apgar not registered 

  On Apgar registration: 

  If discrepancy between mother’s registry and 

child’s registry: use child’s registry 

15 Gender (child): Nominal variable. Values: 

  1=Girl 

  2=Boy 

  3=Girl and boy 

  4=Girl and girl 

  5=Boy and boy 

  99=Not registered 

16 Foetal presentation/position: Nominal variable. Values: 

  1=Occipito-anterior 

   Definition: Vertex presentation, OA. 
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  2=Occipito-posterior 

   Definition: Vertex presentation, OP. 

  3=Other vertex 

   Definition: Vertex presentation, neither OP 

nor OA. 

  4=Breech 

   Definition: Breech presentation, all. 

  5=Other 

  99=Not registered 

17 Delivery mode: Ordinal variable. Values: 

  1=Spontaneous vaginal delivery 

  2=Instrumental vaginal delivery  

  3=Caesarean section 

  99=Not registered 

18 Oxytocin stimulation of labour: 

  Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

19 Blood transfusion (mother): Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

20 Epidural analgesia: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

21 Water birth: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

2. page (pregnancy measurements): 
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22 Height (mother): Ratio variable. Unit: cm. 

  Value range: 0-998; 999=Not registered 

23 Pre-pregnancy weight (mother): 

  Ratio variable. Unit: kg. 

  Value range: 0-998; 999=Not registered 

24 First check-up weight (mother): 

  Ratio variable. Unit: kg. 

  Value range: 0-998; 999=Not registered 

3. page (medical history – post-partum registry): 

25 Previous home births: Ratio variable. Unit: births. 

  Value range: 0-98; 99=Not registered 

  Unplanned home births not included 

26 Previous instrumental deliveries: 

  Ratio variable. Unit: births. 

  Value range: 0-98; 99=Not registered 

27 Maternal morbidity in the first seven days postpartum: 

  Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered), document ICD in string 

  Definition: Registered health problems 

occurring in the first seven days post-

partum, in accordance with Appendix B. 

4. page (pregnancy comments): 

28 Maternal smoking: Nominal variable. Values: 

  0=No (no smoking after 18w) 

  1=Little (smoking ≤10/day after 18w) 

  2=Yes (smoking >10/day after 18w) 

=contraindication 

  99=Not registered 
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29 Mental health problems: Nominal variable. Values: 

  0=No (Not registered) 

  1=Affective disorder (ICD F30-39) 

  2=Anxiety disorder (ICD F40-48) 

  3=Substance use (ICD F10-19) 

=contraindication 

  4=Other (ICD F00-09, 20-29, 50-99) 

5. page (labour measurements): 

30 Perineal tear: Ordinal variable. Values: 

  0=No 

  1=1° 

  2=2° 

  3=3° 

  4=4° 

  99=Not registered 

31 Episiotomy: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

32 Vaginal tear: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

33 Cervical tear: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

34 Bleeding, 2 hours post-partum: 

  Ratio variable. Unit: l. 

  Value range: 0-98; 99=Not registered 

35 Length of the 1st stage of labour: 
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  Ratio variable. Unit: hours:minutes. 

  Value range: 0 00:00-9 23:59; 

  9 99:99=Not registered 

36 Length of the 2nd stage of labour: 

  Ratio variable. Unit: hours:minutes. 

  Value range: 0 00:00-9 23:59; 

  9 99:99=Not registered 

37 Length of the 3rd stage of labour: 

  Ratio variable. Unit: hours:minutes. 

  Value range: 0 00:00-9 23:59; 

  9 99:99=Not registered 

6. page (labour comments): 

38 Gestation: Ratio variable. Unit: days. 

  Value range: 0-998; 999=Not registered 

39 Midwife present at birth of child: 

  Nominal variable. Values: 

  0=No (Midwife not registered, or absence of 

midwife registered) 

  1=Yes (Midwife registered) 

40 Place of birth at the beginning of childbirth services: 

  Ordinal variable. Values: 

  1=D2-Home birth 

  2=B-C-D1 

  3=A-The Nest, low risk 

  4=A-The Delivery Unit, high risk 

  99=Not registered 

41 Place of birth at the birth of the child: 

  Ordinal variable. Values: 
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  1=D2-Home birth 

  2=B-C-D1 

  3=A-The Nest, low risk 

  4=A-The Delivery Unit, high risk 

  99=Not registered 

42 Place of birth at the end of childbirth services: 

  Ordinal variable. Values: 

  1=D2-Home birth 

  2=B-C-D1 

  3=A-The Nest, low risk 

  4=A-The Delivery Unit, high risk 

  99=Not registered 

43 Time between transfer and birth: 

  Ratio variable. Unit: hours:minutes. 

  Value range: 0 00:00-9 23:59; 

  9 99:99=Not registered 

  Excluded: Secondary postpartum transfer 

occurring more than 4 hours after birth. 

44 Indication for transfer: Nominal variable. Values: 

  0=No transfer  

  1=Increased analgesia needed  

  2=Prolonged labour, stimulation needed 

  3=Ruptured membranes >24 hours, 

insufficient progress  

  4=Intrapartum maternal fever >38°C  

  5=Signs of foetal stress / asphyxia in labour 

  6=Meconium stained amniotic fluid 

  7=Midwife unable to attend 
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  8=Abnormal post-partum hemorrhage 

  9=Morbid adherence of the placenta 

  10=Tear needing suturing in hospital 

  11=Signs of neonatal infection 

  12=Neonatal asphyxia (postnatal) 

  13=Neonatal malformation 

  14=Other, health related 

  15=Other, service related 

  98=Not registered, higher to lower 

  99=Not registered, lower to higher 

45 Urgency of transfer: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

Child’s registry: 

46 Neonatal CPR: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

47 NICU admittance: Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered) 

48 Neonatal morbidity in the first seven days postpartum: 

  Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered), document ICD in string 

  Definition: Registered health problems 

occurring in the first seven days post-

partum, in accordance with Appendix C. 

49 Neonatal mortality in the first seven days postpartum: 
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  Nominal variable. Values: 

  0=No (Not registered) 

  1=Yes (Registered), document ICD in string 

Other: 

50 Home birth midwife’s job experience as midwife: 

  Ratio variable. Unit: Year. 

  Value range: 0-98; 99=Not answered 

  Leave of absence >1 year: subtracted. 

51 Home birth midwife’s field of work in the last 12 months: 

  Nominal variable. Values: 

  1=Prenatal 

  2=Labour 

  3=Postnatal 

  4=Prenatal-Labour 

  5=Prenatal-Postnatal 

  6=Labour-Postnatal 

  7=Prenatal-Labour-Postnatal 

  8=Other 

  99=Not answered 

  Definition: Home birth job experience included 

if ≥20/year (50% occupation). Then 

considered working in Labour-Postnatal. 

General definition: Job experience 

included if ≥10% occupation in the field. 

52 Home birth midwife’s births per year on year of birth: 

  Ordinal variable. Unit: births. Values: 

  1=˂20 

  2=20-39 

  3=40-59 
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  4=≥60 

  99=Not answered 

  Caesareans excluded, instrumental deliveries 

included, if registered. 

53 ICD diagnoses, maternal or neonatal (string) 

54 Other comments (string) 

55 Contraindications for home birth (string) 
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Appendix E: Childbirth and Health Study variables 

Independent variables: 

A80 Would you consider giving birth at home with the support of a midwife? 

  1=Yes 

  2=No 

  3=Do not know 

A90 What is your attitude towards home birth? 

  1=I think home birth is a positive choice for me 

  2=I am not interested in giving birth at home 

  3=I have not formed an opinion on home birth 

B34 Where did you give birth to your baby? 

  1=In hospital: 

  2=Which hospital? ______________ 

  3=If you gave birth in the National University Hospital, did you 

give birth in: 

    3a=”The Nest” (alongside midwifery unit) 

    3b=The labour unit (obstetric unit) 

  4=Other location: 

  5=Where? ______________ 

  6=I gave birth at home 

B35a If you gave birth at home, why did you do that? I did not get to the labour 

unit in time: 

  0=No 

  1=Yes 

Dependent variables: 

B39 Were you given contraction stimulating medication/IV drip to shorten 

labour? 

  1=No 
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  2=Yes, in the first stage 

  3=Yes, in the second stage 

  4=Do not know 

  5=Do not remember 

B40 How did your birth end? 

  1=With spontaneous vaginal birth 

  2=With a vacuum extraction birth 

  3=With a forceps birth 

  4=With elective caesarean birth 

  5=With acute caesarean birth 

  6=With spontaneous vaginal water birth 

B43c What pain relief did you use in labour and how did you like it? Epidural: 

  0=Not used 

  1=Worked very well 

  2=Worked up to a point 

  3=Did not work at all 

B51 On the perineum: 

  1=The perineum was intact after the birth 

  2=The perineum was cut (episiotomy) 

  3=The perineum tore a little (1° or 2° tear) 

  4=The perineum tore a lot (3° or 4° tear) 

  5=Other: 

  6=Describe further: ______________ 

B52 Did you get your baby in your arms immediately after the birth? 

  1=Yes, as soon as it was born 

  2=No, the baby needed assistance immediately after the birth 

  3=No, the baby was immediately taken to the NICU 

  4=No, the father of the baby got the baby first 
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  5=Other: 

  6=Describe further: ______________ 

Attitude variables: 

A59 Worries about: 

  F: Your own health 

  I: The possibility of something being wrong with the baby 

  J: Going to hospital 

  K: Internal examinations 

  L: Giving birth 

  Ratio variable, scale. Value range: 0–5 

A60b I feel a sense of security in hearing positive stories told by others about 

childbirth: 

  1=Agree 

  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A60e I feel a sense of security in having enough knowledge about childbirth: 

  1=Agree 

  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A61b I feel a sense of security in having a positive previous birth experience: 

  1=Agree 

  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A62a I feel certain: 

  1=Agree 
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  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A62b I feel calm: 

  1=Agree 

  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A62e I feel well balanced: 

  1=Agree 

  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A62f I am confident that my childbirth will get on well: 

  1=Agree 

  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A62i I feel protected from potential dangers involving pregnancy and 

childbirth: 

  1=Agree 

  2=Agree to some extent 

  3=Disagree to some extent 

  4=Not agree 

A66 How do you feel about giving birth? 

  1=Very positive 

  2=Rather positive 

  3=Mixed feelings 
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  4=Rather negative 

  5=Very negative 

A68 If you have given birth before, how do you feel about your previous birth? 

  1=Very positive 

  2=Rather positive 

  3=Mixed feelings 

  4=Rather negative 

  5=Very negative 

A78 If offered a choice, which pain relief option would you prefer? 

  1=As little pain in labour as possible, using medication 

  2=The least amount of medication that allows me to handle the 

pain 

  3=Dealing with pain in labour without medication 

  4=Other, what? ______________ 

A79 If offered a choice, how would you prefer giving birth? 

  1= Vaginally 

  2= By caesarean section 

A82 Do you think it is important to meet the attending midwife before onset 

of labour? 

  1=Very important 

  2=Rather important 

  3=Not very important 

  4=Not important at all 

  5=Does not matter to me 

A83 How do you see your role in decision-making regarding the care of you 

and your baby? 

  1=I would like to decide myself, after receiving information and in 

cooperation with a midwife or a doctor 
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  2=I would like a midwife or a doctor to decide, in cooperation with 

me 

  3=I would like joint decision with a midwife or a doctor 

A86b What is your attitude toward using medication to shorten labour? 

  1=I do not know enough about this to be able to evaluate it 

  2=I do not want it at all 

  3=I do not want it, if at all possible 

  4=I think it is alright to use it 

  5=I would want it to be done 

  6=I would absolutely want it to be done 

Other confounding variables: 

A1 How old are you? _______ years: 

  Ratio variable, unit: year. Value range: 0-98. 

A17 What is your postal code? _______ 

  Ratio variable, unit: number. Value range: 101-902. 

 


