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PREFACE

My late father, a biochemist who studied the coagulation of chicken blood,
introduced me to the world of research at a very young age. I used to assist him with
his laboratory experiments. First, I would help him hold the chicken; then, he would
slowly draw the dark red blood. It was at this point that I inevitably found myself on
the floor, fainting at this overly exciting show. I do not know whether these early

impressions kept me away from experimental research.

I have been fortunate to work within obstetrics and public health in low-income
settings such as Nepal, East Timor, Afghanistan, Kenya, Tanzania and Somalia. This
work showed me the importance of social and cultural contexts in applying
biomedicine. This experience naturally pushed me towards obstetrics because
women’s health is primarily about access to reproductive health services. After my
return to Norway, I faced some of the same obstacles that I had experienced in the
field. These issues included the discomfort of not having a shared language and
cultural reference with all patients, not having sufficient knowledge or guidance to
properly counsel certain women about whether they had increased risks compared

with other women and a discomfort in applying Norwegian majority standards to all.

The migrant population is growing, as is the proportion of births to migrants. This
contribution to Norwegian society presents obstetricians with challenges because we
cannot simply rely on the past to guide the future. Migrants are increasingly
heterogeneous, and their make-up changes every year. Any general statement about
migrants living in Norway is most likely going to be incorrect; however, a crude
application of Norwegian standards could represent an even greater error. Studying

obstetric outcomes combined with understanding the dynamic changes experienced



by migrant populations can provide the most valuable information. We can learn a
substantial amount from studying migrants’ pregnancy outcomes throughout their
duration of residence, which could help us understand how inclusive the health
services are. Such information could also help us determine whether any groups need
sustained attention to prevent adverse events. Finally, these data remind us that when
facing rare adverse outcomes, perfect maternity care for 99% of women does not help

substantially if the remaining 1% has the highest risk of problems.
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DEFINITIONS AND ABBREVIATIONS

DEFINITIONS

Migration indicators:

Age at migration maternal age in years at first immigration

Country of birth the individual’s mothers residency at the time of birth

Country of descent the individual’s mother’s country of birth

Descendant an individual born in the receiving country of foreign-born
parents (second generation of migrant origin)

Ethnicity the fact or state of belonging to a social group that has a
common national or cultural tradition

Generational status foreign-born (first generation) or born in the receiving
country of foreign-born parents (second generation)

Immigrant/migrant an individual born abroad of foreign-born parents whom
have immigrated (first generation immigrant)

Minority the smaller number of part, especially a number or part
representing less than half of the whole

Non-immigrant an individual born in Norway of Norwegian-born parents
(majority population; host population)

Reason for migration the legal basis for the granting of residence

Receiving country the country to which individuals are immigrating

Source country the country from which individuals are emigrating

Year of arrival calendar year of first immigration



Pregnancy outcome indicators:

Stillbirth
Infant death
Early death

Perinatal death
Neonatal death

Caesarean section
Caesarean rate

Planned caesarean
section

Emergency caesarean
section

Preterm delivery

Preterm rate

Spontaneous preterm
delivery

Non-spontaneous
preterm delivery

death of a fetus mature enough to have survived outside
the uterus (22 completed gestational weeks)
live born who die in the first year of life

stillbirth and infant death combined

stillbirths and deaths during the first week combined
live born who die during the first 4 weeks

delivery by caesarean section
number of caesareans per 100 births

delivery by caesarean section more than

8 hours after the decision was made and performed as a
planned procedure

delivery by caesarean section within 8 hours

of making the decision and performed as an emergency
procedure

delivery before 37 completed weeks of pregnancy of a
fetus mature enough to have survived outside the uterus
(22 completed gestational weeks)

number of preterm deliveries per 100 deliveries

preterm delivery where birth start was by
spontaneous labour or rupture of membranes

preterm delivery where birth start was by
caesarean section or medical induction of labour



ABBREVIATIONS

CI

CPD

CS/CD

EU

GDM

ICD

LGA

LMP

MBRN

OR

PTB/D

SD

SEP

SGA

SPSS

confidence interval

cephalopelvic disproportion
caesarean section/delivery
European Union

gestational diabetes mellitus
International Classification of Diseases
large-for-gestational-age

last menstrual period

Medical Birth Registry of Norway
odds ratio

preterm birth/delivery

risk ratio; relative risk

standard deviation
socioeconomic position

small-for-gestational-age

Statistical Package of the Social Sciences
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SUMMARY

Background Reducing ethnic disparities in reproductive health and in access to and
utilisation of reproductive health services is a public health priority. An elevated risk of
adverse pregnancy outcomes has been found in several immigrant groups in Norway, but
changes in this risk based on the length of residence in Norway have not previously been

assessed.

Aims The aims of these studies that constitute this PhD project were to examine the risk of
the following:

Study I stillbirth and infant death according to migrants’ generational status

Study Il caesarean section and subtypes according to immigrants’ length of residence

Study 11 preterm delivery and subtypes according to immigrants’ length of residence
Migrant groups were compared to the host population according to their country of birth and

origin and their length of residence in Norway.

Materials and methods We matched birth records from the Medical Birth Registry of
Norway (MBRN) with immigration data from the National Population Register

(1990-2010). Length of residence was calculated as the difference between the year of first
immigration to Norway and the year of delivery. Associations between length of residence
and the outcomes were assessed using multivariable regression models. For the study of
stillbirth and infant death (Study I), we included Norwegian- and Pakistani-born women of
Pakistani descent. For the study of caesarean section (Study II) and preterm delivery (Study

IIT), we included births among the largest groups of immigrants from outside of Scandinavia.

Results Study I: The risk of stillbirth and infant death was approximately twice as high
among offspring across generations of women of Pakistani descent compared with non-
immigrants; however, this finding translated to a small number of excess deaths. First-cousin
marriage and lower educational status were risk factors for stillbirth and infant death in
offspring of women of both Pakistani and Norwegian descent.

Study Il: A longer length of residence was associated with increases in planned caesarean
section among immigrants. The association depended on the absolute caesarean rate. In the

group with low CS rates the likelihood of planned caesarean reached the risk level for non-
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immigrants after two years of residence. The risk of emergency caesarean in this group did
not vary across length of residence. Conversely, in the group with high caesarean rates, the
risk of a planned caesarean was similar to that of non-immigrants, and the risk of an
emergency caesarean was increased by 51-75%, independent of the length of residence.

Study Il A longer length of residence was associated with an increased risk of non-
spontaneous preterm delivery. Adjusting for maternal and infant morbidity, such as diabetes,
hypertensive and growth disorders, reduced the effect size. Immigrant women were also
more likely than non-immigrants to experience a spontaneous preterm delivery; however the
length of residence did not mitigate this effect. Furthermore, the risk of spontaneous preterm
delivery varied among country groups and was associated with shorter gestational lengths in

most minority groups.

Conclusions and recommendations An elevated risk of adverse pregnancy outcomes
persists for certain migrant groups in Norway across the length of residence. Action is
required to enhance equity of outcomes and to promote integration among specific
subgroups.

Study I: Clinical efforts to reduce early mortality in the offspring of women of Pakistani
origin should focus on preconception counselling, early diagnosis and the optimal
management of fetal disorders.

Study I1: Although the current policy to reduce the planned caesarean rate is appropriate for
non-immigrants, the policy focus for certain migrant groups — Somali, Philippine and Sri
Lankan women — should be to reduce emergency caesarean deliveries.

Study Ill: Addressing the known causes of preterm obstetric intervention, rather than
reducing overall preterm delivery rates, should be the priority. The spontaneous preterm
delivery rate has limited value as an indicator of adverse pregnancy outcomes for minority
groups, a finding with implications for clinical decision making based on gestational length

estimates.
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[ INTRODUCTION

1.1 Background

International migration to Europe has greatly increased over the last 50 years.
Approximately half of current international migrants are women.' Many of these
women are of reproductive age and migrate to establish or reunite with families. As a
result many European countries, including Norway, have experienced steep increases
in births to immigrant women.” Migrants are diverse in terms of their country of
origin, ethnicity, childhood exposures and reasons for migration. Because only
selected groups choose to or are able to leave their country of origin, migrants do not
necessarily represent the population of the source country. However, the process of
migration is common to migrants and is associated with an initial breakdown of
social networks, loss of socioeconomic position (SEP) and social exclusion.” The
resulting vulnerability can be further aggravated by pregnancy.

Within immigrant populations in various high-income receiving countries,
there are disparities in pregnancy outcomes according to the maternal country of
birth.* > Although certain immigrant groups to Norway experience better pregnancy
outcomes than non-immigrants, many groups have a consistently higher risk of
maternal or infant complications or disease. Previous studies have shown an elevated
risk of stillbirth, infant death and preterm birth among major immigrant groups.®®
Adverse maternal outcomes, such as caesarean delivery and maternal morbidity, are
also more common in certain immigrant groups compared with the host population.’
Among migrants to Scandinavia, explanations for the variation in pregnancy
outcomes have ranged from socioeconomic differences and consanguinity® to
suboptimal care due to inadequate communication, health literacy and trust of the

health system.'%"?
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However, migrants are increasingly diverse, not only in ethnic origin, but also
concerning other aspects of migration, such as the length of their residence in the
receiving country. On the one hand, length of residence can be used as a measure of
social and cultural integration. A longer length of residence is associated with
improved SEP in many receiving societies.”> A longer length of residence is also
associated with worse health outcomes due to changes in lifestyle and exposure to
health risks."* Less is known about how length of residence affects access to and
utilisation of health care. Studies from several contexts suggest that pregnancy
outcomes are influenced by the time spent in the receiving country.”” ' The
association varies according to the population and the specific pregnancy outcome
being studied;”’ however, there are no studies examining this relationship among
immigrants to Norway.

We examined the following four globally recognised indicators of adverse
pregnancy outcomes: stillbirth, infant death, preterm delivery (PTD) and caesarean
section (CS). We hypothesised that with increasing time spent in Norway, pregnancy
outcomes among migrant populations would approximate those of the host
population; however, the pattern could vary according to the outcome. If our
assumptions were incorrect, we reasoned that changes in the risk of adverse outcomes
over the duration of residence would enable us to identify both subgroups at elevated
risk and modifiable factors that could be targeted to improve equity and participation

in reproductive health care.
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1.2 Classification of migrants

Migrants are not consistently labelled; often ambiguous terminology is used for
migrants.”’ In this thesis, we use the term “immigrants” to describe foreign-born
women who have migrated to Norway; the term “descendants” is used to describe
Norwegian-born women with foreign-born parents; and the term “non-immigrants” is
used to describe Norwegian-born women of Norwegian origin (Figure 1.1). Many
foreign-born women living in Norway have attained citizenship; however, for

simplicity, they will be referred to as immigrants, disregarding their naturalisation

status.
Country of birth
Born outside of Born in Norway
Norway
Country Foreign descent . Immigrant. Descendant.
First-generation Second-generation
of
descent Norwegian descent Non-immigrant

Figure 1.1 Classification terms, as defined by Statistics Norway.*'
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The challenge of classifying migrants
Different terms and groupings are used to describe the origins of migrants. Any
classification system assumes either shared genetic traits, shared social/cultural traits or
both. The majority of previous studies on pregnancy outcomes have classified migrants
according to their geographical “region of origin” (e.g. South Asian, sub-Saharan
African, or simply Asian or African). Fewer studies have categorised migrants by their
country of birth. Others have labelled migrants according to the characteristics of their
country of origin, such as the level of development™ or economic characteristics.
A broad geographical grouping assumes similarities, but it may also average out real
differences. A classification by “ethnicity”, involves the “ascribed or self-identified
sharing of cultural and linguistic characteristics”.** Ethnicity is considered important
for system adaptation.”> ** However, a problem with using ethnicity in research is that
this concept tends to change according to context. Furthermore, broad ethnic
categorisations, such as “Asian” or “African”, are likely to average out internal
differences.”” Many countries, including Norway, do not register ethnic affiliations.

The Reproductive Outcomes and Migration international research collaboration
(ROAM) has recognised “country of birth” as the most relevant and useful
classification term for migrants when assessing pregnancy outcomes.”® This

recommendation was followed in this thesis.
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1.3 Social inclusion and immigrants’ pregnancy outcomes

1.3.1 Length of residence as proxy for social inclusion

The theory of acculturation (i.e., the social and cultural inclusion in the majority
population'®) implies that migrants converge towards health outcomes that match the
majority population over time (Figure 1.2). Because migration is usually selective,
some immigrants may enjoy an initial health advantage. However, this “healthy
migrant” effect, or the protective factors that are typical of the cultural and social
background of the country of origin, can be lost with increasing length of

. 132
residence.'>?

Social inclusion

Maternal ethnic origin —> Health outcomes

Figure 1.2 The relationship between ethnic origin, social inclusion and health outcomes.

In Norway, length of residence is positively associated with a command of the
majority language, increased education level, lower use of state economic benefits
and less poverty.” Increased length of residence is also associated with urban living
and a decrease in the total fertility rate in most country groups.”’ However, not all
aspects of integration increase uniformly with increasing length of residence across
country and gender strata, such as work force participation.”® Age at immigration to

Norway also influences social inclusion. A study comparing Norwegian-born
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descendants and immigrants who arrived before the age for starting school found that
language skills and social inclusion were comparable.’’ However, those who arrived
at a later age had consistently worse language acquisition and social integration
scores. Immigrants generally have an SEP disadvantage, which could explain the
inequities in pregnancy outcomes. However, SEP indicators developed for non-
immigrants (education, profession and income) do not necessarily capture the true
social determinants of health across ethnic minority groups.’” A high degree of
colinearity between certain SEP indicators and ethnicity also implies that adjusting

for SEP can “adjust” away part of the effect of the country of birth or origin.*®

1.3.2 How does length of residence impact on pregnancy outcomes?

Explanations for ethnic disparities primarily fall into two categories; they suggest that
disparities are primarily due to either biological (racial/genetic) differences® or to the
lower SEP and exclusion of migrants in host societies.> In addition, differences could
be primarily physiological or pathological. However, advances in the understanding
of early programming and health later in life have resulted in these theories appearing
to merge.36

Length of residence is likely to affect pregnancy outcomes through
improvements not only in SEP but also in majority language skills, health literacy and
the use of health services. In turn, these factors can influence access to timely health
care through communication, trust, and access to and compliance with health
providers and medical advice.'' However, length of residence can also be negatively
associated with pregnancy outcomes. An association between increasing length of
residence and the adoption of adverse maternal health behaviours, such as smoking,
alcohol consumption or drug abuse, has been described for UK immigrants.’’ In US
immigrants, associations between length of residence and diabetes,*® obesity,”” and an
unfavourable cardiovascular risk profile*” have been shown. Furthermore, changes in

lifestyle could have a larger health impact on immigrant populations compared with
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non-immigrant populations due to specific gene-environment interactions. Examples
of such interactions include consanguineous marriage in highly intermarried
populations*' and interactions between low birth weight and the risk of diabetes and

hypertension later in life.*

1.3.3 Why study pregnancy outcomes and the impact of length in residence

among immigrants to Norway?

Although several Norwegian studies, such as the Oslo Immigrant Health Study,”
have investigated the relationship between country of birth and physical and mental
health, there have been few recent studies of ethnic differences in pregnancy
outcomes. Existing studies often combine migrants into broad categories or do not
have the strength to assess rare outcomes. Previous studies have not addressed the
diversity of migrants with respect to the length of residence in Norway or across
generations living in Norway. Consequently, although these studies have
demonstrated differences between immigrants and the Norwegian population, they
have not elucidated the direction of these differences, such as whether there is an
increasing or decreasing trend in equity in access to, participation in and consumption
of health care.** ** Migrant health is no longer a minority issue. By 2040, individuals
of migrant origin will compose 24% of the total Norwegian population compared
with the current level of 12%.* This prediction is based on the knowledge that once
migration flows begin, they become self-sustaining social processes.” Research
comparing different immigrant groups utilises a naturally occurring test situation,
which can generate new hypotheses and elucidate more general mechanisms and
mediators of disease, uptake of health care services and mortality.

In the next chapter, we will summarise the current knowledge about migration
and pregnancy outcomes, focusing on the four selected indicators; stillbirth, infant

death, CS and PTD.
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A request from WHO to analyse migrants’ health outcomes
Because many aspects of migration influence health, the 61 World Health Assembly
appealed to member states to assess and analyse trends in migrant health to facilitate

evaluations of access to health care and inequity among population groups.*®

1.4 Migration and pregnancy outcomes

The relationship between migration and adverse pregnancy outcomes varies across
epidemiological studies. Due to the heterogeneity of the studied populations, this lack
of consistency is not surprising. We will discuss previous findings in the context of
the outcome indicators studied in this thesis (Table 1.1), and, where possible, we will
emphasise contexts that resemble the Norwegian context. Finally, we will assess

studies that take into account migrants’ duration of residence.

Table 1.1 Indicators of adverse infant and maternal pregnancy outcomes studied in this

thesis

Outcome Definition

Infant outcome Stillbirth Death of a fetus mature enough to have survived
outside the uterus (22 weeks)*
Infant death Live born who dies in the first year of life
Preterm delivery Birth before 37 completed weeks of pregnancy
of a fetus mature enough to have survived

outside the uterus (22 weeks)™

Maternal outcome  Caesarean section  Delivery by Caesarean section

21



1.4.1 Stillbirth and infant death

>1-32 Meta-analyses of

The risks of stillbirth and infant death vary across populations.
migrants to industrialised countries have found that the offspring of Asian, North
African and sub-Saharan migrants are at greater risk of fetal and infant mortality
compared with the offspring of non-immigrants.* A systematic review found that
approximately one-half of the examined studies reported worse mortality outcomes,
one-third reported no differences and 13% reported better outcomes for births to
immigrants compared with the majority population.” Overall, refugees were found to
have elevated risks of fetal and infant mortality compared with those who migrated
for other reasons.” However, characteristics of the receiving country affect the rate of
fetal and infant mortality.” For example, receiving countries with strong integration
policies, as measured by their naturalisation rates, have less disparity in perinatal
mortality between immigrants and non-immigrants.”® Consistently higher mortality
risks have been found for infants born to women in particular groups, such as Somali,

Pakistani and Turkish immigrants,”*>’

whereas the opposite has been shown for
women from East Asia.”’ Norwegian studies have confirmed elevated stillbirth or
perinatal mortality risk among Pakistani and Somali immigrants.*®

Few studies from Europe have assessed changes in infant mortality in migrant
groups across their length of residence. Transgenerational studies, primarily
conducted in the US, have found better infant outcomes in the offspring of first-
generation compared with second-generation women of migrant origin.">®" A Dutch
study comparing infant mortality rates between offspring born to immigrants and
descendants found that changes across generations varied by maternal ethnicity.'” We

are not aware of any Norwegian studies that have investigated infant mortality

according to length of residence or generational status.
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Stillbirth, perinatal mortality and infant mortality
Historically, stillbirths and deaths in the first week were grouped together as perinatal
deaths. This grouping was due to a lack of reliable estimates of the incidence of

stillbirths, whereas most countries were able to estimate perinatal mortality.* ¢ I

n
the past, stillbirths and deaths during the first week shared a major determinant — birth
asphyxia. However, this commonality no longer applies due to improvements in
intrapartum fetal surveillance.®* The etiology of stillbirth, which can be caused by a
number of maternal and fetal health conditions,® differs from that of death during the
first week. Therefore, there are now reasons for the separate reporting of stillbirths
and neonatal deaths.**

Infant mortality is a benchmark of how a nation cares for its future
generations. Infant mortality exhibits a consistent socioeconomic gradient in most
societies and is a sensitive indicator for assessing health policies and programmes.®
The primary causes of infant mortality vary with increasing infant age, from factors

. .. . . . . 66
related to congenital conditions to environmental factors such as infectious disease.
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1.4.2 Preterm delivery (PTD)

PTD is strongly associated with neonatal death and disability.””® The PTD rate (i.e.,
the number of births that occur before 37 gestational weeks out of all births) is widely
used as an indicator of adverse pregnancy outcomes,” and a reduction in the PTD
rate is a target of maternal and child health programmes.”® Recent studies have shown
that even infants born at 34-36 weeks have an increased risk of severe complications
and neonatal and infant death.”"> "Although gestational length has been shown to vary

according to the maternal country of origin,”> "

the nature of this discrepancy
(physiological or pathological) remains controversial.”>’® Studies of ethnic disparities
in PTD rates have found both lower and higher PTD rates among foreign-born
compared with US-born women.”” ® A 2009 meta-analysis of immigrants to
industrialised countries found that the migrants’ overall risk of preterm birth and low
birth weight was the same or lower than that of non-immigrants.* European studies of
PTD/low birth weight rates have shown a somewhat different pattern, with increases
in risk consistently found among South Asian and sub-Saharan immigrants.” ** 7
Although few studies have distinguished by preterm subtypes, the same pattern of
increased risk among South Asian and sub-Saharan immigrants seem to persist for
spontaneous PTD (spontaneous labour or rupture of membranes) and non-

74, 80, 83

spontaneous PTD (induced labour or CS before labour). In Hispanic US

immigrants, elevated PTD rates have not been found to translate into higher infant
mortality, a phenomenon known as the “immigrant paradox”.*** European studies
have also shown that mortality outcomes among preterm infants are improved in
certain minority ethnic groups.”

With respect to the impact of length of residence, early studies of women of
Hispanic origin in the US supported predictions of increases in immigrants’ PTD
rates with increasing length of residence.'®® A Canadian study showed that recent
immigrants had a lower risk of PTD compared with non-immigrants; however, with
increasing length of residence, the rates among immigrants eventually exceeded those
of non-immigrants.*® However, this trend was not fully replicated in a Danish study,”

and no comparable studies have been conducted in Norway.
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Spontaneous and non-spontaneous preterm delivery (PTD)
PTD can be classified into spontaneous or non-spontaneous subtypes, depending on

the mode of the initiation of labour.®

Differentiation between subtypes is
recommended to provide clues about the underlying mechanisms and to identify
patient subgroups with elevated risks.”” However, the two subtypes share many
determinants.* The cascade of events that cause spontancous PTD are not well
understood,” and attempts to develop predictive models have been disappointing.” In
cases of non-spontaneous or provider-initiated PTD, it is important to consider both
the underlying conditions and local obstetric policies concerning indications for

caesarean delivery and the medical induction of labour.”

1.4.3 Maternal morbidity and caesarean section among migrants

A higher risk of pregnancy complications, such as diabetes, is well known among

immigrants from Southern Asia and the Mediterranean region in a range of

77, 94

contexts. The occurrence of severe maternal morbidity, or near-miss cases, is

elevated among foreign-born women in Sweden.” Maternal death is a rare outcome
in high-income countries; however, maternal death cases are disproportionately more

common in immigrant women compared with non-immigrants in the UK, the

96-98

Netherlands and Sweden, and these cases are associated with suboptimal care

factors.”” In US studies, a longer length of residence is associated to a higher

occurrence of pregnancy complications.'® In Norway, one study found a decreasing

trend in the occurrence of hyperemesis gravidarum across residence categories,'”

whereas the effect of residence length on other pregnancy outcomes has not been
assessed.

The caesarean section (CS) rate is a marker of pregnancy complications and

101

has been used as an indicator of the quality of obstetric care.” The CS rate varies

102-105

widely among sending and receiving countries. Previous studies have shown
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both higher and lower CS rates among migrants compared with the majority
populations.'® ' In the US, Hispanic migrants have low caesarean rates compared
with US-born women.'® However, as the CS rate is strongly influenced by economic
incentives, the impact of private-for-profit vs. public provider and insurance schemes
can be difficult to differentiate from the effect of ethnic origin.'® In European and
Norwegian settings, studies have confirmed variations in CS rates according to the
maternal country of origin.” '® "' A consistently elevated risk has been found among

> 112 whereas a low CS rate has been found in former East

113, 114

Somali immigrants,
European, primarily labour migrants. However, few population-based studies
have stratified CS rates according to the length of residence and none of these have
distinguished between subtypes of CS, such as planned or emergency CS.'% 07113
Thus, the relationship between migrants’ length of residence and caesarean risk is

still not clear.

Caesarean section (CS)

Although CS is a potentially lifesaving intervention, caesarean delivery is associated with
increased maternal risk.''® Furthermore, the risk associated with an emergency caesarean
procedure is higher than that of an elective or planned procedure.'”’ Subsequent
pregnancies also carry an elevated risk of severe haemorrhage, uterine rupture and

placenta accreta and abruptio.''® !

In the next chapter we will describe the population of immigrants to Norway in terms

of their migration history, reasons for migration and birth patterns.
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1.5 Immigrants to Norway

Before 1970, immigration to Norway mostly occurred at a steady low rate from
neighbouring countries.'* However, beginning in 1969 there was a significant
increase in net immigration, which was primarily due to labour migration from
Pakistan, Turkey and Morocco.”' From 1970 to 1980, more than 90% of Pakistani
migrants originated from Punjab, whereas the minority came from urban centres,
such as Lahore, Karachi and Islamabad.'” By 1971, restrictions on labour
immigration had been implemented; in 1975, unskilled labour immigration was
halted altogether. Beginning in the late 1970s, waves of refugees arrived from
Vietnam, followed by refugees fleeing wars in northern Sri Lanka and the Balkan
(from 1993). Somali refugees primarily arrived after 2000, whereas Iraqi migrants
mainly arrived from 2003 onwards.”® Immigration due to family establishment or
education (including au pairs) from Thailand and the Philippines has increased
gradually, with a considerable proportion married to spouses of Norwegian origin.
After the allocation of European Union (EU) membership to former Eastern
European countries in 2004, significant and increasing labour immigration has
occurred, especially from Poland and the Baltic countries. Figure 1.2 shows the
numbers of immigrants and descendants from the 15 largest country groups registered

as living in Norway as of January 1, 2012.
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Figure 1.2 The 15 largest immigrant groups living in Norway as of January 1, 2012.'**

An assessment of the reason for immigration, as registered by the Ministry of
Justice, indicated that four out of ten immigrants to Norway between 1990 and 2009
migrated due to family reunification or establishment.'” Similarly, three out of ten
arrived as a result of labour immigration and two out of ten as refugees or asylum
seekers. As of January 1, 2013, the largest proportion of refugees was Somali
immigrants, followed by Iraqi immigrants. However, these categories refer to the
legal basis for the granting of immigration and might differ from the real reasons for
immigration, or there could be multiple reasons for migration. Most migrants’
motivations are complex and multidimensional and do not always fit in the categories
of “refugee” or “family immigrant.>”

In 2010, approximately 40% of all foreign-born residents had lived in Norway
for shorter than five years. In terms of immigrants originating outside Scandinavia,
Pakistanis and Vietnamese have the longest residencies.”’ Those with the shortest

residencies are Polish, Iraqi and Somali immigrants.



1.6 Birth patterns among migrant populations in Norway

In Norway, 4.0% of infants were born to foreign-born women in 1980; this
proportion had increased to 21.9% in 2010 (Figure 1.3) In contrast, the descendants
of immigrants are still young, and few have begun bearing children.”® In 2010, only
0.9% of all infants were born to Norwegian-born women of foreign descent; these
mothers were primarily Norwegian-born women of Pakistani descent.'”® Only a
handful of the offspring of descendants (‘“third-generation” of migrant origin) have
begun bearing children.”’ Many migrant women are in early reproductive age upon
arrival to Norway, causing a high initial fertility at the group level, which
subsequently tapers off.'"*” On average, immigrant women from Africa have higher
fertility than non-immigrants; there are no major differences for other regions. With

respect to descendants, their fertility pattern resembles that of non-immigrants.'>’
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Figure 1.3 Infants born to immigrants, descendants, non-immigrants and others in Norway from
1990-2010. “Other” includes infants with one parent of Norwegian descent, adoptees, and foreign-

born infants with parents of Norwegian descent. (Source: MBRN)

29



The pattern of births by country group is primarily explained by the groups’
immigration history. The numbers of infants born to the ten largest country groups

are shown in Figure 1.4.
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Figure 1.4 The number of infants born in Norway from 1990-2010 to the ten largest immigrant

groups from outside Scandinavia, according to the maternal country of birth. (Source: MBRN)

30



II AIMS OF THESIS

The overall aim of this thesis was to examine the association between migrant
populations’ length of residence in Norway and the likelihood of adverse pregnancy

outcomes, as well as to compare these results to those of non-immigrants.

More specifically, the aims were to examine the risk of the following:

o stillbirth and infant death among women of immigrant descent, according to
generational status (Study I)

e (S and its subtypes, according to the immigrants’ length of residence
(Study II)

e PTD and its subtypes, according to the immigrants’ length of residence

(Study I1I)

31



I MATERIALS AND METHODS

3.1 Study design

All three studies were population-based registry-studies based on birth data from the
Medical Birth Registry of Norway (MBRN) and immigration and socioeconomic data
from the National Population Register and from Statistics Norway. These studies
investigated the relationships among maternal country of origin and birth, time in

Norway and pregnancy outcomes (Figure 3.1).

Background factors
Maternal age at delivery
Parity

S'Ze_ of labour unit Consanguineous marriage
Residence Maternal education

Maternal complications
Fetal complications
/ Maternal smoking

Length of residence Adverse pregnancy

Generational status outcome

4
Country of origin ‘ \

Year of infant’s birth
Year of arrival
Age at immigration

Unmeasured
confounders

Figure 3.1 Project diagram: main exposures and outcomes.
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3.2 Data sources

3.2.1 The Medical Birth Registry of Norway

All births or pregnancies ending after 12 weeks of gestation are required to be
submitted to the MBRN. The registry was established in 1967 to improve the
surveillance of infant outcomes in response to the thalidomide tragedy.'*® Since then,
the scope of the registry has expanded to provide more details on maternal outcomes.
The registry includes information about live births, stillbirths, early neonatal deaths
and abortions. The information collected includes data on maternal health before and
during pregnancy as well as birth outcomes for mother and infant. A midwife or
physician completes a standardised notification form within one week of delivery
using information from the antenatal card, medical records and personal interview. In
1999, a new form was created and is presently in use. Both forms are presented in the

Appendix.

3.2.2 The National Population Register and Statistics Norway

The National (or Central) Population Register includes information about all

individuals with the right to reside in Norway.'”

The right to establish residence in
Norway is awarded after the completion of an individual application and includes
individuals with the intention and documented means to remain in the country for a
minimum of 6 months. A date of first immigration to Norway is assigned to all
legally migrated individuals. For immigrants from countries outside the EU and the
European Economic Community area, the acquisition of a temporary or permanent
residence permit is typically required for inclusion in the resident register. For

citizens of the EU, registration with the Directorate of Immigration is sufficient for

obtaining residence. Asylum seekers are included when they receive an official
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permission to remain in Norway. Irregular (unauthorised) migrants or foreigners are
not included. The registered year of arrival is the basis for national population
statistics as the best representation of an immigrants’ length of stay in Norway.>"*°
Statistics Norway provided information for this thesis on the legal immigration
status of individuals, country of origin and country of birth. The National Education
Database,*’ managed by Statistics Norway, provided information about the achieved

level of maternal education at the time of registry linkage.

3.2.3 Registry linkages

On October 8, 2010, we received ethnical approval to link the registry information
(approval no. 2010/2231-3). The record linkages were performed in April 2012 and
were enabled by the 11-digit unique personal identification number allocated to all

residents of Norway. We received the final linked data file from Statistics Norway on

May 8, 2012.

3.3 Study populations

The three studies are based on different study populations, which were specifically
selected according to the associations studied. The study objective, inclusion criteria,

subpopulations, study period and outcomes for each study are described in Table 3.1.
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Table 3.1 Overview of the studies included in the thesis. Study objectives, study populations and
main variables in Study I - III.

Study
objective

Study
group

Inclusion
criteria

Sub-
groups

Study
period

Main

outcomes

Main
exposure

Association
measure

Study |
Stillbirth and infant
death

To assess risk of stillbirth
and infant death across
generations of Pakistani
origin

10 615 women of
Pakistani descent
712 430 non-immigrants

Singleton births
222 gestational weeks or
2500 grams

Women of Pakistani
descent:

Bornabroad  n=8814
Born in Norway n=1801

January 1995 -
December 2010

Stillbirth
Infant death

Pakistan origin

- immigrant or
descendant
Norwegian origin

Odds ratio (OR)

Study I
Caesarean section
(CS) and residence

To assess risk of CS by
immigrants’ length of
residence

23 147 immigrants
385 306 non-immigrants

Singleton + multiple births
among primiparous women
=22 gestational weeks

Women born in;

Iraq n=2165
Pakistan n=3086
Philippines n=2457
Poland n=2400
Somalia n=2014
Sri Lanka n=2265
Thailand n=1965
Vietnam n=2695
Yugoslav c. n=2187
Norway n=385 306
January 1990 -
December 2009

CS

- Planned

- Emergency

Length of residence

Risk ratio (RR)
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Study IlI
Preterm delivery (PTD) and
residence

To assess risk of PTD by
immigrants’ length of
residence

40 709 immigrants
868 832 non-immigrants

Singleton births
Live born, or stillborn =28
weeks

Women born in:

Iraq n=5879
Pakistan n=10 096
Philippines n=5069
Somalia n=8094
Sri Lanka n=5235
Vietnam n=6336
Norway n=868 832
January 1990 -
December 2009

PTD

- Spontaneous

- Non-spontaneous

Length of residence

Risk ratio (RR)



Due to the limited number of births to descendants of Pakistani origin prior to 1995,
Study I was limited to 1995 onwards. Studies II and III were limited to 1990 onwards
due to limited numbers of births in some country groups prior to 1990 (see Figure
1.4). In all of the studies, only women with known exposures were included. Study I
included births from gestational week 22 onwards (or, if missing, a birth weight of
>500 g) in accordance with the classification of the International Federation of
Gynecology and Obstetrics.””' The sample in Study II was limited to primiparous
women because previous delivery mode is a strong determinant of subsequent
delivery modes. In Study II1, stillbirths <28 gestational weeks were not included due
to a change in the prognosis for very preterm infants over the study period. However,
we included stillbirths >28 weeks in the nominator and denominator to determine the
true burden of PTD and due to similar pathophysiology of live births and

132

stillbirths. °” In Study III, we further excluded cases with missing information about

gestational length (3.8%) and cases with improbable Z-score values (differing from

the majority standard by >4 standard deviations [SD]) (0.5%).'*

3.4 Outcome identification and verification

Study I: Stillbirth and infant death

Stillbirths included deaths occurring before or during labour and deaths with an
unknown time of death. Infant deaths included live-born infants who died within 365
days after birth. Stillbirths and neonatal deaths during the first week after birth are
reported to the MBRN by obstetric and pediatric units. The National Population
Registry and the Cause of Death Registry, which are routinely linked to the MBRN,
validate all births and postnatal deaths, including those not reported to the birth
registry. These registries also provide information about deaths occurring during the
first year of life. To obtain the correct denominator for offspring at risk, we calculated
the stillbirth rate per 1000 fetuses/infants and the infant mortality per 1000 live-born

. 4
infants.®
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Study II: CS

The registration of CSs with the MBRN changed slightly over the study period.'**
Between 1990 and 1998, information about CS was provided in text from, and
additional information was in the form of procedure codes from the International
Classification of Diseases (ICD), version 8. After 1998, planned CS was defined by a
decision to perform the procedure a minimum of eight hours before the initiation of
surgery.'”> Emergency CS was defined as a procedure that was begun fewer than
eight hours after the decision was made. Of all of the caesarean deliveries in Study II,
5.5% (n=3458) were unspecified procedures. We reclassified unspecified procedures
as planned if the initiation of delivery (birth start) was by CS; otherwise, procedures
were recoded as emergencies. We did not have information about whether the CSs

had been scheduled antenatally.

Study I11: PTD

PTD was identified as delivery at <37 completed gestational weeks. We limited the
sample to singleton births >22 weeks. Stillbirths were included if the gestational
length was >28 weeks. Before December 1998, the MBRN defined gestational length
as the time from the last menstrual period (LMP) to the day of delivery.'*® From 1999
onwards, biometric measurements from routine ultrasonography performed early in
the second trimester were used to determine the gestational length. After 1999, the
LMP was still noted, but it was used only as a secondary source of gestational length
data when ultrasound data were missing (<3% of births during 1999-2010). Non-
spontaneous PTD was defined as PTD with a birth start either by CS before labour
began or by medical induction of labour, in the absence of preterm prelabour rupture

of membranes. All other cases were classified as spontaneous PTD.
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3.5 Exposure assessment

Immigrants, descendants and non-immigrants
Study subjects were classified as immigrants, descendants or non-immigrants based
on information provided by Statistics Norway. The classification is mainly based on

information on the country of birth and the country of descent.”’

Maternal country of birth and descent

Information about the maternal country of birth and country of descent was provided
by Statistics Norway.?' Multiple sources are used to generate these variables, and the
data were nearly complete (<1% missing). The father’s country of birth and descent

are reported if information on the mother was missing.

Length of residence and age at immigration

Length of residence was calculated as the difference between the registered year of
the first immigration to Norway and the year of delivery. Age at immigration was
calculated as the difference between the mother’s first immigration year and her year
of birth; the year of arrival in Norway was considered the year of first legal
immigration. The mathematical relationship among the time variables is illustrated in
Figure 3.2. Women with different lengths of residence gave birth throughout the
study period.
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Figure 3.2 The relationships among the time variables in Study II and III.

3.6 Definitions of covariates

Based on previous knowledge and assumptions, we preselected covariates that were
potentially associated with the outcomes. The covariates were evaluated as potential
confounders or effect modifiers in the relation between exposures and outcomes.'*’

The definitions and uses of covariates in the different studies are presented in Tables

3.2 and 3.3. The information was from the MBRN, except where stated otherwise.
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Table 3.2 Sociodemographic and migration covariates in Studies I-III.

Large-for-gestational age

Infant with Z-score =95 percentile 33

Variable Definition I I 1]
Year of arrival* Immigrants’ year of first immigration + +
Age at migration® Difference between the mother’s first + +
immigration year and mother’s year of birth
Maternal education**  Maternal years of education at linkage + +
Year of birth Year of infant’s delivery + +
Maternal age Maternal age at delivery in years + + +
Parity Number of previous children + + +
Residency Residence at time of birth +
Marital status Marital status at time of birth + +
Level of birth facility The annual number of births + +
Consanguinity Reported consanguineous relation between + +
infant’s mother and father
*From the National Population Register **From the National Educational Database.
Table 3.3 Maternal and fetal health-related covariates in Studies I-III.
Variable Definition I 1]
Gestational length Completed gestational week at birth + +
Gestational length Ascertainment by LMP (1990-1998) or +
ascertainment ultrasound (1999-2010)
Multiple gestation Multiple gestations (two or more)
Pregestational diabetes Diabetes mellitus or the prescription of +
antidiabetic drugs (O 24, excl. O 24.4*%)
Gestational diabetes Gestational diabetes in current pregnancy + +
(0.24.4%)
Preeclampsia/Pregnancy- Hypertension, preeclampsia or eclampsia + +
induced hypertension in current pregnancy
Smoking* Any smoking before/during pregnancy +
Placenta previa 0 44* +
Placenta abruption 0 45* +
Dystocia (CS births) Cephalopelvic disproportion or inadequate +
labour (MBRN definition)
Major birth defect According to MBRN variable definition +
Small-for-gestational age Infant with Z-score <5 percentile 133 +

*Data for smoking available from 1999 onwards. LMP=last menstrual period.* International Classification of
Diseases version 8/10.13
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3.7 Statistical analyses

For all three studies, the means of continuous variables were compared using a t-
test/analysis of variance (ANOVA), and categorical variables were compared using
the Xz test. Trends were assessed with the Mantel-Haenszel test for trend (linear-by-
linear association) and with univariable logistic regression.

To assess effect modification, we performed sensitivity analyses in the form of
stratified or restricted analyses using subpopulations of the samples, such as among

19 We did not attempt to construct predictive models for

particular obstetric groups.
the outcomes, but we fitted multivariable regression models to provide statistical
control of potential imbalances among covariates that might affect the estimators.'*’
The models differed according to the outcome under study and are presented in detail
in each paper. In the adjusted models, we included background factors and potential
confounders based on previous knowledge, assumptions and the results of data
analyses. Confounders were typically retained in the model if they changed the effect
estimate >10%. All of the models were tested for clinically plausible interactions
between the main exposures and covariates, and interaction terms were included in
the models if the Wald coefficient was statistically significant. Fewer than 1% of
cases had missing values; these cases were excluded from the multivariable analyses.

A two-sided p-value less than 0.05 was considered significant. All of the analyses

were performed using SPSS versions 18 and 20 (IBM Corp., Armonk, NY, US).
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3.8 Ethical considerations

This research raises several ethical issues. First, immigrants to Norway are diverse.
The selection of study populations for the different research questions was considered
carefully to prevent averaging out real differences. There were substantial differences
between the immigrant groups. However, we used labels such as “immigrants” versus
“non-immigrant” to explore exposures common to migrants. There were also
important disparities within populations originating from the same nation state or
country. The registry data did not provide details on factors such as the immigrants’
urban/rural origin, SEP in childhood, ethnicity, main language spoken, naturalisation
status, profession, income or employment status. Thus, it is important to consider the
known variations within groups when interpreting the results of this research.
Migrants are often excluded from large research cohorts designed to represent

the inhabitants of a country.141

This decision is often based on practical reasons, such
as migrants’ lack of majority language proficiency, the added costs of translation and
other factors. The results of our research might therefore counteract myths and reduce
stigma. We believe that the benefits of better and updated knowledge, better policy
decisions and potentially improved health outcomes outweigh a potential labelling
effect. However, the communication of the results of studies such as this one should

be nuanced.
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IV SYNOPSIS OF RESULTS

4.1 Study |

Stillbirth and infant death among generations of Pakistani immigrant descent: a

population-based study

We examined the risk of stillbirth and infant death in Norway between 1995 and 2010
births/infants to Pakistani-born women and Norwegian-born women of Pakistani
descent. We linked records from the MBRN to immigration data from Statistics
Norway. Women of Pakistani descent were classified as Pakistani-born (n=8814) or
Norwegian-born (n=1801), and were compared to non-immigrants (n=712 430). The
relative risk (RR) of stillbirth and infant death by country of descent and birth was
estimated using binary logistic regression models, and the results are presented as
odds ratios (ORs) with 95% confidence intervals (CIs).

The risk of stillbirth was highest in the Pakistani-born group (7.4/1000, 95%
CI 5.7-9.4) followed by the Norwegian-born (5.0/1000, 95% CI 1.7-8.3) and non-
immigrant groups (3.5/1000, 95% CI 3.3-3.6). Relative to non-immigrants, the risk
of stillbirth was higher in both the Pakistani-born (OR 2.8, 95% CI 2.2-3.6) and
Norwegian-born (OR 2.2, 95% CI 1.1-4.2) groups, after adjusting for year of birth,
age, parity, and residence. For infant death, absolute risks were highest in the
Pakistani-born group (6.9/1000, 95% CI 5.2-8.8), followed by the Norwegian-born
(5.6/1000, 95% CI 2.7-10.2), and non-immigrant groups (2.9/1000, 95% CI 2.7-3.0).
Relative to non-immigrants, the adjusted ORs for infant death were 2.8 (95% CI 2.1-
3.7) in the Pakistani-born group and 2.4 (95% CI 1.3-4.6), in the Norwegian-born
group.

In summary, the risks of stillbirth and infant death in Norway between 1995
and 2010 were twice as high for the offspring of Pakistani- and Norwegian-born

women of Pakistani descent compared with non-immigrants.

43



Table 4.1 Relative risks of stillbirth and infant death according to maternal

countries of birth and descent, Norway 1995-2010.

Country of descent Unadjusted Adjusted®
Stillbirth
Norway 1.00 1.00
Pakistan 2.01 1.60-2.54 2.69 2.11-3.43
By country of birth
Pakistani-born 2.13 1.66-2.73 2.77 2.15-3.59
Norwegian-bom 1.44 0.75-2.78 2.19 1.153-4.24
Infant death
Norway 1.00 1.00
Pakistan 2.34 1.84-2.97 2.74 2.13-3.53
By country of birth
Pakistani-born 2.42 1.87-3.10 2.80 2.14-3.67
Norwegian-born 1.96 1.05-3.66 2.44 1.30-4.58

“Adjusted for year of birth, mother’s age, parity and residence.
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4.2 Study 11

Caesarean section by immigrants’ length of residence in Norway: a population-

based study

We examined the risks of planned and emergency caesarean section (CS) according
to immigrants’ length of residence in Norway and compared the results to those of
non-immigrants. We used birth and immigration data collected between 1990 and
2009 for first deliveries of 23 147 immigrants from ten countries and 385 306 non-
immigrants. Countries were grouped as having low CS rates (<16%; Iraq, Pakistan,
Poland, Turkey, Yugoslavia and Vietnam) or high CS rates (>22%; the Philippines,
Somalia, Sri Lanka and Thailand). Using multivariable models, we estimated
associations between length of residence and planned/emergency CS as RRs with
95% Cls.

In the immigrant group with low CS rates, only planned CS was independently
associated with a longer length of residence. Compared with recent immigrants (<1
year), the risk of planned CS was 70% greater among immigrants with 2-5 years of
residency (RR 1.70, 95% CI 1.19-2.42), and was doubled among immigrants with >6
years of residency. (RR 2.01, 95% CI 1.28-3.17). When comparing the same group to
non-immigrants, immigrants with <2 years of residency had a lower risk of planned
CS, whereas those with 2-5 years of residency had a greater risk of emergency CS.

In the immigrant group with high CS rates, the risk of planned CS was similar
to that of non-immigrants, whereas the risk of emergency CS was 51-75% higher,
irrespective of length of residency.

In summary, the risk of planned CS increased with increasing length of
residence in immigrants with low CS rates, whereas the risk of emergency CS
remained elevated in immigrants with high CS rates compared with non-immigrants,

independent of length of residence.
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Figure 4.2 The relative risks of (a) planned and (b) emergency caesarean section in immigrant
subgroups according to the length of residence, Norway 1990-2009.

Estimates were adjusted for the year of delivery, maternal age, size of the labour unit, gestational
age, multiple gestation, pregestational diabetes, preeclampsia, placental disorders, SGA and
LGA. The immigrant group with low CS rates included women from Iraq, Pakistan, Poland,
Turkey, Vienam and the former Yugoslavia. The immigrant group with high CS rates included
women from the Philippines, Somalia, Sri Lanka and Thailand.
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4.3 Study 11

Preterm subtypes by immigrants’ length of residence in Norway:

a population-based study

We examined the risk of spontaneous and non-spontaneous PTD among six major
immigrant groups according to length of residence and country of birth, and we
compared the results to the risks in the non-immigrant population.

We used population-based birth and immigration data for 40 709 singleton births to
immigrant women from Iraq, Pakistan, the Philippines, Somalia, Sri Lanka and
Vietnam and 868 832 singleton births to non-immigrant women from 1990-2009.
Associations between length of residence and subtypes of PTD were estimated as
RRs with 95% CIs using multivariable models.

In total, there were 48 191 preterm births. Both the spontaneous and non-
spontaneous PTD rates were higher among immigrants (4.8% and 2.0%, respectively)
compared with non-immigrants (3.6% and 1.6%, respectively). Only non-
spontaneous PTD was associated with a longer length of residence (p trend <0.001).
Recent immigrants (<5 years of residence) and non-immigrants had similar risks of
non-spontaneous PTD, whereas immigrants with lengths of residence of 5-9 years,
10—-14 years and >15 years had adjusted RRs of 1.18 (95% CI 1.03—1.35), 1.43 (95%
CI 1.20-1.71) and 1.66 (95% CI 1.41-1.96), respectively. The association was
reduced after further adjustments for maternal and infant morbidity. Conversely, the
risk of spontaneous PTD among immigrants was not mitigated by length of residence,
but at country level the risk was associated to a shorter duration of full-term
pregnancies.

In summary, the risk of non-spontaneous PTD increased with increasing length
of residence, which was due to the increased registration of maternal/infant

morbidity; however, spontaneous PTD remained elevated regardless of length of
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residence, which was partly due to a shorter duration of term pregnancies in most

minority groups.
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Figure 4.4 Estimated risk ratios of spontaneous and non-spontaneous preterm delivery
(PTD) in non-immigrants (reference line) and immigrants according to length of residence.

Demographic factors included the year of delivery, maternal age, parity and size of the labow
unit. Health factors included gestational and pregestational diabetes, hypertensive and placent
disorders, smoking, small- and large-for-gestational age infants and major birth defects.
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V DISCUSSION

5.1 Main results

This thesis is based on information about births occurring in Norway in the largest

immigrant groups during a 20-year period. We compared the impact of length of

residence on the risk of four adverse pregnancy outcomes in immigrant versus non-

immigrant populations, and according to the maternal country of birth. Our main

findings were as follows:

The risk of stillbirth and infant death in singleton offspring was approximately
twice as high across generations of women of Pakistani descent compared with
non-immigrants. First-cousin marriage and lower educational status were risk
factors for stillbirth and infant death in offspring to women of both Pakistani
and Norwegian descent. Although the risk of early mortality was higher in the
offspring of two generations of Pakistani origin compared with non-

immigrants, our findings translate to a small number of excess deaths.

A longer length of residence was associated with increases in planned, but not
emergency, CS among immigrants. The association depended on the absolute
rate of CS. In the group of women from countries with low CS rates (Iraq,
Pakistan, Poland, Turkey, former Yugoslav countries and Vietnam), the
likelihood of planned CS reached the risk level for non-immigrants after two
years of residence. The risk of emergency CS in this group did not vary across
length of residence. Conversely, in the group of women from countries with
high CS rates (the Philippines, Somalia, Sri Lanka and Thailand), the planned
and emergency CS rates did not vary with the length of residence. The

likelihood of a planned CS was similar to that of non-immigrants, and the
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likelihood of an emergency CS was increased by 51-75%. Our expectation
that the risk of caesarean subtypes among immigrants would converge with

those of non-immigrants was not fulfilled.

e Immigrant’ length of residence was associated with the risk of non-
spontaneous PTD. Adjusting for health-related factors, such as diabetes and
hypertensive disorders, reduced the effect size. Immigrant women were also
more likely than non-immigrants to experience spontaneous PTD; however,
this pattern was not mitigated by the length of residence, and it varied
according to country of birth, primarily due to the shorter full-term gestational
length in most minority groups. Our findings suggest that there was no
convergence between the immigrants’ risks of either subtype of PTD and the

risk levels in the receiving population.

5.2 Methodological considerations

Observational studies are non-experimental by nature. We did not control or have
information about all subject exposures. The associations that we identified could
result from random events or bias in the study methods. However, genuine
associations may exist. To judge whether the identified association truly does or does
not exist, we must assess the validity of the study results, which can be defined as the
degree to which the inferences drawn are warranted, considering the study methods
and the characteristics of the participants.*** This evaluation is performed by
assessing possible sources of error. In principle, two types of error, random and
systematic error, must be considered; both can cause biased effect estimates.

In this section, we first discuss the overall strengths and limitations of the
study methods. Second, we discuss the reliability and the internal and external

validity of the study results.
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5.2.1 Strengths and limitations of the study

The strengths of this study include the population-based design; all the subjects
belonged to defined populations, which minimised selection bias. Furthermore, the
registry design provided us with a relatively large sample size of foreign-born women
compared with many clinical studies of migrants. This factor enabled us to study rare
outcomes such as early mortality and subtypes of CS and PTD. Other relevant
pregnancy cohorts either did not include non-Norwegian-speaking women (such as
The MoBa cohort)'® or include samples that are too small to evaluate outcomes
according to length of residence and country of birth (STORK Groruddalen).'**
Finally, the quality and completeness of the national data on exposures and outcomes
were high.

The present study also had limitations. First, the unique migration history of
each country group caused a differential distribution of births across the duration of
residence. Groups were somewhat artificially pooled together as “immigrants”
(Studies II and IIT). However, the common exposure of interest in these analyses was
the experience of migration. Second, for some analyses, the sample size limited
further sub-analyses and stratification. Third, the registry data did not contain all of
the desired information. We would have wished to consider potential confounders or
effect modifiers such as maternal weight/height/body mass index (BMI), vitamin D
intake, previous maternal morbidity and previous PTD; however, these data were not
available. In addition, the registration of the indication(s) for obstetric interventions
(caesarean sections and induction of labour) was incomplete. This deficiency is
unfortunate because such information would have enabled us to further interpret the
findings and draw more clinically relevant conclusions. Finally, it is important to
distinguish an effect of country of birth from the confounding effect of SEP in
migrant studies. Education was the only available SEP indicator in our data. Because
information about the level of education was incomplete, information about other
indicators (profession and income) would have helped. However, capturing SEP is
more challenging in immigrant populations than in non-immigrants, even when using

multiple indicators.*?
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5.2.2 Random errors and reliability

Random errors, or flaws in the consistency and dependability of measurements, can
reduce the reliability of data, or the degree to which the results can be repeated.'*?
Random errors are due to chance and lead to a loss of precision. With increasing
sample sizes, the precision of an effect estimate (such as the RR or OR) increases.
This phenomenon was observed in Study I; there was a wide 95% CI for the mortality
estimates for the offspring of second-generation women, whereas the corresponding
95% CI for women of Norwegian origin was narrow. However, because we included

all of the subjects in the study population, we were unable to increase our study

sample.

5.2.3 Internal validity: confounding, information bias and selection bias

Systematic errors can bias or reduce the internal validity of the results, which can
cause a systematic deviation in the results.'* Violations of internal validity can be
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categorised as confounding, information bias or selection bias.”™ The implications of

each aspect for our study results are discussed below.

Confounding

An important shortcoming of observational studies is that the results may be
vulnerable to confounding. Confounding is a distortion in the measurement of an
exposure’s effect because the effects of other variables are mistaken for, or combined
with, the actual exposure effect.'*> The examination of pathways that explain
differences in pregnancy outcomes according to length of residence and country of
birth is not straightforward. Due to the nature of our data, we chose to use a
conservative definition of confounders, implying associations to the exposure and the
outcome but not assuming causal inference.””’” We considered the demographic
covariates included in the models, such as maternal age, parity, size of birthing
facility and residence, as background covariates. Conditioning or adjusting for

baseline or background covariates is not thought to introduce bias.'*® Adjustments for
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the year of delivery were important due to the secular changes in the outcome
measures over the study period. Due to the mathematical creation of the length of
residence (Figure 3.2), only two out of three of the desired covariates could be
simultaneously included in the models (100% colinearity). To accommodate this
limitation, we performed stratified and restricted analyses.

We cannot exclude the possibility that the adjusted analyses were biased by
residual confounding, which is confounding that persists even after attempts to adjust

for it.'¥?

The categorisation of continuous variables could cause such residual
confounding;'*’” however, in such cases, we also performed analyses with continuous
variables (including exponential terms), and we obtained the same pattern of results.

Our results could be confounded by unmeasured confounders. We would
especially have wished to include information on maternal BMI, which is associated
to several of the outcomes we studied; however, BMI was not registered by MBRN
during the study period. We also did not have information on previous PTD and
previous maternal morbidity. However, based on the information that was available
to us, we find it unlikely that the demonstrated associations resulted from confounder
bias.

We also examined the influence of intermediate variables, which are variables

on the causal pathway between the exposure and outcome.'*

We hypothesised that a
portion of the effect of the exposures (length of residence and country of birth) would
be primarily acting through intermediate factors. The intermediate factors considered
in each study varied, but they mainly included maternal and fetal complications or
morbidity, consanguinity and education. Education was not included in the final
models due to several reasons. First, information about educational level was missing
for more than one-third of the immigrants. Second, missing information was highest
among recent immigrants due to registration practices. Third, there was a strong
colinearity between educational categories and the country of birth for several
outcomes. Finally, education level was not a predictor of some of the outcomes
among migrants in the univariate analyses.

Adjusting for intermediate factors in regression models produced the

controlled direct effect of the exposure. However, in the presence of unmeasured
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confounding, as in our case, conditioning on an intermediate variable can introduce
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bias. We therefore presented estimates with and without adjustments for

intermediate factors and with careful interpretation.

Information bias
Information bias occurs when a flaw in the registration of an exposure, covariate or
outcome variable results in different levels of quality of information among the

"2 The main exposures, country of birth/descent and length of

compared groups.
residence, were unlikely to be differentially registered. To reduce the impact of
registration errors in gestational length and birth weight data, we excluded cases with
improbable Z-values. However, our application of a majority growth standard (Study
IIT) resulted in a differential likelihood of being classified as SGA and LGA among
ethnic groups with short average gestations. Other covariates from the MBRN were
primarily generated from tick boxes and were less likely to be misclassified compared

' Data from before 1999 were primarily recorded

with information in free text form.
as free text. Data on maternal and fetal morbidity were not specifically registered for
the current research purpose. However, the validation of pregestational diabetes'’
and hypertensive disorders'>' was satisfactory, whereas gestational diabetes is likely
under-registered in the MBRN.'*?

With respect to the misclassification of outcome measures, due to the
validation of the Cause of Death Registry, we have no reason to expect a differential
misclassification of stillbirth or infant death according to immigrant status (Study I).
For Studies II and III the information concerning birth start and delivery mode was
generated from tick-boxes, and differential registration according to immigrant status
or maternal country of birth was unlikely. A validation study of caesarean delivery
using data from an early period showed satisfactory results, and we do not anticipate
that these data would differ from data gathered using the more recent registry form.'
The differential classification of PTD subtypes by migrant status finally did not

influence the association measures. In addition, any misclassification of outcomes

would underestimate rather than overestimate the associations found. It is therefore
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unlikely that information bias significantly distorted the associations observed in this

work.

Selection bias

Our sample included the total population of births that fulfilled the inclusion criteria.
Therefore, there was no selection bias relevant to the internal validity of the study.
Fewer than 1% of cases were excluded from the adjusted analyses due to missing

information in the covariates, which is not likely to impact on the results.

After assessing the different aspects of internal validity, we conclude that bias is not

likely to have had a major impact on the observed associations.

5.2.4 External validity

After assessing the internal validity, we should also determine whether the results are
applicable to populations outside of the study sample, i.e., the external validity.'*
Whether our findings can be generalised to immigrants in other countries remains
unknown, especially for countries with different immigration and integration policies
and without universal access to maternity care. Thus, caution should be exercised

when generalising our findings outside of Northern Europe.
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5.3 Interpretation of the results

Our findings did not fulfill our expectations of the approximation of risks between
immigrants and the majority population. How did the risks differ, and what are the

implications?

Outcomes with persisting differences across migration/time in residence

The risk of early mortality, emergency CS and spontaneous PTD were all elevated in
particular immigrant groups compared with non-immigrants in this study. The
differences in these risks persisted throughout the length of residence. However, we
found large disparities between the country groups.

Our finding of a doubled risk for stillbirth and infant death among the first-
generation Pakistani migrants is comparable to findings from a previous time period.°®
Similar disparities in mortality risk have been found in Denmark, where this
divergent risk did not change after adjustments for SEP.”’ However, these studies did
not separately assess generational status. The similarities in educational level and
choice of spouse that we found across generations indicate a limited acculturation of
second-generation women who have given birth in Norway. A study of primarily UK
born women of South Asian descent found a stillbirth rate (7.5/1000) similar to our
estimate for the first-generation group.®® The pattern of an elevated risk across
generations in infant mortality is also similar to the pattern for infants born to women
of Turkish descent in the Netherlands, among whom consanguineous marriage is
common.'’ However, this pattern differed from that found for infants born to women
of Surinamese descent living in the Netherlands, for whom the risk of infant death
decreased across generations. Our findings differ from US studies, where migration
appears to be selected on qualities that contribute to favourable health outcomes for
offspring, but where those qualities are later lost with exposure to the receiving

country.'® 3 1** Although early mortality risks are higher in women of Pakistani
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origin than among the receiving population, the absolute risks are considerable lower

than among women living in Pakistan.'*

The risk of spontaneous PTD was influenced by the shorter duration of pregnancy in
most minority groups, which can explain the lack of change with length of residence.
Thus, a portion of the high rates of spontaneous PTD was likely caused by the
application of majority standards, leading to the admixture of “normal” pregnancies
in the PTD group."® "7 This finding is in agreement with a Dutch study that found
elevated spontaneous PTD risk among African and South Asian women, compared to
European white women, but the associated adverse outcomes were less severe.'”
Ethnic differences in PTD and birth weight appear to withstand short-term
acculturative effects,'”” which is a likely result of fetal programming in an
environment where the maternal pelvic size is compromised.'® The large variations
in spontaneous PTD rates, highlight the importance of classification by country of
birth, and not broader regions, because the findings for countries within the same

geographical world region (e.g.Vietnam and the Philippines) differed markedly.

Our expectations of a convergence in the likelihood of CS towards that of non-
immigrants with increasing length of residence was fulfilled in immigrant groups
with low CS rates, but not in those with high CS rates. As with early mortality and
spontaneous PTD, the risk of emergency CS did not change according to length of
residence in any group. In one way, this finding is reassuring and signifies that
women in need of an emergency CS have consistent access irrespective of their
degree of acculturation. A recent Canadian study comparing emergency CS to
planned CS or vaginal delivery found no effect of length of residence (cut-off <2
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years). ~ A UK study found a positive effect of length of residence on the risk of

. . . 11
emergency CS in multiparous, but not primiparous, women.' "

However, the high
emergency CS rates among Somali, Thai, Philippine and Sri Lankan women expose
these women to higher risks compared with a planned procedure. These groups also
have elevated CS rates in other contexts.'” Although intrapartum complications

cannot generally be anticipated, it is likely that certain groups, such as Somali
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women, receive inadequate opportunities for planned CS, likely due to both medical

and non-medical factors.''% %2

Outcomes that changed across migration/time in residence

In contrast, among particular minority groups, we found that planned CS and non-
spontaneous PTD increased with length of residence. Planned CS and non-
spontaneous PTD are partly overlapping categories because some planned CSs will
occur before term. However, the pattern of CS risk did not change when we excluded
PTDs. The rapid change in the planned CS risk with increasing length of residence
was independent of maternal and fetal morbidity and background characteristics. One
reason for this finding could be that it represents increased access to CS due to
maternal demand (without medical reasons). This phenomenon could be linked to
patient factors, provider factors or both. Maternal choice has been responsible for an
increasing proportion of CS among nulliparous women.'® The clinical consensus in
Norway is to control or reduce planned CS in the absence of medical indication.
Immigrants could increasingly adopt attitudes about delivery mode that are prevalent
in the majority population; this is likely facilitated through improved language
command and knowledge as well as trust of the health system. The only country
group that did not follow this pattern was Somali women, among whom the
likelihood of having a planned CS decreased with length of residence. Although
women of the Somali diaspora have been shown to prefer vaginal birth,”* ''* '%* this
finding could also reflect the increasing uptake of elective deinfibulation before first
births. Our findings indicate that antenatal identification of high-risk women and
these women’s compliance with undergoing planned procedures were low, but these
rates changed over time in most groups. However, we cannot assume that the
caesarean rate among non-immigrants is optimal and should be normative.

A recent systematic review found few differences between what immigrant
and non-immigrant women want from maternity care; however immigrant women
were less content with the care they received due to suboptimal levels of

. . . .. 165 . .
communication and understanding of care provision. = Immigrants with poor
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majority language skills may be the least likely to voice and communicate their
preferred delivery mode.'> Women from countries with low CS rates included both
immigrants with a labour immigration background (Poland) and refugees (Iraq and
former Yugoslav countries); therefore we do not believe that the reason for migration
is relevant to the above finding. A parallel finding has been reported from the primary
care sector; an increased length of residence in Norway was associated with higher
rates of planned versus emergency care services.'® However, it is unknown how the
use of antenatal care varies across the length of residence in Norway. To understand
the reasons underlying the parallel increases in planned CS rates and time of
residence and to determine whether this finding represents improvement in care, we

would need better information about the indications for the procedure.

The risk of PTD increased across the length of residence in Norway. This trend is
consistent with findings from Canada.'”® Contrary to the findings of a Danish study,
recent immigrants were not at elevated risk of PTD.* The time since migration has
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However,

been found to modify the socioeconomic influences on the PTD rates.
the increase in non-spontaneous PTD with length of residence found here was
primarily driven by increases in maternal and infant complications. To determine
whether the increase in preterm obstetric intervention is necessary and represents
improved access to care, further studies on the indications for the procedures are
needed. The iatrogenic or non-spontaneous preterm rate is more suitable than the
overall PTD rate as an indicator for monitoring adverse infant outcomes among

ethnic minority groups. Alternatively, adjustments for ethnic disparities in full-term

pregnancy duration should be attempted.

Healthy migrants?

The healthy migrant effect was first described among immigrants to the United States
and has since been observed in other, but not all, migrant populations.'> ** Compared
with the host population of Norway, we found that a healthy migrant effect was

present in only a few subgroups, such as recent arrivals. One reason could be that
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there is no scoring system for immigrants to Norway based on the characteristics
desired by the host country, as is common elsewhere. In addition, compared with
most high-income countries, Norway has very low rates of early mortality, preterm
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birth and overall CS rates. Immigrants in Norway report both more somatic and
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mental complaints than non-immigrants.” The overall consumption of health

172 We found that the occurrence of diabetes in

services by immigrants is also higher.
pregnancy was elevated in most immigrant groups, and women from Pakistan, Sri
Lanka and India has been shown to have particularly high susceptibility to

diabetes.'*>

We found that gestational and pregestational diabetes as well as
hypertensive disorders were independently associated with length of residence. This
finding has policy implications for the primary prevention of these conditions due to
the health consequences for both mothers and infants.** High maternal BMI could
have contributed to several of the studied outcomes because obesity is a risk factor
for stillbirth, CS and PTD.* ' '™ Although obesity is prevalent in certain immigrant
groups,” we need to know more about the changes across time in Norway and

particularly among women entering reproductive age.

The importance of classification of migrants

In this thesis, we classified immigrants by their country of birth.*® As a result, we had
limited sample sizes with less power for subanalyses and stratification. However,
when we repeated the analyses using a classification based on larger groupings, such
as geographical regions or World Bank classifications, the important differences were
averaged out, which concealed intraregional variation. Furthermore, we classified
migrants by length of residence as a proxy for exposure to the receiving country
context. However, length of residence, although a good indicator of social inclusion,
might not fully capture changes in health behaviour. Majority language proficiency
might be a better parameter and could be used prospectively as a clinical risk factor.
Finally, we chose not to classify migrants by their reason for migration. Although
refugee status has been associated to poor infant outcomes in meta-analyses,’ the two
largest refugee groups in our sample population were Somali and Iraqi women. The
outcomes in these two groups differed markedly from each other. Therefore, it did
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not make sense to incorporate the reason for migration in our classification, and
findings that were stratified for this variable did not reveal real differences between

the types of immigrant groups.
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VI CONCLUSIONS

Immigration changes the overall population characteristics. This fact has only just

begun to be reflected in health policies and strategies for the health of all individuals

living in Norway.** * Groups migrate from different countries and for a variety of

reasons, and this dynamic is constantly changing. However, bearing these issues in

mind, it is possible to draw the following conclusions from our findings:

Immigrant populations in Norway have on average worse reproductive health
outcomes than the non-immigrant population. Some of these differences
persist regardless of length of residence and generational change, indicating
that specific action is required to promote equitable health outcomes.
However, the differences between immigrant subgroups are larger than those
between immigrants and non-immigrants; therefore broad classifications are
likely to obscure, rather than clarify, associations.

Acculturation impacts, albeit not uniformly, adverse outcomes. The impact of
length of residence and country of birth differed according to the outcome
being studied.

Indicators that capture different aspects of integration should be available as
routine health information, including indicators that measure different aspects

of SEP and language/communication skills.

Stillbirth and infant death:

Clinical efforts to reduce early mortality among the offspring of women of
Pakistani origin should focus on preconception counselling, early diagnosis
and optimal management of fetal disorders among both Pakistani-born and

Norwegian-born women.
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CS:

Although the current policy to reduce the planned CS rate is appropriate for
non-immigrants, the policy focus for some immigrant groups (Somali,
Philippine and Sri Lankan women) should be to reduce the proportion of

emergency CSs.

PTD:

Spontaneous PTD has limited value as an indicator of adverse pregnancy
outcomes in minority groups due to the physiological variation in pregnancy
duration among groups. The underlying reasons for preterm medical
intervention, rather than reductions in the overall PTD rates, should be

addressed.
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VII FUTURE STUDIES

Several suggestions for future research have emerged from our studies. These

suggestions are summarised below in the form of research questions:

General

What is the impact of time in Norway on maternal pre-pregnancy BMI?

Does a lack of majority language proficiency predict adverse pregnancy

outcomes?

What is the impact of registering migrants’ language skills on the rate of

interpreter use?

Stillbirth and infant death:

CS:

PTD

What are the effects of the maternal country of birth and origin on the

termination rate in pregnancies with a diagnosis of fetal pathology?

What is the impact of language skills on the likelihood of planned CS?

Does the association between maternal country of birth and CS vary according
to language proficiency?

What is the impact of immigrants’ length of residence on the initiation of

antenatal care?

Can the date of birth be better predicted using first or second trimester
biometry in minority ethnic groups?

Are there ethnic differences in the indications for preterm obstetric
intervention?

What is the optimal gestational length according to maternal ethnicity?
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VIII CLINICAL AND PUBLIC HEALTH IMPLICATIONS

e Obstetric and pediatric care providers should consider the sustained, elevated
risks of adverse infant outcomes in offspring born to generations of Pakistani

origin.

¢ Information about country of birth/origin should be made available through
routine data collection. However, this information would be useful for clinical
assessment, such as assessments of fetal growth, diagnosis of SGA and LGA

and emergency CS risk, only if the associated risks were known.

e The routine registration of majority language skills at the first antenatal
contact could identify groups at high risk of suboptimal care. Recent
immigrant could be specifically targeted for primary prevention and improved

healthy literacy.

e In groups at high risk of emergency CS, the threshold for planned CS should
be carefully evaluated after individual assessment and counselling by
culturally competent health professionals. A regular audit of caesarean
deliveries at the institutional level would be helpful to identify obstacles to

optimal care and to inform clinical decision making.

e The overall preterm rate is difficult to interpret in an ethnically mixed
population; subtypes of PTD should be distinguished. Ethnic minority groups
with durations of pregnancy that differ from the majority standard should be
treated with different standards concerning viability in early gestation,

therapeutic cut-offs, and the management of post-term pregnancy.
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Melding om avsluttet svangerskap etter 12. uke - Fadsel, dodfodsel, spontanabort

Se utfyllingsinstruks for blanketten pa baksiden

W"ﬂ Sosial- og helsedirektoratet

I— Mors fulle navn og adresse
Institusjonsnr: — Fadsel utenfor institusjon:
- Institusjonsnavn
g D Hjemme, planlagt
g D Hjemme, ikke planlagt
%_‘ Mors D Gift D Ugift/enslig D Annet D Under transport Pikenavn (etternavn):
o ..
= sivilstatus [Jsamboer  [] skiltseparertenke [ Annet sted
g Slektskap mellom [ nei Hvis ja, Mors
1| barnets foreldre? ™ j3 hvorledes: bokommune
<C T
Fars Fars fulle navn Mors
fodselsdato fodselsnr:
Siste menstr. D Sy Mors tidligere Levende- Dadfadte (24. Spontanabort/Ded- Spontanaborter
1. bledn.dag D Usikker svangerskapffodte gy qjte uke og over) fodte (12.-23. uke) (under 12. uke)

e o
D Ja termin:

Ultralyd utfort?

CInei

D Ja, angi type:

Annen prenatal
diagnostikk?

Patologiske funn ved D N
prenatal diagnostikk? D Ja, hvis bekreftet — spesifiser

-

Spesielle forhold [ astma

-

D Kronisk nyresykdom D Epilepsi

Regelmessig kosttilskudd:

Spesifikasjon av forhold for eller under svangerskapet:

[

1]

2

w | for svangerskapet: D Allergi D Kronisk hypertensjon D Diabetes type 1 D Nei For sv.sk. | sv.sk.

<]

= D Intet spesielt D Tidligere sectio D Reumatoid artritt D Diabetes type 2 Multivitaminer D D

=

% D Res. urinveisinfeksjon D Hjertesykom D Annet, spesifiser i «B» Folat/Folsyre D D

s Spesielle D Blodning < 13 uke D Hypertensjon alene D Eklampsi D Annet, spesifiser i «B»

& forholdunder [ ]Biocning 13-28uke  [_] Preckiampsi et [JHo<9.0 g

% svangerskapet: D Bledning > 28 uke D Preeklampsi alvorlig D Hb > 13.5 g/dl Legemidler i svangerskapet:

g D Intet spesielt D Glukosuri D Preeklampsi for 34. uke D Trombose, beh. D Nei

nI: D Svangerskapsdiabetes D HELLP syndrom D Infeksjon, spes. i «B» D Ja - spesifiser i «B»
E;Zttiert‘tgr?oiﬂs(:mt Roykte mor ved Onei [ pagig Mors [ samtyker ikke for yrkesoppl. [Mors yrke

ykke ” . yrke

~ se rettledning pa baksiden sv.sk. begynnelse? D Avogtil  Antsig. dagl.: D Ikke yrkesaktiv
D Skriftlig orientering gitt tilmor  _ yed sv.sk. D Nei D Daglig D Yrkesaktiv heltid Bransje:
D Samtykker ikke for roykeoppl.  @vslutning? D Avogtii  Antsig.dagl.: D Yrkesaktiv deltid

Leie/presentasjon: |:| Sete

D Normal D Tverrleie

bakhode [ Awikende hodefadse!

Fodselstart:

D Spontan
D Indusert

metode:

-

Ev. induksjons- [ Prostaglandin
D Oxytocin
I:I Amniotomi

Indikasjon for

induksjon

inngrep og/eller

D Komplikasjoner som beskrevet nedenfor
D Fostermisdannelser

D Overtid

D Sectio

D Annet, spesifiser i «C»

D Annet, spesifiser i «C»

D Annet, spesifiser i «C»

Inngrepftiltak

D Utskj. tang, hodeleie Fremhj. ved setefodsel:

Sectio:

Spesifikasjon av forhold ved fadselen/andre komplikasjoner

D Ingen D Annen tang, hodeleie D Vanlig fremhjelp Var sectio planlagt fer fodsel? D Nei D Ja
D Vakuumekstraktor D Uttrekning D Utfert som elektiv sectio
5 D Episitomi D Tang pd etterk. hode D Utfert som akutt sectio
§ Komplikasjoner D Vannavg. 12-24 timer D Placenta previa D Bladn.> 1500 ml, transf. D Truende intrauterin asfyksi
"g D Ingen D Vannavg. > 24 timer D Abruptio placentae D Bladning 500-1500 ml D Risvekkelse, stimulert
? D Mekaniske misforhold D Perinealruptur (grad 1-2) D Eklampsi under fadsel D Langsom fremgang
© D Vanskelig skulderforlasning D Sphincterruptur (gr. 3-4) D Navlesnorfremfall D Uterus atoni D Annet:
Anestesi/analgesi: D Lystgass D Epidural D Pudendal D Paracervical blokk
D Ingen D Petidin D Spinal D Infiltrasjon D Narkose D Annet:
Placenta: D Koagler Navlesnor D Omslyng rundt hals | Fostervann Komplikasjoner hos mor etter fadsel
D Normal D Utskrapning D Normal D Annet omslyng D Normal D Misfarget D Intet spesielt D Mor overflyttet
D Hinnerester D Manuell uthenting D Velamentost feste D Ekte knute D Polyhydramnion D Stinkende, infisert D Feber > 38.5° D Mor intensivbeh.
D Ufullstendig Placenta- D Marginalt feste Navlesnor- D Oligohydramnion D Blodtilblandet D Trombose D Sepsis
D Infarkter vekt D Karanomalier lengde: D Eklampsi post partum D Annet, spesifiser
Fodselsdato Klokken Pluralitet For flerfodsel: Kjenn I:I Gutt BRI Total Apgar score:
D Enkeltfodsel Ry I:I Pike vekt: lengde: 1 min
D Flerfodsel Nr. totalt Ved tvil spesifiser i «D» Hode- Eventush
For dedfadte: I:I Usikkert kjgnn omkrets: sete-issemal: 5min
Barnet var: For dodfodte: D Dad for fodsel For dadfadte, oppgi ogsa Levendefadt, ded innen 24 timer Dod senere (dato): Klokken
D Levendefadt D Dadfadt/sp.abort D Ded under fodselen D Dad for innkomst Livet
- Oppyi dodsarsak i «D~ [ ukient dedstidspunkt  [_] Ded etter innkomst varte:  Timer Min.
Q
£ | Overfl. barneavd. Overfl. il Indikasjon for D Respirasjonsproblem D Medfodte misd. D Annet, spesifiser
E [COnei [Jua  Dato: overflytting:  [™] prematur [ perinatale infeksjoner
é Neonatale diagn.: D Hypoglyk. (< 2 mmol/l) D Transit. tachypnoe D Cerebral irritasjon D Konjunktivitt beh. D Fract. claviculae Behandlingskoder: Icterus behandlet:
(Fylles ut av D Medf. anemi (Hb < 13.5 g/dl) D Resp. distress syndr. D Cerebral depresjon D Navle./hudinf. beh. D Annen fraktur D Systemisk antibiotika D Lysbehandlet
RS pedaiy D Hofteleddsdyspl. beh. m/pute D Aspirasjonssyndrom D Abstinens D Perinat. inf. bakterielle D Facialisparese D Respiratorbeh. D Utskifting
D Intet spesielt D Intrakraniell blodning D Neonatale kramper D Perinat. inf. andre D Plexusskade D CPAP beh. Arsak: |
Tegn il Spesifikasjon av skader, neonatale diagnoser og medfedte misdannelser — utfylles av lege D ABO uforlik.
medfodte |:| RH immunisering
misdannelser: I:I Fysiologisk
D Nei D Ja D Annen érsak
I_ D Kryss av hvis skjema Jordmor v/fadsel: Utskrivningsdato
er oppfolgingsskjema Mor:
Jordmor v/utskrivning:
/ Lege
Protokollnr.: Lege: barsel/barneavd: Barn:



0T0Z/€0/22 V-Ued-NYgN HasuoIny

aneubis

L00¢-8/€¢ -0ked

uasLoINy
(subip TT) ozv 6TV
80V L0V ‘Ou Q| reuonen
s.JayloN awreu [|n} s.Jayre4 yuiq Jo arep s,Jayred
T2V SOA [ . u"v
zev . . olv polejal sjualed aly
Aufedidiunw s,J8y10N gy ¢Moy ‘'sakyl  OoN'] m
oV MOpIM/paresedas/padionlq 4, uelgeyo)d 5
(sweuins) sweu usprep 218UMaSIZ g3y . T ey snyeis enrew (S
| SIBUIO [ 9|BuiIs/palrewun pale S, Jay10 m
uoneuodsuen Buung GOV STV eTv 1TV o
_ S
pauue|d J0U ‘BWOY IV gy
s pauue|d ‘swoy 1y @Z_ 20V Tov
SSaippe pue aweu [|n} S, JaYI0N uolnNINsSuUl apIsino yuig 7 auweu uonniisu| :ou uonnnsu|

SADVIYIVISIN ‘SHLHIFGTTILS ‘'SHLdIg
SHIIAM T 4314V AODNVNO3IHd d3131dINOD NO 1Ld0d3d




0T02/€0/22 d-Ved-NYGIN HasloIny

o :Ajrep -sbio ojul
awn ued pakoldw3 og JO 'ON SBWIBWOS geg Aoueubaud Jo Buows 0) Juasu02 Jou s80(Q lecq
199 awn|ny pakojdw3 ygg Ared ggq ON geg Jo pus ayl e - layjow 0} UsAIB ojur usnUA @mm__
:'019 aul| paA|dwa 10N ¢gq
‘ape.] ‘ssauisng sag -Airep 'sbio ‘9sIanal
JO'ON  SAWNaWoS gag ¢Aoueubaid jo peys je | U0 SUOLONASULSSS — 1USSUOD
:uolrednaoo ojut JuawiAo|dws uoyednado e S.Jaylow uo pauonipuo)d
sJoyiopy | OF USSUOD JOU S80Qzeg  SJBUION Ajreq geg ON icg aows Jayiow piq uoirednoasQ pue Bupjows
«g. Ul A1oads 1syio m\m__ u“v
g ul 9. ul AJjioads ‘suonoayul @m_ SWOIPUAS d113AH g SOISQRIP [eUONRISED jeg m.
Ajoads — ww>o@m pareas; ‘sisoquiody QL syMpe>eisdwelossld 1, BLUNS02A|9 9gq BUON Wmm_n%
ON | | P/ G'€T < qH mL a1aAnes eisdwelosaid gyg )M 82 <bBuipsslg gsq Gu
606 >0H 5, | 1yb1| eisdwe|daaid ger M 8z-£T Buipaa|g 2 )
foueuBad IP/0 0'6 >qH vvmﬂ yoi el | deeg AM 8Z-ET DUIPa3|g 4eq Koueubeid Butinp 0
BulINp UOITEIIPIIN eisdwe|dg g q Ajuo uoisusuadAH geg M €T >Buipas|g ggq SUONIPUOD _m_owaw w
0
<
9seasIp UeaH [ ORI w
1000 Areuln o
= — shuyye !
€9 oeg pioe aij04 B
. ut Ayoeds 1oUI0 B pIoTewnayy gszg BuLINday ozg m
999 629 gzg SulwenA pNA | «8. ULAH 674 — 5
— y > uoisuauadAy uealesard 9UONgT1g m
q mc al uBaid Z 9dA1 se1eqeld ezg JUOIYD F2g SNoInsId 1g v
uung alojog =
Aoueubaid Bunnp T adA1 selaqgeld gzg ABI9||V &7 )
ON o9 aseasIp 814 ) 0
10 810JaQg SuonIpuod B B - :Koueubaid ai0jeq 2
10 uoireoyads -uswaddns Asejaip seinbay Asdaid3 szg [BUSIDIUOIYD 129 BWUISY /149 SUOIIPUOD [e12ads P
Ayoads — pawuod Ji 'saA [ ¢sansoubelp erg  Aoads 'sep [ ¢sansoubelp SOA [
on P8 rereuaud e sbuipuy 119 [eyeuaid o018 arep anp g0og  ¢Pawuiopiad
N 1] [eaiBojoyred ON L] 18Y10 punos-ei|n ON 1] punosein|n
L04
904 so9 ureusoun [
(1M 2T J9pun) (M g£2-21) (210w Led zo8 Tog
sabelredsiy uioqns / sabeleasiy 10 SyM $2) uioqns SyuIq aAIT UreUa9 | Buipaa|q jo AepisT
syuig/saloueubaid snoinaid s, J1ayloN ‘pousad [ennsuaw ise




0T02/€0/22 D-Hed-N4gdN Hasuony

280 —
sisdas ] pallajsuel) JIBYION ogo sisoquiodyl g,5 -
9UON g;5
Apoads JBIO gy ONEO SNSUSIUI IBUION gy, wnuedisod eisdwelol g, D §'8E< 1aned JoUI0UW - SUONEDIIdW09 AIOAIOP-IBLY
s uoNoseJUIg)
580 SOI[EWIOUE |9SSOA 95|  :ejuadeld 10 yBIap

paurelspooig ¢, %

pajoajul

uoluwelpAyobiio 5| :PI0D [edljiquin jo yibua Juswyoene feayduad =

al18|dwoau| JsH

qUIg INoge =3

oUN BUINU3D) — uonoeIIXa [enuep .. anpisal
SNOJOPOE . uoluwrelpAyAjod 1,5 10U BUINUBD 5oy JUBLIYIENE SNOJUSIBIOA 5oy 19D [PUCIGUAN i
- Bui)od Jo wioy JIBUIO g4 abenaind jg3
PaIN0j09sIq ¢ [EW.ION 4,5 - [BWION g90 [eW.ION dgh
e 393U puno. pajiod [ S10|9 P0OO|9 65p
pInj} onoluwy 190 plod [ealjiqun BlUDIR|d
sonayisaeUE [BISUSD 155 uoen|yul jox reulds pgo suIpIuIdd gyy BUON 9v0
Ul gy 12010 [edIABdRIRd gog fepuapnd tso [eanpid3 [  9PIXO SNONIN LD oisaBeue / SonayISTRUY
5 Aanijap
Aanijap (v-¢ 93169p) lap|noys paredl|dwo:¢5
Bulnp eisdweoggy? amdni ssuyds jgo
pareinwins - Hnp el 1930v0 ( 6op) UOIONASCO [BOIURYIBINZED
: -1 9a1ba
SuOoBIIU0D PAINPBYEYD |W 00ST-00S ¢t P SINoy pz<
-48Ul0 985 eIXAyd aimdnu [eauled ggq
IXAydse sulisneJul abeyllowaeHegen aueIqWaW Jo aimdnyrss
Auoye suuaIn & - Buluarealyl zy5 Jsuel ‘W 00ST< aejuaoe|d ondniqy ggo SINOY $2-21 QUON 625
ssalboid MOIS 45 pJ02 jo sdejoid 1y abeyliowseH gey einaid BlUddeld pgy  asueiqWAW JO aINdNYges suoneondwon
uonoas Aousbiaws pawiopsd [ ] i £ q
¥82 g¢0 peay uo sdaslod [ WO0ISI9325
0 UONJ3S 9AI03I8 pawouad [ |
e 10Y0RIIXS WNNJBA LY
suolesldwo? S9A [1,250N [ ] uondenxy [dn QUON, 75

1aylo / A1aniep
Bulinp suonipuod
JO uoneolyoads

. | 2lreydao ‘sdadioy U045
SAIanap 01 Joud pauue|d uonoas ayl Sepn 9Inpaso.d [ensn gzo

U0I}99s ueasesae) | :AIaAIBP Yo9alg e 90ueISISSyY _ dlreydsd 'sdeaio) MoTgr

uoljusAlalu|

O Ul Aj1oads ‘18aY0gTs | . Ul Aj10ads 's1sylo [ 7 _

800 _
WIaNSOdsTs Awojoluwy NES_ uessesse) | | | «D. Ul f41oads 13410 00

£02 ewioudge ‘oleyda) ;-

S10949p YMIgyTo UID0IAXO H[8_ poonpuj ]| ! ae DIEYASD 405

900 .

MOJ3q Paguosap se ‘suoledlidwodsTs upuelBelsold go3  Snosuejuods [ OSIONSUBLL g0
uo1}dNpPUI J0/PUB UOIJUBAIBIUL 10} UOITRDIPU] poyiaw uonaNpu| 7 Jnoge| jo uondaou 4o99.d 209

Jlleydad
[eW.IONT0D

uoljelussald




0T0¢/€0/2e

a-ved-N4gW uasHoIny

1.a  PIYD

0.d :J8Y10

:21ep pableyosiqg

‘piem ouyeipad / prem Alularen

:ueloi1sAyd

690 /89d
:0U pPI0d9y

294 Q

:ueloisAyd Aqg pa1a|dw oo aqg 01 — S199J8p yuliq pue s
asoubelp [ereuoau ‘salnlul Jo uoneolyoads

SOA Dm@mz 0

:S10949p yiiq jo subis

asned I1aYl0yoq
[e21B0j0ISAUd gog
uoneziuNWW! HY 7oq

3|qredwodul 09V 1eq

:asned ‘snialo|

uoisnjsuel] gog
wawirean Wb esa

‘pareal) ‘'sniajo|

juswieall dvdO geg
juswiean Alorelidsay jeg
sonolgnue oewslsAs gsq

:S9PO0IJ Juswieal |

Jay10 ‘suondsjul [ereuladisg
[eua1oeq ‘suonodsjul [ereulladosq
pareal) UoI3jUI [eWIBP/IDACNgyq

pajeal} SHAOUN[UOD gyg

S1l} [ereuoaN j3q
20UBUNSAY gy q
uoissaidap [edgalad ¢rq

UoIeLLI [€10219D pa

abeyuiowsay [elueidenU| sy
awo.IpuAs uoneldsy zyq
BWOIPUAS ssansip "dsay tya

eaudAyoe) ‘usuell grq

mol(id yum

pareal eise|dsAp uiol diH ggq
(Ip/6 G'€T>qH) elwaeue'buo) ggq
()loww z>) *09A160dAH ;eq

Ainfur snxald ceq
sisared [eloed y5g
aimoel} 1IsYl0 gqq

9B[NJIN.D "10BIS Fag

Ajoads J8Yl0ceq
suondajul [ereuliad yeq

S198J9p Ylideea
alnrew-aldzeq

swajqo.id Aloreadsayisg

.Jajsuel] 10 uolredipuj

ogea
:(1un jo

awreu) 0] pallajsuel]

W)

|
BUON ggg W.

o

(ueronreipad / uerdisAyd (S
Ag palsjdwoo aq o]) |=
:sasoubelp [ereuospy w
6ca -9led w
o

SOA [z2a®N []

-Jiun jejeuosau 0] paliajsueld |

¥2a "sulpn €2d :sinoH
9za:awi] T feALLe Ja)e pead sz umouXUN yleap Jo awll gza «d, Ul yreap Jo asned Ajoads
sza:aleq ST [eALLIe 310§9q pead tzq Inoge| buunp paid eta abenueosiw/uloq(NS;tg UI0g dAIT g1q
:191e| paiq 2 Ulylim paip ‘yiiiq aAl] | :0S|e alou ‘uloq||s 404 Inoge| alo}aq paldgtq -u404g||13s 104 -SeM P[IYd ayL
GTd :UlW § mSHEmcw_ 1Td 705 HIFHEOHN gog oAl 103 90a -I€101 4O
XSLAA-SY00INg  :90USIBJWNDIID PeSH «d. Ut Aj1oads ‘urepsoun | soq “ON yuIg a1dnINIA 55q 20 o
g T z1a 0ta dleWadgpg  SI€W,0a g Aianijap 81buIS goq T0a
:9109s rebdy :y1bug) e101 aybiam s,pliyd XaS a|dinw 104 Aleinid :yuig jo areq




STATENS HELSETILSYN
Postboks 8128 Dep.
0032 OSLO

Sendes 9. dag etter fadselen til
fylkeslegen (stadsfysikus) i det

Medisinsk registrering av fodsel Rikot dor moren or bosat
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