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for within-mother clustering). Adjustment variables included year of birth, maternal age, parity, multiple pregnancies, chronic
hypertension and level of education. Main outcome measures Placental abruption Results The incidence of placental abruption
decreased during the study period for both immigrants (from 0.68% to 0.44%) and non-immigrants (from 0.80% to 0.34%).
Immigrant women from the sub-Saharan African region had an adjusted odds ratio of 1.35 (95% CI: 1.15-1.58) compared to
non-immigrants for placental abruption, whereas immigrant women from Ethiopia had an adjusted odds ratio of 2.39 (95% CI
1.67-3.41). We found a small variation in placental abruption incidence by other countries or regions of birth, length of residence
and reason for immigration. Conclusion Immigrant women from sub-Saharan Africa, especially Ethiopia, have increased odds
for placental abruption when giving birth in Norway. Reason for immigration and length of residence had little impact on the
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Abstract
Objective

To estimate the incidence of placental abruption in immigrant women compared with non-immigrants by
maternal country and region of birth, reason for immigration and length of residence.

Design

Nationwide population-based study.

Setting

Data from the Medical Birth Registry of Norway and Statistics Norway (1990-2016).
Sample

The study sample included 1,558,174 pregnancies, in which immigrant women accounted for 245,887 preg-
nancies and 1,312,287 pregnancies were to non-immigrants.

Methods

Crude and adjusted odds ratios with 95% confidence intervals (CI) for placental abruption in immigrant
women compared to non-immigrants were estimated by logistic regression with robust standard error esti-
mations (accounting for within-mother clustering). Adjustment variables included year of birth, maternal
age, parity, multiple pregnancies, chronic hypertension and level of education.

Main outcome measures
Placental abruption
Results

The incidence of placental abruption decreased during the study period for both immigrants (from 0.68% to
0.44%) and non-immigrants (from 0.80% to 0.34%). Immigrant women from the sub-Saharan African region
had an adjusted odds ratio of 1.35 (95% CI: 1.15-1.58) compared to non-immigrants for placental abruption,
whereas immigrant women from Ethiopia had an adjusted odds ratio of 2.39 (95% CI 1.67-3.41). We found
a small variation in placental abruption incidence by other countries or regions of birth, length of residence
and reason for immigration.

Conclusion

Immigrant women from sub-Saharan Africa, especially Ethiopia, have increased odds for placental abruption
when giving birth in Norway. Reason for immigration and length of residence had little impact on the
incidence of placental abruption.

Funding

Faculty of Health and Sciences (Western Norway University of Applied Sciences) was the main funder.
Additional data costs were funded by the Norwegian SIDS and Stillbirth Society.
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Tweetable abstract

Incidence of placental abruption in immigrant women by maternal country of birth, reason for immigration
and length of residence

Introduction

Placental abruption is a rare but serious complication affecting 3 to 10 per 1000 pregnancies worldwide (1,
2). Tt is a clinical diagnosis defined as partial or complete detachment of the placenta before delivery (2). The
complication is associated with maternal and perinatal morbidity and mortality and accounts for around
10% of all perinatal deaths in developed countries (2). The most common risk factors include hypertension
(3), pre-eclampsia (4), smoking (5) and the extremes of maternal age (1, 2). A genetic predisposition also
seems to be implicated; women experiencing abruption in one pregnancy have an 11-fold increased risk of
having an abruption in a subsequent pregnancy (5, 6). Abruption also occurs however, in the absence of
these factors. Knowledge about additional contributing factors is important to better explain the variation
of this complication in the population.

In Europe, immigrant women represent a significant proportion of all childbearing women (7) and in Norway,
29% of all births in 2019 were to immigrant women (8). Immigrants comprise a heterogeneous group, with
diverse backgrounds and immigration reasons and they differ in relation to the known risk factors for placental
abruption, including hypertension and smoking (9). Refugees are considered a vulnerable group for adverse
pregnancy outcomes (10), while women immigrating for work or educational reasons may have equivalent
or even better outcomes than the receiving population (11). Some immigrants also appear to have better
health upon arrival than the host population though this may worsen over time (9).

Few studies have compared the occurrence of placental abruption between immigrant and non-immigrant
women. Among those who have, an increased risk has been found for black women compared to white women
(2, 12), and the risk of abruption for immigrants as a group seems to increase with length of residence
in the receiving country (13). However, the analyses in these studies have not been performed according
to specific maternal country or region of birth nor by reason for immigration, so potential variations in
placental abruption may be masked in grouping all immigrant women together. The aims of this study were
to estimate the incidence of placental abruption in immigrant women in Norway compared to non-immigrants
by maternal country and region of birth, reason for immigration and length of residence.

Methods
Data sources

We used data from the Medical Birth Registry of Norway (MBRN) and Statistics Norway during 1990-2016.
In brief, the MBRN comprises mandatory, standardized notification of all live- and stillbirths in Norway from
16 weeks of gestation (12 weeks of gestation from 2001). It contains information on maternal health before
and during pregnancy, as well as information on maternal and infant health during labour and birth (14).
Statistics Norway collects, processes and disseminates official statistics in Norway (15). The data collection
includes sociodemographic and migration related factors about all individuals who are or have been resident
in Norway since 1990 (16). Data from the MBRN and Statistics Norway were linked using the national
identity number assigned to all residents in Norway.

Study sample

The total source population from the MBRN between 1990 and 2016 contained data from 1,593,281 preg-
nancies (Fig. 1). Of these, we analysed 1,558,174 pregnancies, of which 16% (n = 245,887) were to immigrant
women (foreign-born women with two foreign-born parents) and 84% (n = 1,312,287) were to non-immigrants
(Norwegian-born women with at least one Norwegian-born parent). We excluded pregnancies due to missing
data on maternal country of birth (518 pregnancies), pregnancies to foreign-born women with a Norwegian-
born parent(s) (25,661 pregnancies) and pregnancies to Norwegian-born women with two foreign-born parents
(8,928 pregnancies).



Placental abruption

Placental abruption is a clinical diagnosis, identified by uterine tenderness, antepartum haemorrhage and/or
foetal distresses (1, 2). The diagnosis in this study was based on coding according to the International
Statistical Classification of Disease and Related Health Problems, 8" revision (1990-98) and 10" revision
(1999 onwards) from the MBRN and included both partial and complete detachment of the placenta before
delivery. The diagnosis was recorded by a check box or in open text on the standardized MBRN-notification
form.

Migration related factors

The Global Burden of Diseases (GBD) study represents a major international effort that quantifies levels
and trends in health to allow for comparison of the magnitude of different risk factors and health outcomes
in the world (17). We analysed data by maternal region of birth using the seven super regions defined by
the GBD: (i) Central Europe, Eastern Europe and Central Asia; (ii) High-income; (iii) Latin America and
Caribbean; (iv) North Africa and Middle East; (v) South Asia; (vi) Southeast Asia, East Asia and Oceania;
(vii) Sub-Saharan Africa.

Separate analyses by maternal country of birth were also performed for all countries with more than 6000
registered pregnancies (14 countries) or more than 15 registered placental abruptions (an additional 11
countries) during the study period. Immigrant women from countries with fewer abruptions or pregnancies
were grouped and coded as other countries . Reason for immigration included: education, family reuni-
on/establishment, refugee, work, unspecified/other (8). Women from the Nordic countries (Denmark, Swe-
den, Finland and Iceland) are permitted to move freely across the Nordic countries and were included as a
separate category (Nordic immigrants ). Maternal length of residence was categorized as <1 year, 1-4 years,
[?] 5 years and was calculated as the difference between the year of birth and the year of official residence
permit.

Other variables

Detailed background information was extracted from the MBRN and included marital status (mar-
ried/cohabiting, not married/cohabiting), maternal age at birth (years), parity (0, 1, 2, 3, [?]4), multiple
pregnancies (yes/no), chronic hypertension (yes/no), and maternal smoking (1% trimester: yes, no, not
reported; available from 1999 onwards). From Statistics Norway, we extracted data on maternal level of
education (no education, primary school, secondary school, university/college). All variables were selected
due to their possible association with either the exposure or the outcome and were treated as potential
covariates in the regression models.

Statistical analyses

To investigate possible associations of maternal country and region of birth, reason for immigration and
length of residence with placental abruption, we estimated odds ratios (ORs) with 95% confidence intervals
(CIs) using binary logistics regression analysis. Maternal country of birth, maternal region of birth, reason
for immigration and length of residence were included in the regression models as categorical variables using
non-immigrant women as the reference group.

Adjustments were made for year of birth, maternal age, parity, multiple pregnancies, chronic hypertension
and level of education. Year of birth and maternal age at the birth were included as polynomial quadratic
terms in the regression. To account for dependency among pregnancies to the same woman, we used robust
standard errors that allowed for within-mother clustering (18).

Missing values were imputed with the mi suite of commands in Stata, using the multivariate normal model
with five imputations (19). The imputations were performed for each exposure-outcome association and
included the same variables as in the analytic regression models. To obtain ORs with 95% CI across the five
imputed datasets, we used Rubin’s combination rules, adjusted for the variability between imputation sets.



To investigate the possible impact of smoking on study results, we performed analyses for the sub-period
1999-2016 for which smoking data were available. Adjustment for smoking had little impact on the reported
results (data not shown). Similarly, adjustments for consanguinity between mother and father or Norwegian
health region for the birth did not change the results and were therefore not included in the models.

All analyses were performed using Stata IC version 16 (Stata Statistical Software, College Station, TX,
USA).

Results

The characteristics of the study samples are outlined in Table S1. Among the immigrants, women from
Central Europe, Eastern Europe and Central Asia, comprised the largest group (n = 56,466), while those
from Latin America and Caribbean (n = 6,451) represented the smallest group. Mean maternal age across
groups ranged from 28.5 to 31.2 years.

Immigrant women born in sub-Saharan Africa had higher parity and, lower education levels, but were less
likely to be smokers. In contrast, women from high income countries had the highest level of education.
Non-immigrant women were more likely to be smokers during pregnancy, compared to all other groups.

The mean length of residence among immigrants ranged from 5.0 to 8.6 years. Close to 50% of the sub-
Saharan immigrants were registered as refugees, which is by far the highest among all the regions of birth.
More than 50% of the immigrant women born in countries defined ashigh-income were Nordic immigrants .

The overall incidence of placental abruption was 0.47% for both immigrants and non-immigrants. There
was a significant decrease in placental abruption for both groups over the study period. The decrease in
immigrants was from 0.68% to 0.44% while the decrease in non-immigrants was from 0.80% in 1990 to 0.34%
in 2016, (Fig. S1).

Immigrant women born in the sub-Saharan African region had the highest incidence of placental abruption
(0.62%), while the lowest incidence (0:39%) was found in immigrants from Central Europe, Eastern Europe
or Central Asia (Fig. 2; Table 1). When compared to non-immigrants, the adjusted OR for placental
abruption was 1.35 [95% CI: 1.15-1.58] for women from sub-Saharan Africa and 1.05 [0.92-1.21] for women
from Central Europe, Eastern Europe or Central Asia (Table 1).

The adjusted ORs for placental abruption by maternal country of birth relative to non-immigrant women is
presented in Fig. 3. A strong association was found for immigrant women born in Ethiopia (2.39 [1.67-3.41]).
A higher OR was also found for Brazilian women (1.58 [0.95-2.63]), but the confidence interval was wide.

Compared with non-immigrants, we found a weak association between length of residence and placental
abruption for immigrants with 1-4 years of residence in Norway (1.13 [1.03-1.24]). There was also a slightly
higher OR for abruption for refugees (1.15 [0.99-1.33]).

Discussion
Main findings

The main finding of this study was that immigrant women from sub-Saharan Africa, especially Ethiopia,
had an increased incidence of placental abruption, compared to the non-immigrant group. We found little
variation in the occurrence of placental abruption by length of residence or reason for immigration.

Strengths and Limitations

The strengths of this study are the large sample size and the nationwide population-based design, allowing
precise selection and adjustments of covariates in the regression models, detailed analysis by country of
birth, as well as investigation of trends over time for placental abruption for both immigrant and non-
immigrant women. However, our results should be interpreted with some caution. We did not adjust for
maternal body mass index as this variable was only available from 2008 onwards. Body mass index has been
associated with country of birth and is differently distributed among immigrant groups (20). As maternal



weight in pregnancy might be associated with placental abruption, it is possible that our results are over- or
underestimated as the body mass index distribution varies between the countries represented in the study
sample. Furthermore, our study focused on foreign-born women with foreign-born parents (i.e. 15¢ generation
immigrant women). The results can therefore not be generalized to Norwegian born women with foreign-
born parents or to foreign-born women with Norwegian-born parents. Additionally, as placental abruption
is a clinical diagnosis that is lacking unified diagnostic criteria across Norwegian hospitals, misclassification
of placental abruption cannot be excluded.

Interpretation

Immigrant women born in Ethiopia had an increased incidence of placental abruption compared with non-
immigrants. Ethiopia is a large country with several regions and different ethnic communities, and the
incidence of abruption is known to vary by region (21). The region an Ethiopian woman comes from is not
registered upon arrival in Norway and it is possible that they are more likely to come from regions with a
higher background incidence of placental abruption. A higher abruption incidence may also be attributed
to nutritional factors. Immigrant women from Ethiopia appears to have a higher prevalence of vitamin D
deficiency (22) as well as a lower prevalence of folic acid supplement use than other immigrants (23). Both
these factors have previously been linked to placental vascular pathology (24-26).

Immigrant women from sub-Saharan Africa have been reported to receive suboptimal healthcare during
pregnancy compared with non-immigrants in Norway (27). They also have a higher risk of several adverse
outcomes in pregnancy, including stillbirth (28), hypertension (29), pre-eclampsia (29) and gestational dia-
betes (30). Chronic hypertension and pre-eclampsia are well-known risk factors for placental abruption, and
an increased association also for placental abruption in immigrant women from sub-Saharan Africa might
therefore not be unexpected. Somewhat surprisingly though, the OR was only moderately increased for this
group. Our finding is in contrast to previous studies from the United States suggesting that black women
have a substantially higher OR for placental abruption compared to white women (12, 31). The discrepancy
between findings may however be due to methodological differences where aggregation of women into even
larger categories (black and white) may result in different outcomes. Furthermore, our study focused on 15
generation immigrant women and not on race, which further complicates comparison of study results. In
addition, the different composition of the immigrant population in Norway compared to the United States
and dissimilarity in various risk factors associated with abruption may further explain the difference in ORs
between studies.

We found a slightly higher incidence of placental abruption in refugees. Refugees comprise a vulnerable
group, often with poor health and low socioeconomic status (11) and are known to have an increased risk
of preterm pre-eclampsia (9) and preterm birth (32). When addressing the different needs of immigrants
we must recognize the complexity of immigration (2). For some immigrants, strong health made migration
possible in the first place, yet others have been forced to flee from war or natural disasters and may be of
poorer health and with history of trauma. The process of refuge may be stressful, and refugees are exposed to
various health risks and are generally in more vulnerable situations (10). Maternal stress during pregnancy
is a potential risk factor for abruption (33) and the challenges faced by refugee women likely add significant
stress in the whole process of immigration. In addition, refugees may face structural barriers with difficulties
accessing information and advice during pregnancy in the receiving country, reducing the understanding of
signs, symptoms and responses to pathology (10).

Several risk factors for placental abruption seems to increase with length of residence in the receiving country
(34). For instance, a previous Norwegian study found an increased incidence of pre-eclampsia with increasing
length of residence in immigrant women, particularly in women arriving for family reunion or establishment
(9). Moreover, a Canadian study found that the risk of pre-eclampsia/eclampsia, placental abruption and
placental infarction was significantly reduced in immigrant women with less than three months in Canada
compared to those with more than 5 years of residence (13), possibly due to an adoption of a less healthy
lifestyle after migration (13). These findings were not confirmed in our study where we found only a weak
association for abruption in immigrants with 1-4 years of residence in Norway. These difference in findings



could be due to methodological differences as the Canadian study presented only crude estimates with no
adjustment for covariates.

There has been a temporal decline in placental abruption for both non-immigrants and immigrants over the
last decades. In our study the incidence of abruption was 0.47%, which is lower than in the USA and Canada
(1) but consistent with other Nordic countries (1, 35). In the United States the abruption incidence has
plateaued; (1) however, the significant decline in abruptions in our study is also seen across many European
countries over the last decade (1, 35). The reason for this decline may be attributable to a change in specific
risk factors for abruption, like smoking. Compared to the host population, immigrants are less likely to
smoke and in Norway smoking habits have declined significantly in recent times in both non-immigrants and
immigrants (36). In Sweden and the United States a change in smoking habits was associated with a decline
in abruption risk (1), and this may also partly explain the decrease in abruptions in Norway.

Conclusions

In this nationwide population-based study, immigrant women from sub-Saharan Africa, and especially
Ethiopia, had an increased incidence of placental abruption after immigration to Norway. We did not
find much variation in placental abruption incidence by reason for immigration or length of residence. Our
results are important for maternity caregivers, who support women to achieve a healthy lifestyle and opti-
mization of nutrition during pregnancy, as well as provide targeted information on early signs of abruption
for immigrant women from sub-Saharan Africa, especially Ethiopia during pregnancy.

Abbreviations

aOR: Adjusted Odds Ratio; CI: Confidence Interval; MBRN: Medical Birth Register Norway; OR: Odds
Ratio
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Country of birth pregnancies (%)  abruption (%) ratio (95% Cl)

Morocco 4,109 (0.3%) 18 (0.4%) — A 084 (0.52,1.33)
Pakistan 14,865 (1.0%) 66 (0.4%) —_— A 0.86 (0.66, 1.11)
Kosovo 6,185 (0.4%) 26 (0.4%) — A 0.89 (0.59, 1.33)
Eritrea 4,095 (0.3%) 16 (0.4%) A 0.89 (0.54, 1.46)
Great Britain 3,347 (0.2%) 14(0.4%) A 0.90 (0.53, 1.52)
Iraq 11361 (0.7%) 48 (0.4%) — A 0.95 (0.71,1.28)
Bosnia-Herzegovina 4,833 ( 0.3%) 20 (0.4%) —A 0.97 (0.63, 1.51)
Sweden 15,563 (1.0%) 63 (0.4%) :jx— 0.98 (0.77, 1.26)
Phillipines 9,641 (0.6%) 40 (0.4%) 098 (0.72,1.34)
Turkey 6,941 (0.4%) 36 (0.5%) —_ A 1.01(0.72, 1.44)
Poland 15,554 (1.0%) 55 (0.4%) —_— A 1.04 (0.80, 1.37)
Other countries 58,822 (3.8%) 264 (0.4%) +A— 1.09 (0.96, 1.24)
India 3,848 (0.2%) 18 (0.5%) _ A 1.10 (068, 1.80)
Sri Lanka 6,855 (0.4%) 39 (0.6%) e A 1.11(0.81, 1.54)
Somalia 16,553 (1.1%) 94 (0.6%) A — 1.12 (0.88, 1.42)
Finland 2,910 (0.2%) 15 (0.5%) D — A ——————— 1.17 (0.70, 1.94)
Thailand 7,948 (0.5%) 44 (0.6%) o A e 1.20 (0.8, 1.63)
Russia 7,110 (0.5%) 34 (0.5%) o A 1.23(0.87, 1.74)
Afghanistan 4,028 (0.3%) 21(0.5%) _An 1.26 (0.81, 1.95)
Lithuania 6,490 ( 0.4%) 25 (0.4%) o A S 1.27 (0.86, 1.88)
Chile 2,818 (0.2%) 18 (0.6%) _ 1.27 (0.80, 2.02)
Denmark 6,361 (0.4%) 40 (0.6%) —AD— 1.31(0.95, 1.80)
Germany 6,095 ( 0.4%) 32(0.5%) D 1.34 (0.93, 1.92)
Iran 4,993 (0.3%) 31(0.6%) +—D 1.38 (0.96, 1.98)
Brazil 2,308 (0.1%) 15 (0.6%) —A 1.58 (0.95, 2.63)
Ethiopia 3,160 (0.2%) 31(1.0%) ———A————— 239(1.67,341)
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