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A B S T R A C T

Background: Migrants are known to have an increased risk for adverse complications during delivery. However, it 
is not known whether undocumented migrants have a different risk profile compared to documented migrants 
and non-migrants. Better knowledge about undocumented migrants’ reproductive outcomes is crucial to enable 
targeted preventive interventions.
Method: We performed a historical register-based population study based on numbers from the Medical Birth 
Registry of Norway (MBRN) from 1999 to 2020. Women aged 18–49 years with singleton births were included, in 
total 1,247,537 births. Legal status, i.e., undocumented migrants (without a Norwegian identity number), 
documented migrants (with a Norwegian identity number and born abroad) and non-migrants (with a Norwegian 
identity number and born in Norway), was used as the exposure. We used logistic regression to estimate the 
association between legal status and adverse maternal birth outcomes.
Results: In total 5856 undocumented migrant women gave birth during the study period, representing 0.5 % of all 
births in Norway. Undocumented migrants had an odds ratio (OR) of 1.39 (95 % Confidence Interval (CI) 
1.28–1.50) for an acute CS and OR=0.86 (95 % CI 0.76–0.98) for a planned CS, both compared to non-migrants. 
Similarly, the OR for severe postpartum haemorrhage (PPH) was =1.22 (95 % CI 1.03–1.43) and OR=0.69 (95 % 
CI=0.56–0.85) for anal sphincter injury. None of the results were significantly different when documented mi
grants were used as the reference group.
Conclusion: Undocumented migrants have an increased risk of adverse maternal birth complications compared to 
non-migrants, but not different from documented migrants. This indicates that for maternal birth complications, 
factors concerning migration may affect the risk profile to a larger degree than legal status.

1. Introduction

Undocumented migrants across Europe often face challenging living 
conditions and most countries have restricted their right to health care 
(Haddeland, 2019, Noret et al., 2017, Onarheim et al., 2018), despite 
their known health risks. These restrictions are considered important 
barriers to the goal of universal health coverage for all (Onarheim et al., 
2018, Winters et al., 2018, Sawyer et al., 2011). In Norway, while uni
versal health coverage is available to most residents, undocumented 
migrants are generally limited to emergency care and excluded from 

types of care such as primary health care provided by general practi
tioners (GPs) and non-emergency hospital services. Pregnant women 
and children, recognised as particularly vulnerable are entitled to spe
cial protection under international law (Universal Declaration of Human 
Rights 1948). This principle is reflected in the legislation of several 
countries, including Norway, where legal access to health care is granted 
during pregnancy and labour (Universal Declaration of Human Rights 
2011). In 2011, Norway introduced a regulation allowing undocu
mented migrants full access to antenatal care and to give birth at a 
hospital, However, they remain excluded from access to a GP and 
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reimbursement schemes, both crucial components of the Norwegian 
public health care system (Eick et al., 2022).

Despite fundamental rights to health care, several studies have found 
that undocumented migrants are at increased risk of receiving subopti
mal care during pregnancy (Winters et al., 2018, de Jong et al., 2017, 
Munro et al., 2013, Gieles et al., 2019, Merry et al., 2013). Documented 
migrants (i.e. migrants granted legal residency) have been found to have 
a higher risk of acute caesarean section (CS) and other complications 
during labour (Gieles et al., 2019, Merry et al., 2013, Liu et al., 2019). 
Previous studies have identified country of birth, length of residency, 
and language barriers as important risk factors for maternal birth/
labour complications (Sørbye et al., 2022, L Merry et al., 2016, Abu
bakar et al., 2018) The risk of labour complications among 
undocumented migrants is, however, not known and the literature calls 
for larger, quantitative studies on maternal and perinatal birth outcomes 
(Munro et al., 2013, Liu et al., 2019).

Norwegian guidelines define the core adverse maternal outcomes as 
caesarean section (CS), severe postpartum haemorrhage (PPH) (>1500 
ml or need for blood transfusion), obstetric anal sphincter rupture grade 
3 and 4 (OASI), and instrumental vaginal birth by forceps or vacuum 
(Laine et al., 2020, Macsali et al., 2020, Nyfløt et al., 2020). However, 
these complications are highly different types. CS is considered a 
complication and is associated with more negative outcomes for mother 
and child, but is also a mode of delivery, a potentially lifesaving pro
cedure (Sandall et al., 2018, Boerma et al., 2018, de Leeuw and Daly, 
2021). Important indications for acute CS are a failure in labour progress 
and foetal distress, both diagnoses largely dependent on clinical 
assessment (L Merry et al., 2016). This makes acute CS a complication 
with a complex causality. Planned CS are planned before the onset of 
labour and are often due to clinical necessities (Coates et al., 2020). CS 
itself, no matter its reason, is associated with a broad range of compli
cations for both mother and child. Maternal complications after a CS can 
be divided into short-term, including haemorrhage or wound infection, 
and long-term including a higher risk of abnormal placentation, ectopic 
pregnancy or uterine rupture in the next pregnancy (Sandall et al., 2018, 
Eriksen et al., 2009). PPH and OASI have no positive outcomes and 
should always be avoided (Abedzadeh-Kalahroudi et al., 2019, Al-Zirqi 
et al., 2008). While these can be considered due to physiological factors, 
there are still important prevention measures. Studies have shown that 
there is an increased risk for OASI among women who do not speak the 
majority language and communication in the last phase of birth is 
considered effective to prevent OASI (Sørbye et al., 2022). All adverse 
maternal complications call for a closer follow-up in the weeks after 
labour (Sandall et al., 2018, de Leeuw and Daly, 2021, World Health 
Organization 2012, Henrich et al., 2008, Betrán et al., 2018).

Undocumented migrants are a group that, in the capacity of being 
undocumented, are difficult to study and follow up during pregnancy. 
While some studies have found an increased risk of adverse maternal 
complications among documented migrants, there is little evidence of 
the state of undocumented migrants. The current study aimed to 
determine whether undocumented migrants have a different risk of 
complications during labour compared to documented migrants and 
non-migrants, with particular emphasis on related occurrences such as 
the use of CS. This was the first study on undocumented migrants and 
maternal pregnancy outcomes in Norway and is primarily descriptive. 
With this, we examine whether legal status is associated with maternal 
birth outcome/labour complications and infer whether the health care 
system in Norway is adequate to provide sufficient care during birth for 
all women.

2. Methods

2.1. Design

The study was a historical register-based population study of women 
who gave birth in Norway from 1999 until 2020. It was a descriptive 

study to estimate the association between legal status and maternal 
complications. The goal was not to establish causality. An a priori 
approach was used, and determinants were decided based on the pre
vious literature.

2.2. Study population

The study population included all women between 18 and 49 with a 
singleton birth in Norway from 1999 until 2020 who were registered in 
the Medical Birth Registry of Norway (MBRN).

2.3. Setting

The Norwegian health system is universal and free of charge. Home 
births and private maternity services are unlikely and are also registered 
in the MBRN (World Health Organization 2019). Therefore, this study 
includes close to all births performed in Norway during our time of the 
study.

2.4. Data

The Medical Birth Registry of Norway (MBRN) is a National Health 
Registry where midwives, all birth institutions, and medical personnel 
assisting with home births are obliged to report a minimum amount of 
information about the birth, the woman’s background and the antenatal 
care received. MBRN receives the data directly from the hospital com
puter systems (partus/natus). The data in this study were then trans
ferred encrypted from MBRN to the secure TSD (Services for Sensitive 
Data) platform, developed for research and owned by the University of 
Oslo.

2.4. Exposure: women’s legal status

We divided the legal status of the women into three categories: Un
documented migrants (i.e. women giving birth who did not have a 
permanent Norwegian identity number), documented migrants (women 
born abroad with a permanent Norwegian identity number) and non- 
migrants (Norwegian-born women with a permanent Norwegian iden
tity number). For some undocumented migrants residing in Norway 
long-term, their status may shift to documented following subsequent 
births. This change can lead to retroactive updates in the MBRN for 
previous entries, often without explicit notation. Due to this restriction, 
the status had to be set as the current status at the time the data were 
extracted in April 2023.

2.5. Caesarean section and delivery outcomes

The mode of delivery was described in two ways. Firstly, as bino
minal categories of CS or vaginal birth. Secondly, CS was further divided 
into planned and acute CS. "Planned CS" is a CS planned before the onset 
of labour and performed > 8 hours after it is decided. "Acute CSs" are all 
other CSs (Macsali et al., 2020). MBRN did not differentiate between the 
different grades of acute CS. We did not include information about 
instrumental vaginal birth.

The occurrence of OASI was described as a binominal yes/no cate
gory of perineal lacerations grade 3 or 4. As OASI is not a possible result 
of a caesarean, these numbers are only estimated among vaginal births. 
PPH was categorized into two; bleeding 500–1500 ml and above 1500 
ml/need for transfusion.

2.6. Maternal characteristics

The maternal characteristics were retrieved (directly) from the 
MBRN. Definitions were reported to MBRN according to applicable 
guidelines at the time of birth. We present the latest Norwegian 
guidelines.
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Gestational diabetes was defined as fasting blood glucose ≥ 5.3–6.9 
mmol/l and/or a 2-hour value of 9–11 mmol/l after a glucose tolerance 
test in pregnancy week 24–28 (Friis et al., 2020). Preeclampsia was 
defined as new-onset hypertension after pregnancy week 20 (systolic ≥
140 mmHg and/or diastolic ≥ 90 mmHg) in combination with at least 
one other symptom of maternal or placental organ affection (Staff et al., 
2020). Maternal age was presented in two ways. Firstly, as the median 
maternal age at the time of giving birth in all records, and secondly as 
the median maternal age at the time of giving birth in primiparous de
liveries. Maternal body mass index (BMI) was calculated from registered 
weight at delivery. Marital status, work status and size of birth institu
tion were retrieved directly from the MBRN. Parity (previous number of 
live births) was divided into groups of 0, 1–2 and 3 or more. Length of 
pregnancy was in number of weeks.

The maternal country of origin was categorized by the global burden 
of disease super regions (GBD 2019 Human Resources for Health Col
laborators 2022). Undocumented migrants are not registered in the 
National Population Register. As information about the country of origin 
was extracted from this register, we did not have information about the 
maternal country of birth of the undocumented women.

2.7. Covariates

Potential confounding variables were identified based on the previ
ous literature and determined using Directed Acyclic Graphs (DAGs) 
(Supplementary file) (Greenland et al., 1999, Textor et al., 2016): 
Marital status was identified as a confounder, due to its influence on 
legal status and maternal stress, which may lead to labour complica
tions. Calendar year of the delivery (discrete numbers) was used to 
adjust for time trends, and maternal age to adjust for selection bias 
(younger women migrate and more often give birth). Parity was 
adjusted for as a confounder because it is known from the literature that 
it is strongly associated with ethnicity, a determinant we did not have 
information about (van den Akker and van Roosmalen, 2016). As 
maternal health conditions such as gestational diabetes or maternal BMI 
do not influence legal status, they are not considered confounders and 
were not adjusted for.

2.8. Statistical analysis

Descriptive maternal, pregnancy, and labour characteristics of the 
women were presented using numbers (n) and proportions (%). For 
maternal age and pregnancy length, we presented median and IQR.

Pearson chi-square and Wilcoxon tests were used to investigate 
whether there were significant differences in background factors be
tween the groups of legal status. Logistic regression was used to estimate 
the association (odds ratio) with a 95 % confidence interval (CI) be
tween the three different maternal complications and legal status.

Several comparisons were made: Firstly, Norwegian-born women 
were set as the reference group and the change of odds of labour com
plications in undocumented and documented were compared to this 
group. Secondly, we used documented migrants as the reference and 
compared the change in odds of labour complications in undocumented 
to this group. The p-value was set to 0.05. Assumptions for logical 
regression were checked, and robust variance estimators were applied to 
control for potential clustering of the women, as some women may have 
given birth several times during the study period (1999–2020). Potential 
multicollinearity was checked using variation inflation factor (VIF) and 
all values were <5.

In additional analyses, the data were divided into two groups based 
on calendar time, the first containing births before 01.01.2012, and the 
second containing births from this date and later. On this date, undoc
umented migrants were granted maternity rights by law in Norway. We 
also estimated the risk for acute and planned CS among primiparous 
women only.

3. Ethical approval

The study received approval from the Regional Ethical Committee 
(REC South-East, case number 68329), which also granted an exemption 
from consent to obtain information from the MBRN. A Data Protection 
Impact Assessment (DPIA) was conducted in collaboration with the 
Norwegian Centre for Research Data and approved by the University of 
Oslo.

4. Results

4.1. Demographic characteristics

We retrieved 1,247,537 birth records, comprising 95.9% of the total 
birth records in the study period. Fig. 1 shows which births were 
excluded from the final analysis. A total of 76.4% of the women were 
non-migrants, 23.1% were documented migrants and 0.55% were un
documented migrants (Eick et al., 2024).

Table 1 shows the characteristics of the women. The prevalence of 
induced onset of birth was similar in all groups. Undocumented migrants 
had a similar prevalence of diabetes as non-migrants, and lower than 
documented migrants. They were younger than documented migrants. 
Undocumented migrants were more often nulliparous and a higher 
proportion had parity of 3 or more compared to non-migrants but not to 
documented migrants. They more often gave birth before 34 weeks and 
after 42 weeks compared to documented migrants and non-migrants but 
had a similar median length of pregnancy. The prevalence of pre
eclampsia was similar in all groups.

4.2. Caesarean sections

Table 2 shows the proportion of birth complications by legal status. 
The proportion of reported acute CS was similar among undocumented 
migrants (11.5%) and documented migrants (11.7%), this was higher 
than among non-migrants (9.0%). There was a lower proportion of 
planned CS in undocumented migrants than in both documented mi
grants and non-migrants. Fig. 2 shows the proportion of acute and 
planned CS by legal status from 1999–2020.

Table 3 shows *odds ratios (ORs) for the different complications. 
Comparison 1 shows the odds for undocumented migrants compared 
with non-migrants, comparison 2 shows the odds for documented mi
grants compared to non-migrants and comparison 3 shows the odds for 
undocumented migrants compared to documented migrants.

Undocumented migrants had, in the adjusted analysis, a higher risk 
of acute CS compared to non-migrants, OR=1.39 (95 % CI=1.28–1.51). 
The risk among documented migrants in the adjusted analysis was 
similar, with OR=1.38 (1.36–1.39). Undocumented migrants had a 
lower risk of planned CS than non-migrants, OR=0.86 (0.76–0.98), and 
documented migrants had a slightly lower risk compared to non- 
migrants, OR=0.97 (0.96–0.99), both in the adjusted analyses. Undoc
umented migrants had similar risk of acute CS compared to documented 
migrants, OR=1.01 (0.93–1.1), and lower risk of planned CS, OR=0.89 
(0.78–1.0). Undocumented migrants had an increased risk for PPH in 
general compared to non-migrants, OR=1.11 (1.04–1.19). Further 
divided into subgroups the risk was close to similar for bleeding 
500–1500 ml compared to non-migrants, OR=1.09 (1.02–1.17), but 
increased for bleeding > 1500 ml, OR=1.22 (1.03–1.43). Undocu
mented migrants had a lower risk for OASI with OR=0.70 (0.57–0.87).

4.3. Additional analyses

When only including primiparous women, both undocumented and 
documented migrants had an increased risk of acute CS with OR=1.21 
(1.09–1.35) for undocumented and OR=1.27 (1.25–1.30) for docu
mented compared to non-migrants. For planned CS primiparous un
documented had a lower risk than non-migrants, OR=0.66 (0.51–0.86) 
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and documented a similar risk to non-migrants, OR=1.04 (1.0–1.07). 
We also divided the population before and after 2012. There was an 
increase in the risk of any type of CS after 2012. This increase consisted 
mainly of the risk of planned CS from OR=0.76 (0.64–0.91) before 2012 
to OR=1.0 (0.84–1.2) after 2012 (i.e. no difference by legal status after 
2012). For acute CS the risk remained quite similar with OR=1.33 
(1.19–1.49) before 2012 and OR=1.46 (1.30–1.65) after.

5. Discussion

5.1. Main findings

Undocumented migrants had a higher risk of acute CS compared to 
non-migrants, but a similar risk compared to documented migrants. 
Undocumented migrants also had a lower risk of a planned CS, 
compared with both non-migrant women and documented migrants. 
Additionally, undocumented migrants had a higher risk of PPH, 
particularly above 1500 ml, and a lower risk of obstetric anal sphincter 
injury. The findings regarding CS were consistent when adjusting for 

confounders, when including only primiparous women, and when ana
lysing before and after undocumented migrants were granted more 
equal maternity rights in the year 2011.

5.2. Comparison to other European studies

This is the first study of maternal birth complications in undocu
mented migrant women living in Norway and among a few of its kind in 
Europe. The higher risk of maternal complications agrees with previous 
studies on migration status and birth complications (Merry et al., 2013, 
Liu et al., 2019, Sørbye et al., 2022, van den Akker and van Roosmalen, 
2016, Tasa et al., 2021, M Eslier et al., 2023). While most studies on 
undocumented migrants and birth outcomes have been concerned with 
perinatal outcomes in the offspring, there have in recent years been few 
studies concerning maternal birth complications. The estimates vary 
according to the country and the comparison groups used. A Swedish 
study from 2019 compared maternal outcomes in asylum seekers, and 
potential undocumented migrants vs. other migrants, meaning migrants 
who had received a residence permit. In line with our results, the study 

Fig. 1. Flowchart of included births (printed with permission from Eick et al., 2024).
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found that the risk of acute CS was similar for the two migrant groups. 
Contrary to our findings, they found a 34% increased risk of planned CS 
among the group of asylum seekers compared to refugee women with a 
residence permit (Liu et al., 2019). A Finnish study from 2021 found the 
rate of CS among undocumented migrants to be 13% higher, but not 
statistically significantly different when they were compared to all other 
women giving birth (documented migrants and non-migrants) (Tasa 
et al., 2021). A study from France found that undocumented migrants in 

general had an increased risk of adverse birth complications (Eslier 
et al., 2020). Lastly, a Norwegian study investigating pregnancy out
comes of women who were seeking healthcare at non-governmental 
organizations (NGOs) in the largest cities (Oslo and Bergen) estimated 
the prevalence of CS to be 19.3%, a somewhat higher prevalence than 
was found in the current population-based study (Eick et al., 2022).

Table 1 
Characteristics of women who gave birth in Norway 1999–2020 by legal and migrant status, recorded in the Medical Birth Registry of Norway (MBRN).

Undocumented migrants n=5,856 % Documented migrants n=288,530 % Non-migrants n=953,151

Birth Onset ​ ​ ​ ​ ​ ​
Spontaneous 4439 75,8 216,722 75,1 722,132 75,8
Induced 1033 17,6 50,356 17,5 163,411 17,1
Caesarean section 384 6,6 21,452 7,4 67,605 7,1
Missing 0 0 0 0 3 0
BMI of mother ​ ​ ​ ​ ​ ​
<17,5 42 0,7 2585 0,9 3060 0,3
17,5-24,9 1341 22,9 90,689 31,4 223,356 23,4
25-29,9 544 9,3 30,771 10,7 84,290 8,8
30-34,9 200 3,4 9693 3,3 32,184 3,4
>35 72 1.2 3679 1,3 6057 1,7
Missing 3657 62,5 151,112 52,4 593,574 62,3
Marital Status ​ ​ ​ ​ ​ ​
Married 3603 61,5 203,265 70,5 373,211 39,2
Cohabitant 1535 26,2 61,317 21,3 514,175 54,0
Unmarried/single 473 8,1 15,778 5,5 52,142 5,5
Divorced/Widowed 40 0,7 3026 1,1 2838 0,3
Other/Unknown 205 3,5 5121 1,8 10,733 1,1
Missing 0 0 23 0,01 51 0,01
Maternal country of Origin ​ ​ ​ ​ ​ ​
High-income countries N/A1 ​ 62,929 22,7 ​ ​
Central and Eastern Europe ​ ​ 70,142 25,3 ​ ​
Sub-Saharan Africa ​ ​ 38,041 13,7 ​ ​
North Africa ​ ​ 37,538 13,5 ​ ​
South and South-East Asia ​ ​ 60,146 21,7 ​ ​
Latin Amerika ​ ​ 8 871 3,2 ​ ​
Diabetes ​ ​ ​ ​ ​ ​
PreGD2 type 1 12 0,2 721 0,3 4 898 0,5
PreGD type 2 12 0,2 1090 0,4 1 551 0,2
PreGD unspecified 0 0 53 0,02 150 0,02
GD 127 2,2 12,450 4,3 18,027 1,9
No diabetes 5 704 97,4 274,015 95,0 927,497 97,3
Length of pregnancy in weeks ​ ​ ​ ​ ​ ​
Median 40,1 ​ 40 ​ 40,1 ​
IQR 39-41 ​ 39-40,1 ​ 39.1-41 ​
Maternal Age ​ ​ ​ ​ ​ ​
Median all 28 ​ 30 ​ 30 ​
IQR 24-32 ​ 27-34 ​ 26-33 ​
Median primiparous 27 ​ 28 ​ 28 ​
IQR 23-30 ​ 25-32 ​ 24-31 ​
Parity ​ ​ ​ ​ ​ ​
0 2 773 46,7 117,990 40,9 398,527 41,8
1-2 2 589 44,2 142,256 49,3 503,060 52,8
3 or more 530 9,1 28,284 9,8 51,564 5,4
Missing 0 0 0 0 0 0
Preeclampsia ​ ​ ​ ​ ​ ​
No 5726 97,8 281,423 97,5 920,913 96,6
Mild 73 1,3 4038 1,4 20,623 2,2
Severe 51 0,9 2361 0,8 8765 0,9
Unspecified 6 0,1 708 0,3 2850 0,3
Size of Birth Institution in Births per Year ​ ​ ​ ​ ​ ​
0-499 643 11 22,066 7,7 104,725 11
500-2999 3226 55 123,618 42,8 464,823 48,8
>3000 1913 32,7 140,229 48,6 375,275 39,4
Homebirths 24 0,4 1524 0,5 4611 0,5
Unknown/transport 50 0,9 1093 0,4 3717 0,4
Work Status ​ ​ ​ ​ ​ ​
Not working 2251 38,4 78,251 27,1 106,608 11,1
Part-time 326 5,6 28,319 9,8 126,164 13,2
Full time 907 15,5 94,396 32,7 516,471 54,2
Missing 2372 40,5 87,564 30,4 204,448 21,5

All differences in background factors between groups of legal status were significant with a p-value <0.5, IQR=Interquartile range
1 No information about the Country of Origin of the undocumented women was available. 

2Pregestational Diabetes
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5.3. Maternal health

The health of the mother is known to influence her risk during 
pregnancy and birth (Sandall et al., 2018, Boerma et al., 2018, L Merry 
et al., 2016). The Norwegian guidelines point out diabetes, obesity, and 

higher age as important maternal risk factors for failure to progress in 
labour, ultimately increasing the risk of acute CS (Macsali et al., 2020). 
Migrants, in general, are known to be at increased risk for comorbidities 
such as diabetes, obesity, and infections during pregnancy (Liu et al., 
2019, L Merry et al., 2016, van den Akker and van Roosmalen, 2016, M 

Table 2 
Number (n) and percent (%) of birth complications recorded in the Medical Birth Registry of Norway (MBRN), by legal status and migrant status.

Undocumented migrants n=5856 % Documented migrants n=288,530 % Non-migrants n=953,151 %

Mode of delivery ​ ​ ​ ​ ​ ​
Vaginal birth 4,921 84.0 238,441 82.6 814,000 85.4
Acute CS 673 11.5 33,642 11.7 84,690 5.7
Planned CS 256 4.4 16,306 5.7 54,014 8.9
Missing 6 0.1 141 0.05 447 0.05
Postpartum haemorrhage ​ ​ ​ ​ ​ ​
500-1500 ml 1,018 17.4 56,307 19.5 151,869 15.9
>1500 ml 153 2.6 8,809 2.8 20,114 2.1
OASI1 87 1.8 6348 2.7 21,952 2.7

1 Estimated among only vaginal births, n=1,057,362

Fig. 2. Percentages (%) of acute (a) and planned (b) Caesarean Section (CS) recorded in the Medical Birth Registry of Norway (MBRN) by migrant status from 
1999–2020: Non-migrants (NM), documented migrants (DM) and undocumented migrants (UDM).

Table 3 
Crude and adjusted analysis for the association, odds ratio (OR) 95% Confidence Interval (CI) between legal status and adverse maternal outcomes using different 
reference groups recorded in the Medical Birth Registry of Norway (MBRN).

Crude analysis Adjusted analysis1

OR (95% CI) Mode of delivery Mode of delivery Postpartum haemorrhage Obstetric anal 
sphincter 
injury

Acute CS vs. 
vaginal birth

Planned CS 
vs. vaginal 
birth

Acute CS vs. 
vaginal birth

Planned CS 
vs. vaginal 
birth

Haemorrhage 
in general

500–1500 
ml

>1500 ml OASI2

Comparison 
1

Non-migrant Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Undocumented 
migrant

1.31 
(1.21–1.43)

0.78 
(0.69–0.89)

1.39 
(1.28–1.51)

0.86 
(0.76–0.98)

1.11 
(1.04–1.19)

1.09 
(1.02–1.17)

1.22 
(1.03–1.43)

0.70 
(0.57–0.87)

Comparison 
2

Non-migrant Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Documented 
migrant

1.36 
(1.34–1.37)

1.03 
(1.01–1.05)

1.37 
(1.35–1.39)

0.97 
(0.96–0.99)

1.19 (1.18–1.21) 1.18 
(1.16–1.19)

1.21 
(1.18–1.24)

1.13 
(1.09–1.6)

Comparison 
3

Documented 
migrant

Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Undocumented 
migrant

0.97 
(0.89–1.05)

0.74 
(0.67–0.86)

1.01 
(0.93–1.1)

0.89 
(0.78–1.0)

0.93 (0.87–1.0) 0.93 
(0.86–1.00)

1.00 
(0.86–1.19)

0.63 
(0.51–0.8)

1 Adjusted for parity, age of mother, calendar year of giving birth and marital status.
2 Estimated among only vaginal births n=1057,362. 

In bold: differences were significant with a p-value <0.5.
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Eslier et al., 2023). A Swedish study reported undocumented migrants to 
have a higher risk of comorbidities and poor self-reported health, and a 
French study reported a higher prevalence of HIV (Liu et al., 2019, Eslier 
et al., 2020). Particularly HIV is associated with a higher risk of acute CS 
(Chilaka and Konje, 2021, Ørbæk et al., 2020). It is possible that some of 
the differences in risk in the current study can be explained by differ
ences in comorbidities between migrants and non-migrants.

On the other hand, the current study finds that undocumented mi
grants are younger than the two comparison groups, whereas comor
bidities usually increase with age. Regardless of the uncertainties arising 
from the missing numbers, we did not find increased comorbidity among 
undocumented migrants. We did, however, find that undocumented 
migrants had higher parity, but our findings of an increased risk of la
bour complications in the undocumented group were consistent when 
including only primiparous women.

When arriving in a host country, migrants are often considered to be 
healthier than the general population as there is a selection of those who 
have the capacity to migrate, i.e. a “healthy migrant effect” (Rechel 
et al., 2013). This may be even stronger among undocumented migrants 
as there seems to be a tendency that only the healthiest of the undocu
mented have the resources to stay illegal in a country over time, referred 
to as the “unhealthy re-migrant effect” (Razum et al., 1998). Our find
ings agree with another Norwegian study that found undocumented 
migrants in Norway to have just as good, or sometimes better health 
than documented migrants and non-migrants (Eick et al., 2022). 
Furthermore, poor health is not considered a direct determinant of acute 
CS or other complications (L Merry et al., 2016). While poor maternal 
health may be a part of the mechanism of why undocumented migrants 
have an increased risk of labour complications, it is not likely to explain 
the whole difference in risk.

5.4. Migration as a Health Determinant

Socio-economic status is known to be associated with adverse 
maternal outcomes during birth (Almeida et al., 2013, Bollini et al., 
2009, Jardine et al., 2020). Furthermore, there seems to be an associa
tion between social inclusion and pregnancy outcomes for migrants, as 
studies have shown that the risk of complications is approaching that of 
non-migrants with increasing length of residency. Also, this mechanism 
has two features.

Firstly, there is a concern that migrants in general receive a subop
timal follow-up during pregnancy and that this partly is explained by 
social exclusion because of linguistic and cultural barriers (Eick et al., 
2022, Bollini et al., 2009, M Eslier et al., 2023, Gagnon et al., 2011). The 
concept of structural vulnerability can highlight this association, 
pointing to how political, social, and economic hierarchies affect health, 
and how health systems are not always able to compensate for increased 
vulnerability, but rather contribute to the worsening of health outcomes 
for certain populations, such as undocumented migrants (Carruth et al., 
2021). We were not able to detect the pregnancy care received by the 
women. From previous studies, we know that despite equal rights to 
maternal health care, undocumented migrants still receive suboptimal 
care with later first antenatal visits and fewer visits in total throughout 
pregnancy than the recommended amount by the World Health Orga
nization (8 visits recommended) (Eick et al., 2022, F Eick et al., 2023). In 
Norway planned CS is first and foremost performed due to factors 
possible to detect before or during pregnancy, such as maternal disease, 
placenta previa or abnormal foetal presentation (Macsali et al., 2020, 
Coates et al., 2020). We did find an increase in the risk of planned CS 
after the legislation change in 2011, with a lower risk for undocumented 
migrants compared to non-migrants before 2012, but a similar risk after 
2012. However, the difference in risk of acute CS remained the same. 
The increased risk of planned CS may illustrate a closer follow-up during 
pregnancy and accordingly an increased detection of underlying risk 
factors such as comorbidities. The risk of acute CS did not decrease, 
which may illustrate that despite better follow-up, other factors have a 

stronger influence on the total risk profile.
Secondly, there are measures during labour that affect the outcome. 

A Lancet review on avoiding unnecessary CS found active management 
and dialogue during labour to be effective (Betrán et al., 2018). Planning 
and clear communication between health personnel and the woman 
giving birth are known to be important to provide a safe environment. It 
is known that the woman’s feeling of safety influences the birth expe
rience (Coates et al., 2020, Betrán et al., 2018, Grytten et al., 2013). 
Migrant women have pointed to culture and language differences as 
challenges in communication with midwives (Almeida et al., 2013, Fair 
et al., 2020).

5.5. The role of legal status

Undocumented migrants are facing the same challenges as docu
mented migrants regarding the migration process and integration. In 
addition, they have several very specific challenges of restricted rights to 
work and health care, as well as restricted rights to all services that 
require a Norwegian identity number (Haddeland, 2019, 
Romero-Ortuño, 2004, Cuadra, 2012). Midwives working in primary 
health care services describe the challenges of providing optimal care to 
undocumented women due to the lack of Norwegian identity number, an 
often irregular lifestyle, and uncertainty regarding the rights of this 
patient group (Voldner et al., 2023).

Despite the structural and everyday challenges, our study does not 
show an increased risk of complications when comparing undocu
mented with documented migrants. As previously discussed, this may be 
due to better health or different demographic backgrounds, even though 
we did not have enough information to state that with certainty. 
Nevertheless, the similarity in risk for documented and undocumented 
migrants is an interesting finding. It indicates that even with full access 
to all parts of the Norwegian welfare state, migrants are not receiving 
appropriate care during pregnancy and birth.

5.6. Strengths and limitations

The main strength of this study is the size. It is one of the few large 
quantitative studies in Europe exploring adverse maternal outcomes 
among undocumented migrants. Nearly 6000 undocumented migrants 
made it possible to split the analyses into subgroups of CS and other 
labour complications and adjust for covariates such as maternal age. As 
the MBRN is a high-quality National Health Registry, we were able to 
include nearly all births in our study period of 22 years, even home 
births and other births occurring outside of hospitals.

There were several limitations. Firstly, we did not know the country 
of origin of pregnant undocumented migrants. As several studies indi
cate that there are risk differences between different regions (Merry 
et al., 2013, L Merry et al., 2016, Eslier et al., 2022, Sørbye et al., 2015), 
it would have been useful to see if the risk differences were connected to 
the country of origin rather than the legal status itself. Secondly, we did 
not know the length of residency in Norway for the women giving birth. 
This means they could have been newly arrived with optimal, or sub
optimal, treatment in their home country, they could have lived with a 
legal residence permit for years in Norway and recently have lost it, or 
they could have lived for years undocumented. Thirdly, women who 
eventually became documented can have had their personal identity 
numbers recorded in the MBRN in the past without explicit notation, due 
to restrictions by the registry. This implies that some women registered 
as documented in our data were undocumented at the time of delivery, 
which means that the actual differences between undocumented and 
documented migrants may be underestimated. Despite conducting a 
sub-analysis using only recent data (after 2012) and obtaining the same 
results for acute CS, this may still have attenuated the differences be
tween the groups. We could not rule out that each woman had several 
deliveries during the study period and we therefore used a robust vari
ance estimator to control for potential clustering of the births. We also 
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did not have information about mortality, however maternal mortality 
in Norway is very low. Additionally, we lacked information on impor
tant risk factors for acute CS. A prior CS is known to be the strongest 
predictor for another CS (Sandall et al., 2018, Wu et al., 2019), but we 
did not have information on whether the women had a prior CS. We did 
find a smaller risk in the primiparous women (22% higher risk of acute 
CS compared to non-migrants) as opposed to in all women (39% higher 
compared to non-migrants), although the risk was still substantially 
higher than in non-migrants. This means that the actual risk of acute CS 
in undocumented migrants may be even higher in multiparous without a 
prior CS. Lastly, information about instrumental vaginal delivery would 
have shown a fuller picture.

5.7. Extern validity

The Norwegian system is universal and free of charge, and there are 
for practical matters no private institutions for giving birth (World 
Health Organization 2019). In Norway, as in other welfare states with 
generous universal coverage for residents and a health care system based 
on public services that are highly subsidised, there is a potentially large 
gap between health coverage for residents and others who fall outside 
this system. Norway is therefore a good setting to investigate the health 
consequences of migration. However, in the case of undocumented 
compared to other population groups, our results are not necessarily 
generalizable to countries where the coverage, in general, is lower, but 
where a larger civil society sector provides services to a wide range of 
groups, and where the level of care from NGOs will affect health out
comes (Winters et al., 2018, Merry et al., 2013).

6. Conclusion

Undocumented migrants had a higher risk of adverse maternal out
comes during delivery compared to non-migrants, but not higher than 
documented migrants. The differences may be due to several factors 
concerning maternal comorbidity, lack of follow-up during pregnancy, 
social health determinants, and the interplay between them, leading us 
to conclude that migrants in Norway face several challenges in achieving 
full maternity health coverage. There are indications that for maternal 
outcomes, other determinants concerning migration may be stronger 
explanatory factors than legal status. Still, being “undocumented” is 
related to a high level of social exclusion, found to be a risk factor for 
poor maternity health outcomes. To reduce social inequity in health, 
further interventions to increase access to maternity care for pregnant 
undocumented migrants should be implemented.
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