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Abstract

Background: While the number of international migrants is increasing, health and perinatal health inequalities between migrants and natives are of concern in most countries. Previous studies have shown that despite the healthy migrant effect, migrants often face health challenges and socio-economic difficulties, and display differences in obstetric procedures, such as cesarean section, and perinatal health outcomes. However, the positive outcomes of childbirth have been overlooked, although they could bring new insights in response to concerns about the need to move towards “normality” in birth. We aimed to assess the association between migrant status and delivery without obstetric intervention in Portugal, and to investigate if some migrant sub-groups display higher or lower odds of delivery without obstetric intervention, compared with native women.
Methods: We performed a secondary analysis of an exposed-non exposed observational cohort study of migrant and native women delivering a liveborn baby, from April 2017 until March 2019 in 32 public hospitals in mainland Portugal. The main exposure was the migrant status, classified as migrant (foreign-born women) and native (Portuguese-born women). We further analyzed the migrant group by region of birth (Africa, America, Asia, Europe and Oceania). The outcome was delivery without obstetric intervention, defined as spontaneous labour followed by a spontaneous vaginal delivery without episiotomy. We assessed the association between migrant status and delivery without obstetric intervention using multivariate multilevel logistic regression models. Results are reported as adjusted odds ratio (aORs) with 95% confidence intervals (95%CI). 
Results: A total of 5329 women were included in this analysis. The frequency of delivery without intervention was 22.1% and 25.4% among native and migrant women (p=0.005), respectively. Migrant women overall (aOR 1.22 95%CI [1.07-1.39]), and African migrant women specifically (aOR 1.30 95%CI [1.14-1.49]), had higher odds of giving birth without intervention when compared to native women, independantly of the main indications for intervention.
Conclusion: The overall frequency of delivery without intervention is low in Portugal, and disparities exist among migrant and native women, which are not explained by maternal or fetal characteristics. In order to achieve a more equitable provision of care, further research regarding the reasons underlying these disparities should be performed.





Resumo

Contexto: Embora o número de migrantes internacionais esteja a aumentar, as desigualdades de saúde e saúde perinatal entre migrantes e nativos são motivo de preocupação na maioria dos países. Estudos anteriores mostraram que, apesar do efeito do migrante saudável, os migrantes frequentemente enfrentam desafios de saúde e dificuldades socioeconômicas, além de apresentar diferenças nos procedimentos obstétricos, como cesariana e desfechos de saúde perinatal. No entanto, os resultados positivos do parto foram negligenciados, embora pudessem trazer novos insights em resposta às preocupações sobre a necessidade de avançar para a “normalidade” no nascimento. O objetivo foi avaliar a associação entre migrante e parto sem intervenção obstétrica em Portugal, e investigar se alguns subgrupos de migrantes apresentam maior ou menor probabilidade de parto sem intervenção obstétrica, em comparação com mulheres nativas.
Métodos: Realizamos uma análise secundária de um estudo de coorte observacional exposto e não exposto de mulheres migrantes e nativas que deram à luz um bebê nascido vivo, de abril de 2017 a março de 2019 em 32 hospitais públicos de Portugal continental. A principal exposição foi o estado de ser migrante, em que migrante são mulheres nascidas no estrangeiro e nativa as mulheres nascidas em Portugal. Analisamos, ainda, mais o grupo de migrantes por região de nascimento (África, América, Ásia, Europa e Oceania). O desfecho foi parto sem intervenção obstétrica, definido como trabalho de parto espontâneo seguido de parto vaginal espontâneo sem episiotomia. Avaliamos a associação entre estado de ser migrante e parto sem intervenção obstétrica usando modelos de regressão logística multinível multivariada. Os resultados são apresentados como odds ratio ajustado (aORs) com intervalos de confiança de 95% (IC de 95%).
Resultados: Um total de 5329 mulheres foram incluídas nesta análise. A frequência de partos sem intervenção foi de 22,1% e 25,4% entre mulheres nativas e migrantes (p=0,005), respectivamente. Mulheres migrantes em geral (aOR 1,22 IC 95% [1,07-1,39]), e mulheres migrantes africanas especificamente (aOR 1,30 IC 95% [1,14-1,49]), tiveram maiores chances de dar à luz sem intervenção em comparação com mulheres nativas, independentemente de as principais indicações de intervenção.
Conclusão: A frequência geral de partos sem intervenção é baixa em Portugal e existem disparidades entre as mulheres migrantes e nativas, que não são explicadas pelas características maternas ou fetais. A fim de alcançar uma prestação de cuidados mais equitativa, pesquisas adicionais sobre as razões subjacentes a essas disparidades devem ser realizadas.


1. [bookmark: _Toc52111277]Introduction
[bookmark: _Toc52111278]1.1 Migration

[bookmark: _Toc213296][bookmark: _Toc4582786]The International Organization for Migrations define a migrant as “any person who is moving or has moved across an international border or within a State away from his/her habitual place of residence, regardless of (1) the person’s legal status; (2) whether the movement is voluntary or involuntary; (3) what the causes for the movement are; or (4) what the length of the stay is”.[1] Migration is a secular phenomenon intertwined with geopolitics, trade and cultural exchanges, and economic, social and security aspects. It can provide opportunities for states, business, and communities, as well as individual opportunities, related to private and/or professional life. Displacements due to conflicts, war, persecution, critical political issues are other examples for the reasons why people leave their countries of birth.[2] 
Data from 2017 inform that the total number of migrants reached 258 million people all over the globe with 22 million non-European Union (EU) citizens living in the EU.[3] The majority of all international migrants are in the working age group (Figure 1) and the majority of  international migrants in the world are living mainly Europe, Asia, and United States of America (Figure 2). In Europe, the share of female migrants reached 52.0% in 2017 (Figure 3). In Portugal, the total number of migrants in 2018 was 880.188, representing 8.5% of the population, with 53.3% of migrants being women.[4, 5]  Nevertheless, migrant women were responsible for 10% of deliveries in the country in 2018.[6]
[bookmark: _Toc52111309]Figure 1: Total Population and total international migrant stock in the WHO European Region stratified by age and sex, 2017.[image: ]

Department of Economic and Social Affairs, Population Division. Trends in international migrant stock: the 2017 revision. New York: United Nations; 2017


[bookmark: _Toc52111310]Figure 2: Number of international migrants (millions) by region of destination, 2000 and 2017.
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Department of Economic and Social Affairs, Population Division. Trends in international migrant stock: the 2017 revision. New York: United Nations; 2017

[bookmark: _Toc52111311]        Figure 3: Percentage of female migrants worldwide and by region of destination, 2000 and 2017.
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Department of Economic and Social Affairs, Population Division. Trends in international migrant stock: the 2017 revision. New York: United Nations; 2017

1.2 [bookmark: _Toc52111279]Health Inequalities

Health and perinatal health inequalities between migrants and natives are of concern in most countries. It has been reported that migrant women experience more difficulties in accessing health care services, even though the reasons are not completely understood.[7] There is also a marked trend for worse pregnancy-related indicators among refugees and migrants.[7] Some possible explanations are often highlighted, such as living in poorer conditions, misinformation about legal rights and inadequate clarification during medical appointments,[4, 8] long distance to travel for the necessary care, economic constraints such as unemployment, poverty, or health professionals’ attitudes, communication problem, personal health beliefs, attitudes and practices. [9-11] 
Since the late 1960’s, some contrasting epidemiological observations have been reported: the “immigrant paradox”, also known as “healthy migrant effect”, referring to the fact that migrants who move to industrialized countries usually exhibit better health outcomes (e.g., fewer chronic diseases, lower rates of preterm birth, low birthweight and infant mortality and better pregnancy outcomes) when compared to native-borns. Possible explanations for these findings are the positive influence of informal family networks, healthier behaviors during pregnancy,[12] and the premise that healthier people are more able to migrate, while being ill would probably decrease the ambition to move.[13-15] Another hypothesis is selective migration by the immigration services, that could choose younger, healthier and better educated immigrants (selection bias), playing a key role in narrowing the scope of eligible immigrants.[16-18]  
In Portugal, the Portuguese Constitution ensures the right for health for all citizens, including migrants, through the National Health Service (NHS). By principle, health care should be available to every person according to their needs, irrespective of nationality, economic means, legal status, or other criteria. Free access to health services is guaranteed to children under 12 years of age, pregnant women and women after birth, women in family planning programs, unemployed people registered at a job center and their dependents and welfare benefits recipients. Although access is free of charge, migrant women might face more difficulties than native women in using health care services, [19] possibly supported by the justifications already mentioned. 
A recent WHO systematic review, including 325 studies from European countries from 2000 to 2016, found that “migrant women had poorer pregnancy outcomes compared with non-migrant women, including increases in pre and perinatal events such as induced abortions, cesarean section, instrumental deliveries and complications” during childbirth, and that migrant women had worse perinatal outcomes compared to non-migrant, reinforcing the trend of worse indicators among pregnant migrant women.[20] Another systematic review, including more than 4 million women from 30 studies from 1990 to 2012, pointed a higher risk profile in migrants, with an increased incidence of co-morbidities, reduced access to healthcare facilities, poor communication between women and caregivers, higher risk for postpartum depression, early neonatal death and maternal death.[12] 



1.3 [bookmark: _Toc52111280]Obstetric Interventions

Delivery without obstetric intervention can be defined as “birth to women whose labour starts spontaneously, progresses spontaneously without drugs, and who give birth spontaneously”.[21] Variations of intervention rate between countries could be explained by differences in maternal and perinatal characteristics, such as parity, maternal age, ethnicity, and birthweight. If variations persist even after taking into account maternal and neonatal characteristics, this could be indicative of inappropriate use of obstetrical interventions, which can lead to worse outcomes for the mother and baby.[22] Moreover, the overuse of unnecessary interventions “can harm patients physically and psychologically, and can harm health systems by wasting resources and deflecting investments in both public health and social spending”.[23]
The most frequent obstetric interventions are the use of epidural, spinal or general anesthesia, induction of labour, instrumental vaginal delivery (ventouse/vacuum extraction or forceps), episiotomy, and cesarean section. The European Perinatal Health 2018 Report has shown that in Portugal obstetric interventions during labour and delivery are more frequent than in other European countries. [24] 

[bookmark: _Toc52111281]1.3.1 Induction of Labour

The induction of labour is the process of artificially stimulate the uterus to start labour, usually performed by administering oxytocin or prostaglandins or by manually rupturing the amniotic membranes. The main indications of induction of labour are: post-term pregnancy, intra-uterine infection,  maternal complications requiring delivery (such as pre-eclampsia) and/or fetal complications (such as fetal growth restriction). It can cause painful contractions, resulting in increased use of anesthesia, as well as fetal distress, uterine hyperstimulation, uterine rupture and cesarean section. [25, 26] According to the last WHO recommendations, induction of labour should be performed only when there is a clear medical indication and the expected benefits outweigh its potential harms.[25]
Determining the best gestational age for induction of labour in term and post-term pregnancies is challenging, .[27] A clinical trial from 2018 included 3044 nulliparous women with a low risk pregnancy assigned to expectant management who were compared to 3062 women with an induction of labour at 39 weeks of pregnancy.[28] The induction of labour was not associated with a lower frequency of perinatal death and/or severe neonatal morbidity but was associated with a lower frequency of cesarean section.
The induction rate varies widely between Europem, ranging from 6.8% in Lithuania to over 27% in Brussels (Belgium), Malta, and Northern Ireland [29, 30] Only three of the 25 regions or countries for which complete data were available to Euro-Peristat displayed spontaneous onset of labour in more than 75% of cases (information was unavailable in Portugal).[30]

[bookmark: _Toc52111282]1.3.2 Instrumental Delivery

Instrumental birth (forceps or vacuum extraction) is an intervention used to help the birth if complications arise during the second stage of labor, such as fetal distress, prolonged labor, maternal exhaustion, or the need to avoid expulsive efforts among women with conditions such as heart failure or severe anemia.[31-33] 
	In some countries, the use of forceps has fallen out of favor among obstetricians, and it now make up about only 1.1% of vaginal deliveries, according to a retrospective study from United States of America from 2005 to 2013, that counted with 22598971 women.[34] In Europe, the use of forceps varies widely and is not related to the use of CS. The last Euro-peristat did not report detailed information about its frequency in Portugal.[24]
The use of vacuum extraction has also declined overall but is more frequently used than forceps delivery, which can be due easier management when compared to forceps, that requires skills, more training, and appropriate patient selection.[34] However, vacuum use is less likely to result in a successful vaginal delivery when compared to the use of forceps, and women report better experience after a vacuum delivery in comparison to forceps.[31]
Instrumental delivey can reduce maternal mortality from hemorrhage and sepsis, and perinatal mortality from asphyxia. However, instrumental deliveries have the potential to cause maternal, fetal and neonatal injury, such as intracranial haemorrhage, difficulty with feeding, and retinal haemorrhage with both modes of delivery.[35] The most common maternal complication using vacuum is postpartum hemorrhage, explained by genital tract laceration, while the most common infant complication is cephalohematoma.[36] 
Although vacuum extraction does have risks, it remains a safe alternative to forceps delivery, as it is associated with a lower risk of birth injuries, neonatal seizures and need for assisted ventilation.[32, 36] A cohort study, which included more than 400.000 healthy pregnant women and their children between 2000 and 2013 in Australia, examined the associations between operative and/or medical birth interventions on children’s health outcomes in the first 28 days. [37] In the short term (until 28 days), infants born by instrumental vaginal birth after induction or augmentation showed the highest association of jaundice and feeding problems compared with those born by spontaneous vaginal delivery. 

[bookmark: _Toc52111283]1.3.3 Cesarean Section

Cesarean section is a surgical procedure involving the incision of the walls of the abdomen and uterus for delivering the baby. Its main indications are the presence of maternal or fetal complications, such as fetal bradycardia, placental abruption and pre-eclampsia. 
CS can effectively reduce maternal and perinatal mortality and morbidity. Ability to provide access to timely caesarean delivery in emergency situations is a key quality indicator for maternity care services. However it is associated with higher risks of morbidity than vaginal delivery.Short-term maternal adverse consequences of CS include infection, hemorrhage (which are two of the main causes of global maternal mortality), allergic reactions to anesthesics, visceral injury, venous thromboembolism,[31, 38, 39] which can have negative effects on breastfeeding.[40, 41] There are also long-term consequences, namely subsequent subfertility, increased risk of miscarriage and stillbirth, increased risk of placenta previa, placenta accreta and placental abruption, decreased risk of urinary incontinence and pelvic prolapse.[39]
There is evidence of health impacts for the infant after a CS delivery, such as immune related diseases, including asthma, type 1 diabetes, obesity, and inflammatory bowel disease, hypothermia, impaired lung function, altered metabolism, altered blood pressure, increased risk for infections and altered feeding.[37, 39, 42-45]  A cohort study found significantly higher odds of hypothermia, eczema and long-term adverse outcomes (respiratory infection and metabolic disorder), observed for infants born by CS compared with those born by spontaneous vaginal delivery. 

The epigenetic hypothesis proposes that non-physiological interventions during the intrapartum period, specifically the use of synthetic oxytocin, epidural analgesia, and CS, could lead to different colonization of the gut flora compared with infants born by vaginal birth.[46, 47] A vaginal delivery could affect the neonatal immune response, protecting the child, and later the adult, against atopic and immunological diseases, program immune responses including weight regulation and metabolism, and could have an effect on children’s physical health and cognitive development.[37, 38, 47-49] 
CS is the most common obstetric intervention in many countries, and the frequency differs throughout Europe, with frequencies of CS ranging from 16% to 40% (32.9% in Portugal) in the last Europeristat report.[24] Cesarean rates has increased over the last 30 years, exceeding the proportion of 10 to 15% thought to be optimal, as stated by WHO,[50] and an increasing proportion of babies are delivered by CS when there is no medical or obstetric indication. By contrast, many low and middle-income countries (LMIC) still use it in less than 10% of deliveries, which is considered to be indicative of inadequate access to health services.[51] Nevertheless, its use in more than 20% of CS births has not shown to improve perinatal or neonatal outcomes, with no reduction in mortality rate.[51, 52] The situation is worsened by “the fact that the causes of the rise are not fully understood but emerge as a complex multifactorial labyrinth involving health systems, health care providers, women, societies, and even fashion and media”.[53]

[bookmark: _Toc52111284]1.3.4 Episiotomy

Episiotomy is a surgical incision of the perineum performed to enlarge the vaginal opening. This procedure is frequent, as reported by Blondel et al.[54] who used data from Euro-Peristat 2010, and reported that episiotomy rates in Europe varied between 5 and 75% of all vaginal deliveries (72.9% in Portugal). Theoretical benefits of episiotomy include: 1) substituting a clean cut for a ragged tear making repair easier and improving healing; 2) protecting the neonate from delivery trauma, which was thought to result in cerebral hemorrhage, birth asphyxia, and possibly cerebral palsy; 3) shortening of the second stage of labor; and 4) preventing perineal damage and subsequent pelvic prolapse.[55]
Routine or liberal use of episiotomy is not recommended for women with spontaneous vaginal birth, as it contributes to maternal morbidity, by increasing risks of blood loss, postpartum pain and dyspareunia.[55, 56] Rates of severe perineal tears and episiotomies are indicators of obstetrical quality of care. A Cochrane systematic review of 12 randomized clinical trials with 6000 women from 2017, identified an increased risk of severe perineal tear with routine (vs selective) episiotomy and no clear difference on blood loss at delivery, long-term dyspareunia and long-term urinary incontinence.[57]  A non-episiotomy protocol appeared to be safer for mother and child, while selective episiotomy policies result in fewer women with severe perineal trauma. [57] Moreover, they concluded that at short or long term there are no clear evidence that selective episiotomy policies results in harm to the mother or her baby. 

1.4 [bookmark: _Toc52111285]Risks and benefits of intervention during delivery

All the aforementioned interventions can be beneficial when a clear indication is diagnosed. However, all of them are associated with additional risks of maternal morbidity. The consequences of intrapartum interventions should encourage healthcare providers to work as interdisciplinary teams to promote natural childbirth processes for women. In 2013, Jansen et al.[26] published an illustration of the cascading events triggered by interventions during the childbirth process (Figure 3). This figure shows that interventions are connected to each other in a cascade. Once receiving one intervention it is likely that the women will fall into another one, influencing the process of delivery, postpartum, care and bond with the infant.
 
1.4.1 [bookmark: _Toc52111286]Obstetric interventions and outcomes in native and migrant women

Some studies from social sciences have discussed the association of race and class inequities with medical services, leading to social inequalities in the delivery room.[58] Several studies documented an association between the lack of access to antenatal care (ANC) and high mortality rates in Black infants, , while Hispanic women had better maternal outcomes, higher rates of breastfeeding initiation, despite an overall social disadvantage.[58] In Berlin, German women had a significantly higher frequency of planned CS, while migrants were significantly less likely to receive an epidural anesthesia during delivery and infants from migrant women had higher rate of congenital malformations.[59] In Finland, Malin et al. compared the access and use of maternity services, and outcomes among migrant and native women with a singleton pregnancy. [60] The interventions during pregnancy and childbirth varied between ethnic groups. A similar proportion of Finnish and migrant women had an instrumental delivery, while primiparous women from Africa, Somalia and Latin America and Caribbean had more CS.
The risk of maternal mortality and severe morbidity is increased among migrants from LMIC settings compared to non-LMIC host populations.[61] Disparities in intervention rates between migrant and non-migrant women may occur because of non-medical factors such as communication barriers, difficulty to address the health care system, less support and/or care practices by providers during labor and delivery and cultural preference.[61] Therefore, attention to women’s background and migrant status must be considered to improve normal childbirth processes.[58] Increasing the frequency of delivery without intervention could contribute to reducing maternal risks of hemorrhage, sepsis, scarring, subsequent placental and uterine problems. It could also participate in improving maternal-fetal connection, breastfeeding and neonate outcomes, besides the reduction of hospital costs associated with hospitalization.[26]
[bookmark: _Toc52111312]Figure 4: An illustration of cascading events using bed rest as an intervention
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[bookmark: _Toc52111287]
2. Objectives and Goals

The aims of this study are: 
1) to assess the association between migrant status and delivery without obstetric intervention in Portugal.
2) to investigate if some migrant sub-groups display higher or lower odds of delivery without obstetric intervention, compared with native women.


[bookmark: _Toc52111288]3. Material and Methods

[bookmark: _Toc52111289]3.1 Design and setting of the Bambino study

This is a secondary analysis of the Bambino project “Migrants and Perinatal Health: Barriers, Incentives and Outcomes [62]”, conducted by the Institute of Public Health of the University of Porto (ISPUP) in order to evaluate the access to and the utilization of perinatal health care services by migrant and native women in Portugal. Bambino is an exposed-non exposed observational cohort study which included native and foreign-born women (aged 18+) delivering a liveborn baby, from April 2017 until March 2019 in 32 public hospitals in mainland Portugal. Public maternity units were responsible for 85.7% (n=69.225) of all deliveries reported in mainland Portugal in 2017. All 39 public maternity units were invited to participate and 32 (82%) accepted to be enrolled in the recruitment process. Migrant women, defined as those born in a foreign country, were invited to participate by local investigators. For each migrant woman selected for the study, a native woman delivering a live birth immediately after was also invited. Maternal, obstetric, and neonatal data were retrieved from medical records after informed consent was given by the women, and completed by face-to-face interviews led  by the hospital’s staff and researchers from ISPUP. A computer assisted telephone interview was conducted three to six months after delivery by a team of trained multilingual interviewers from ISPUP. The interviews were conducted in the language of preference of the participant, using interpreters provided by the High Commissioner for Migration in Portugal (ACM), when needed. The Migrant Friendly Maternity Care Questionnaire (MFMCQ) was applied in order to collect data related to the migration history, socio-demographic characteristics, the use of health care services, obstetrics history, outcomes and perceptions of care during pregnancy, delivery, and postpartum. Overall, 5431 women were included.

[bookmark: _Toc52111290]3.1.1 Ethics approval 

The baMBINO project was approved by the Research Ethics Committee of ISPUP (CE14013, 14th of March 2014), by the National Committee of Data Protection (Authorization n° 13585/2016 28th December 2016), and by local ethics committees of all 32 collaborating hospitals. Written informed consents were obtained from the participants. 

[bookmark: _Toc52111291]3.1.2 Funding

The baMBINO study was financially supported by the European Regional Development Fund (FEDER) through the Operational Programme for Competitiveness and Internationalisation - COMPETE 2020, and by national funds of FCT – Fundação para a Ciência e Tecnologia (POCI-01-0145-FEDER-016874), under the scope of the project “Perinatal Health in Migrants Barriers, Incentives, and Outcomes” (Ref. FCT PTDC/DTPSAP/6384/2014) and the Research Unit of Epidemiology - Institute of Public Health of the University of Porto (EPIUnit) (POCI-01-0145-FEDER-006862; Ref. UID/DTP/04750/2013).

[bookmark: _Toc52111292]3.2 Participants: inclusion and exclusion criteria 

All women included in the Bambino project were eligible for this analysis. Out of 5431 women, we excluded 27 women who delivered outside of the hospital (e.g. ambulance, car, house), or in inappropriate places (e.g. corridor, elevator, emergency room), as they were less likely to receive obstetric interventions (Figure 5). We also excluded 75 women (1.38%) for whom the outcome was missing.

[bookmark: _Toc52111293]3.3 Exposure and Outcome assessment

The main exposure was the migrant status, classified as migrant (foreign-born women) and native (Portuguese-born women). We further analyzed the migrant group by region of birth, according to the United Nations classification[63] (Africa, America, Asia, Europe and Oceania).  
The outcome was delivery without obstetric intervention. This composite outcome was defined as spontaneous labour followed by a spontaneous vaginal delivery without episiotomy. Women with an induction of labor, an instrumental delivery (vacuum or forceps), an episiotomy and/or a cesarean section performed either before or during labour, were classified as having a delivery with obstetric intervention.

[bookmark: _Toc52111294]3.4 Other variables 

Maternal education was reported as the highest degree completed, classified as primary or lower (≤9 years of education), secondary (10 to 12 years of education), and tertiary education (>12 years of education). Regarding ANC, we reported late ANC initiation (≥12 weeks) and the total number of visits. Gestational age was expressed in completed weeks of gestation, and preterm birth defined as delivery <37 weeks. Complications during pregnancy included the following: gestational hypertension, pre-eclampsia, eclampsia, gestational diabetes, pyelonephritis, placenta praevia, placental abruption or any other described on the medical record. Parity and the presence of one or several previous cesarean section(s) were combined in a single variable, categorized as nulliparous, multiparous with and without previous cesarean section.
The healthcare professional who provided most of the care during delivery was reported by the participant, and further categorized as medical doctor, nurse or midwife, or other (usually reported as team with no further distinction). The variables length of stay in Portugal and healthcare professional at birth come from the phone questionnaire (MFMCQ), for which the overall participation rate was 58.5%, resulting in more missing data. 

[bookmark: _Toc52111295]3.5 Flow chart

[bookmark: _Toc52111313]Figure 5: Flow chart 
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[bookmark: _Toc52111296]3.6 Statistical Analysis

Characteristics and outcomes of Portuguese and migrant women (overall and by region of birth) were described as frequencies and percentages. Categorical variables were compared using chi square or Fisher exact tests, as appropriate. 
The association between migrant status (overall and by region of birth) and delivery without intervention was assessed using univariate and multivariate multilevel mixed-effects logistic regression models, considering women as level one and maternity units as level two. The two-level models were chosen to take the clustering of women within maternity units into account.
We first ran an empty multilevel model exclusively with the outcome (p value=0.01). Second, we ran multilevel binary logistic regressions to investigate the association of each variable with the outcome. We finally quantified the association between migrant status and delivery without intervention using multilevel multivariate logistic regressions adjusting for potential confounders identified in the literature (marital status, maternal age, maternal education, parity, complications during pregnancy, gestational age at delivery, multiple pregnancy, fetal presentation, and birthweight). Results were reported as crude and adjusted odds ratio (ORs and aORs) with 95% confidence intervals (CI).
There were less than 2% of missing data for most variables, except for education (10.5%), parity (4.9%) and complications during pregnancy (2.3%), and they were considered missing at random. Overall, 1015 participants (19%) had at least one missing data in the final model. Multiple imputations using chained equations was used to account for missing data in the baseline characteristics, generating 20 imputed datasets, and results were pooled for a final analysis according to Rubin’s rules.[64] We present the results obtained with both complete-cases and multiple imputation analyses.
A sensitivity analysis was performed to investigate the association of migrant status and delivery without intervention among women with a low-risk pregnancy, defined as women with no previous CS, no complication during pregnancy, delivering a full-term (gestational age ≥37 weeks), non-malformed, singleton in cephalic presentation. Statistical significance was set at 2 tailed p value < 0.05. Data were analyzed by the use of the software SPSS version 26 for Windows (IBM Corp. Chicago, IL, USA).
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We included 5329 women in this analysis (Figure 5), of whom 2515 (47.1%) were Portuguese-born and 2814 (52.9%) were foreign-born. Among migrant women, 1511 (53.7%) were from Africa, 607 (21.6%) from America, 149 (5.3%) from Asia and 547 (19.4%) from Europe. No woman from Oceania remained after applying exclusion criteria (Table 1). 
Table 1 displays sociodemographic and obstetric characteristics among native and migrant women. The length of stay in Portugal was five years or less for 38.7% of migrant women. Compared to native women, migrant women were less often in the extreme age groups (less than 20 or more than 35 years old), and more often had a secondary educational level. The most common self-declared ethnicity was Caucasian for natives, and Black for migrants. Migrants were more likely to use ANC inadequately, i.e. to initiate ANC late (≥12 weeks) or to have less than 7 visits. Migrant women less often smoked during pregnancy than native women. The overall frequency of complications during pregnancy was not different between migrant and native women, except for diabetes diagnosed in 7.0% of Portuguese women, 8.8% of African women, 10.4% of American women, 19.5% of Asiatic women and 7.5% of European women (p<0.001, data not shown). The majority of women were nulliparous in both groups.There was no difference in multiple pregnancies and presentation between the two groups.
Overall, migrant women were more likely to give birth without obstetric intervention (25.4% vs 22.1%). There was no difference between migrant and native women regarding the onset of labor. However, migrant women had more cesarean sections, less instrumental deliveries and less episiotomies than Portuguese women (Table 1).
There were as well some differences in neonatal characteristics, with a higher frequency of low birthweight babies in Portuguese women, and a higher frequency of babies with a birthweight ≥4000g in migrant women. Infants from migrant women had a higher frequency of malformations.
Table 2 reports sociodemographic and obstetric characteristics among native and migrant women by region of birth. European women had the higher rate of long-term length of stay in the host-country (>15 years). The majority of women declared being married or living with a partner, ranging from 60.3% in African women to 96.6% in Asian women. African women had a lower educational level, initiated the ANC later and had less visits than the other groups of women. American women were older than the other groups, more often multiparous with a previous CS, had higher rates of CS before labour, and CS as mode of delivery. European women more often had an eutocic delivery and their infants had the highest rate of malformations. Asian women had less inductions of labour, but more vacuum, forceps, episiotomy and 3rd and 4th perineal tear grades than women of other regions. Asiatic women were the group with lowest rate of delivering without intervention. Portuguese women were less often induced and had higher frequency of birthweight ≤2500. 
The association of migrant status, maternal and neonatal characteristics with delivery without intervention is presented in table 3. Overall, delivery without intervention was more frequent in migrant women, and especially in those from Africa. The other characteristics associated with delivery without intervention were: low education level, multiparity without previous CS, late initiation of ANC, no complication during pregnancy, single pregnancy, fetus in cephalic presentation, delivery at 39 weeks of gestation, and birthweight between 2500 and 3500g. 
The association of migrant status with delivery without intervention was investigated using uni- and multivariate analyses presented in Tables 4 & 5. Migrant women had higher odds of giving birth without intervention in both univariate (OR 1.18, CI 95% 1.05-1.32) and multivariate analysis (aOR 1.22, CI 95% 1.07-1.39). This association varied by region of birth, with African women having higher odds of delivery without intervention (aOR 1.30,CI 95% 1.14-1.49), while no significant association was shown in the other subgroups. Moreover, women with a low education level and multiparous women without previous CS had higher odds of delivery without intervention (Tables 4 & 5). One the other hand, women with ≥35 years of age, with any complication during pregnancy, multiple gestation, gestational age at delivery of 40 or 41 weeks, with a fetus in a non-cephalic presentation and a birthweight ≤2500g or ≥3500g had lower odds of giving birth without intervention (Tables 4 & 5).
A sensitivity analysis was performed among 2490 women with a low risk pregnancy, demonstrating similar results (Table 6), except for education level and birthweight ≤2500g.


[bookmark: _Toc52111298]5. Discussion 

[bookmark: _Toc52111299]5.1 Main findings

This study aimed to assess if there is any association between migrant status and delivery without intervention. Migrant women had higher odds of giving birth without intervention, especially the sub-group of African women, which persisted after adjusting for potential confounders. 

[bookmark: _Toc52111300]5.2 Interpretation

[bookmark: _Toc52111301]5.2.1 The frequency of obstetric interventions in Portugal

Data regarding birth without obstetric intervention were available in the 2008 European Perinatal Health Report (based on data from 2004). Eight countries, but not Portugal, provided data to build this indicator with the same definition than ours. The frequency of birth without obstetric intervention was higher than in our study: it ranged from 26.2% in Malta to 59.1% in Latvia. This indicator was not presented in more recent reports.
More recently, data from Euro-Peristat from 2010 pointed that most European countries had episiotomy rates between 16 and 38% of all vaginal deliveries, while Portugal displayed a frequency of 72.9%.[30] In this study, native-born women had a frequency of 52%, while migrants had about 48%, which is lower than in 2010 butremains higher than the average frequencies in Europe. Thus, our results go in the same direction of Euro-Peristat, with a lower frequency of delivery without intervention in Portugal in comparison to other countries in Europe, as both the rates of CS and episiotomy are high. 

[bookmark: _Toc52111302]5.2.2 Different trends between Migrant and Natives

Migrant women had higher odds of delivery without intervention as compared to native women, after adjusting for the main indications of obstetric interventions. When looking at the different components of this composite outcome, there was no statistical significance between migrant and natives women related to onset of labour. However, as mode of delivery migrant women had higher CS deliveries rates, and lower rates of vacuum and forceps delivery. Migrant women had lower rates of episiotomy compared to natives. These different results were not explained by socio-demographic and/or medical characteristics. Thus, they could be interpreted as differences in obstetric practices and quality of care for migrants in comparison to natives, which deserves discussion.[59]
To date, only few studies have investigated perinatal heathcare and outcomes of migrant women in the Portuguese healthcare system.[12, 65-67] Most studies led in other countries point to a higher health risk profile in migrants. A systematic review, with 30 studies conducted mainly in Europe, but some were carried out in the United States of America, Canada and Australia, concluded that migrants had an “increased incidence of co-morbidity in some populations, reduced access to health facilities particularly in illegal migrants, poor communication between women and caregivers, a lower rate of obstetrical interventions, a higher incidence of stillbirth and early neonatal death, an increased risk of maternal death, and a higher incidence of postpartum depression”.[12]  Reasons for this findings included reduced access to and use of healthcare facilities, resulting in a higher incidence of adverse outcomes. Similar association of worse pregnancy outcomes for migrant women living in Europe was found on a recent systematic review from 2020, which included qualitative and mixed-methods studies.[68] The authors analyzed 51 articles from 14 European countries, with data on 1330 migrant women, and found that migrants’ experiences in their country of origin influenced their expectation of need for medical surveillance and interventions during pregnancy and childbirth. Despite the large number of studies of migration and perinatal health, which have focused mostly on perinatal outcomes, there are only limited data available regarding delivery without intervention, which limits the possibility of comparing our results to the litterature. 
Our main result is in line with a Dutch study which used retrospective data from the Netherlands Perinatal Registry from 2000 to 2008, with 1.5 million women. Non-Western ethnicity and low socioeconomic status were associated with lower odds of induction of labour and elective CS , and suggested the existence of inequalities in obstetric care utilization in the Netherlands.[69] However, an opposite trend was found based on data from the Finnish Medical Birth Register (1999-2001), with migrant women having more intervention during delivery, most of the times represented by higher rates of CS and induction of labour.[60] The authors concluded that even when there is a good general maternal care coverage among migrants, variations exist in the type of treatment given to them or needed by them in the host country, resulting in higher incidence of interventions and, consequently, worst perinatal outcomes.[60] 
A systematic review and meta-analysis from 2013, with 76 studies and more than one million women, evidenced that 69% of the studies reported different rates of CS between migrants in Western industrialized countries and  receiving-country-born women.[70] They found higher overall CS rates for African and Latin America women, and lower rates for European women, which is in line with our results. To explain differences in CS rates observed, the authors evoked a combination of factors and mechanisms, such as language/communication barriers, low socioeconomic status, poor maternal health, gestational diabetes/high body mass index, feto-pelvic disproportion, and inadequate ANC, but they concluded that there was limited evidence to explain these differences in practice. On the other hand, suggested protective factors against CS included a healthy migrant effect, preference for a vaginal birth, a healthier lifestyle (low body mass index, no smoking, no alcohol or drug use), a younger age and the use of fewer interventions during labour and birth. 
A recent qualitative study identified perceived protective mechanisms used to avoid obstetric interventions in Somali refugee women compared to United States-born women.[71] Somali refugee women usually had poor health-seeking behavior, and the mechanisms they reported reflected the fear of obstetric interventions and a perceived lack of choice in their care process, influenced by cultural and religious beliefs. In our study, we had no data to investigate cultural and religious mechanisms that could influence the use of any intervention during delivery, which could have played a role in the associated found.

[bookmark: _Toc52111303]5.2.3 Migrants and Natives in Portugal

In our data, the migrant group included a large proportion of women from PALOPS and Brazil (in the America sub-group). It is important to highlight that these women come from Portuguese-speaking countries, who share the same language as Portugal, so the communication should not be a barrier in understanding healthcare providers during ANC and childbirth. African women were the ones with higher odds of delivery without intervention in comparison with Portuguese women. This finding diverges from many other previous studies where they often have more interventions during delivery when comparing to host-country native-born women.[8, 20, 60, 72-74]
African and American women had higher rates of CS, which is in line with several studies in many European countries, showing higher rates of CS in African and Latin women, and reflecting the same tendency they have in their own countries. [12, 60, 66, 70, 75-79] Higher rates of CS are not explained by the presence of clinical indications, such as pregnancy complications, which suggests that cultural background partly influences the mode of delivery beyond the standards of care in the host country.[51, 59, 77] 
Another study from public hospitals in Spain, comparing the rates of medical interventions in Spanish and non-Spanish women, found a higher risk of CS in Latin Americans and a lower one in Chinese women.[78] They also reported behavioral and cultural values of the women and health care providers as contributors to differences in labour management and mode of delivery. Besides clinical and physical aspects, non-medical factors may have an impact on perinatal health.[70] In the present study, the lower proportion of multiparous with previous CS, multiple pregnancies and complications during pregnancy in the migrant group could be indicators of the unnecessary indication of CS, especially CS before labour. Though we could not account for behavioral aspects, they could have played a role into women’s request or doctor’s election of CS before labour.
European women had the second highest rate of delivering without intervention, lowest rate of CS and highest rates of spontaneous labour and eutocic delivery. The frequency of delivery wihout intervention in Portugal was almost the same as the sub-group Europe, but had lower rate of eutocic delivery and higher rate of CS, which goes in the same direction found on previous European data.[24]
Some studies stablished that groups of countries with common or similar traditions could explain the similarities in obstetric practices, such as the lower rates of instrumental delivery in countries in the east of Europe, Nordic countries and the Netherlands.[80] Some others have found that European women had less interventions during delivery and better pregnancy outcomes when comparing to migrants in Spain, Finland and Eastern Europe,[15, 60, 78]  which support our results. 
Overall, Asian women had more vacuum and forceps deliveries, and episiotomies, which can be linked to the fact of being the group with the higher rates of diabetes and babies with ≥4000 grams and lower attendance to ANC. Higher incidence of gestational diabetes in Asiatic and prevalence of larger babies is in accordance with previous publications.[81]  However, this group of women had a frequency of vacuum delivery of 20%, which is higher than the average in other settings, that ranges 3 to 11%.[36] An Australian study compared the risk profile rate of women born in Australia and migrants on obstetric interventions in low-risk pregnancy, considering the use of pain relief, labour induction, cesarean section, episiotomy and perineal trauma.[74] They found that Chinese women had high instrumental birth rates and Indian women had the lowest rates of spontaneous labour, normal vaginal birth, and the highest rates of instrumental birth, episiotomy and CS.

[bookmark: _Toc52111304]5.2.4 Hypothesis for the difference in trends between migrant and native women

A combination of factors can be hypothesized to explain improved obstetric outcomes for migrant women compared to Portuguese women. One possible explanation could be the length of stay in Portugal. Length of stay in the host-country is an important factor in understanding differences in patterns of health services utilization, as recent migration can lead to difficulties in understanding the healthcare system and difficulties in communication.[19] It could have played a role in our study, since the large fraction of European women were living in Portugal for more than 15 years, while the majority of Asian women were recent migrants.
On the other hand, although migrants are often healthy when they arrive in the country, their health tends to deteriorate over time.[68] This is supported by a study from the United States, where a length of residency of more than five years was a predictor of preterm birth among infants of mothers born in Mexico indicating that the reproductive health of migrants declines with time.[82] The healthy migrant effect may be correlated to the length of stay, at least for perinatal outcomes, and may only apply to recent migrants.[18, 83] This was not found in our results. 
A cohort study of 3006 women who gave birth in the United States from 2009 to 2011 found that women’s positive attitudes toward vaginal delivery were associated with lower odds of CS.[84] They also found that Black women reported a tendancy to more positive attitudes towards vaginal birth than did white women.[58] But vaginal delivery attitudes was only related to white women and those with a high-socioeconomic status, as they were more able to express their preferences during childbirth. Our results showed a similar trend, as African women were the ones with lower educational level, who tended to have higher rates of CS but had an overall higher rate of delivery without intervention.[8, 85, 86]
A systematic review from 2019 with 35 publications about health care delivered to migrants and refugees in high-income countries found that communication, continuity of care and confidence are the three main factors influencing health care for migrants and refugees. Communication was recognized as the key point to build-up confidence between the health care provider and the patient.[87] ANC visits could be an opportunity to provide an equitable support during pregnancy, if the migrant receives complete information, adequate translation and if a non-discriminatory culture is maintained,[12] leading to possibility of lower intervention, endorsed by confidence with communication with healthcare providers. The sub-group with lower frequency in attendance to ANC was Asia. The lower number of visits to ANC than the counterparts could be another explanation to the lower frequency of delivery without intervention. However, with lower attendance at ANC, they could not have the opportunity to create a trustful connection with health professionals to understand what is expected during childbirth and what are their rights during this process. 

Studies have shown higher rates of obstetric interventions in obstetrician-led models of care compared to midwife-led continuity of care.[88] Most of them confirm benefits of planning birth in midwife-led settings for low risk women, with lower rates of medical interventions, including a 22% reduction in the CS rate, better maternal, perinatal and neonatal outcomes and higher tendencies of satisfaction.[89, 90] Implementing midwife-led units in Portugal (currently almost inexistent) could participate in decreasing the overall frequency of obstetric interventions and their disparities..[88] 
Another important point is to stimulate the use of birth-plan during pregnancy. A cohort study performed with more than 300 women in the United States, found that women with a birth plan had fewer obstetric interventions.[91] The importance of a birth plan is being more and more recognized, Portugal included this option in the law at the end of 2019. Future research regarding its effects on interventions during delivery should be planned. 

In Portugal, free access to health care is offered to all pregnant women, irrespective of their legal status. The initiation and number of ANC visits in this study reflected differences among the groups, with migrant women less likely to comply with the national recommendations. One possible interpretation is a lack of access to information and knowledge of local health system. Differences in ANC utilization by migrants was already reported by several authors, including  a study in Portugal in 2014, which found that migrants frequented ANC less than natives, and had higher rates of intrapartum complications explained by unsatisfactory interactions with healthcare staff.[66, 92]  

In 2016, Grobman et al.[93] analyzed data from a cohort of more than 110.000 women who delivered at 25 hospitals across the United States, investigating the associations between race and ethnicity and obstetric care, as well as some perinatal health outcomes, such as postpartum hemorrhage, peripartum infection and severe perineal laceration. For obstetric care, they considered labour induction, cervical dilatation, labour induction with oxytocin, augumentation, vaginal delivery, episiotomy and use of anesthesia. Their results suggested that racial and ethnic differences in maternal morbidities and obstetric care observed could not easily be explained by differences in other patient characteristics or the hospital in which care was provided. An increased frequency of episiotomy was found in Asian women, but the reasons were not clear, because other patient characteristics, such as BMI and parity, did not account for the difference. They concluded that “differences in care may be one explanation for the racial and ethnic differences in outcomes that were observed”. 
 This concept of differential care helps to understand how broad social inequalities operate in patient-provider interactions with migrants and natives. Differential care is expressed in health services by verbal and non-verbal medical professionals' perceptions on migrant characteristics (racial/ethnic, social, financial, cultural and linguistic) affecting the process of care. The attention given by the host-country healthcare provider can be influenced by its own beliefs regarding racial and socioeconomic status, changing the course of its care.[84, 94] On the other hand, migrants’ perception of the host country can be influenced by their country of origin, health status and health beliefs in previous experiences of illness or childbirth. [19]  
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The fact of migrant women in our sample had better delivery outcomes than native, could a consequence of the “healthy migrant effect”. The increasing diversity of migrants in Europe adds challenges during pregnancy and post-childbirth especially for those who do not speak or understand the national language, which is a challenge to tackle for the both healthcare providers and health systems.[95] Host-countries need to keep attention to offering non-discriminatory and equitable care for migrants and natives. Unmeasured factors, as said before by previous studies, or even differential care probably plays a role, and may also affect some groups favorably and others unfavorably.[96] As a systematic review and meta-analysis concluded, “it remains to be determined whether and to what extent the risk of adverse birth outcomes differs for particular migrant groups according to their actual destination and whether such an effect, if existent, is due to selective migration or to differential exposures in the receiving environment”. [96]
Available evidence on social inequalities in health in Portugal was pointed by a systematic review from 2016 including 71 publications.[85]  The authors emphasized that Portugal is amongst the most unequal countries in Europe, and still has major health inequalities, even though the country has one of the lowest proportion of migrants in Europe.[85] They suggested that the country could take advantage from this smal proportion of migrant to promote higher social protection to the poorest, and consensual measures to fight inequalities in health. The identification of disparities is the first step in comprehensive efforts to reduce health disparities. Challenges reside not only in assuring access, but also in promoting equity in the quality of care. It is important to improve perinatal health promotion, possibly through promoting values such as equity, women empowerment, and their engagement in health, thinking of them as active partners of health providers.


[bookmark: _Toc52111305]5.3 Strengths and limitations

The main strengths of this study are the large sample size, the diversity of countries and regions of origin represented and the topic originality, as researchers usually focus on a single intervention without considering the whole range of obstetric interventions provided during childbirth. A total of 32 maternity units participated in this study, allowing us to collect data about a large range of practices during childbirth.
 A first limitation of this study is that we did not take into account the legal status of migrant women, as refugees and asylum seeker status could have an increased risk of poorer outcomes. However, this situation was rare, as only few women had a refugee and asylum seeker status. External validity is limited as the representativeness of our sample is unclear, and as the migrant group composition is quite specific to Portugal due to its former colonial ties. Moreover, we did not give in-depth insight into the relationship of the mother, her partner and their specific motivations for migration, so it would be possible to understand the connection with the host country and if she had the family support that could lead to more confidence to pass through childbirth. Other factors that could influence intervention during delivery such as women’s preference, caregiver preference, or even other factors such as hospital policy could not be taken into account either. Also, pooling women together in region sub-groups makes difficult to analyze possible differences in interventions by country of birth. It was not possible to know the precise indication(s) of intervention. However, we were able to adjust for the main reasons leading to medical interventions. 



[bookmark: _Toc52111306]6. Conclusion

Migrant women overall, and African migrant women specifically, had higher odds of giving birth without intervention when compared to native women in Portugal, independantly of the main indications for intervention. In order to achieve a more equitable care provision, further research regarding the underlying reasons, including differential care, should be performed, considering the possibility to understand some different attitudes from health providers that could cause these complex disparities. Besides differences in interventions during childbirth, the risk of adverse maternal and neonatal outcomes between natives and migrants needs to be investigated further.
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[bookmark: _Toc52111319]Table 1 Sociodemographic and obstetric characteristics among native and migrant women
	
	Natives
(n=2515)
n
	%
	Migrants
(n=2814)
n
	%
	p value

	Region of birth, n=5329
	
	
	
	
	<0.001

	Portugal
	2515
	100
	0
	0.0
	

	Africa
	0
	0.0
	1511
	53.7
	

	America
	0
	0.0
	607
	21.6
	

	Asia
	0
	0.0
	149
	5.3
	

	Europe
	0
	0.0
	547
	19.4
	

	Length of stay in Portugal (years), n=3147
	
	
	
	
	<0.001

	Lifetime
	1482
	100
	0
	0
	

	≤5 
	0
	0.0
	644
	38.7
	

	6-10 
	0
	0.0
	392
	23.5
	

	11-15
	0
	0.0
	260
	15.6
	

	>15
	0
	0.0
	369
	22.2
	

	Maternal age (years), n=5307
	
	
	
	
	

	≤20
	133
	5.3
	102
	3.6
	0.003

	21-34
	1668
	66.7
	1958
	69.8
	

	≥35
	798
	28.0
	748
	26.6
	

	Highest maternal education (years), n=4768
	
	
	
	
	0.006

	Primary (≤9)
	776
	33.8
	786
	31.7
	

	Secondary (10-12)
	785
	34.2
	957
	38.7
	

	Tertiary (>12)
	733
	32.0
	735
	29.6
	

	Self-declared ethnicity, 
n=5182
	
	
	
	
	<0.001

	Caucasian
	2214
	89.4
	891
	32.9
	

	Black
	166
	6.7
	1378
	50.9
	

	Asian
	2
	0.1
	102
	3.8
	

	Latin/Hispanic
	3
	0.1
	80
	3.0
	

	Mixed
	44
	1.8
	199
	7.4
	

	Gypsy
	37
	1.5
	10
	0.4
	

	Other
	10
	0.4
	46
	1.6
	

	Married or living with a partner, n=5067
	1790
	71.7
	2008
	72.8
	0.367

	Parity, n=5067
	
	
	
	
	<0.001

	Nulliparous
	1196
	49.6
	1159
	43.6
	

	Multiparous without previous CS
	855
	35.5
	1019
	38.3
	

	Multiparous with previous CS
	358
	14.9
	480
	18.1
	

	ANC initiated ≥12 weeks, n=4948
	523
	22.0
	928
	36.2
	<0.001

	Total number of ANC visits, n=4986
	
	
	
	
	<0.001

	<3
	42
	1.8
	128
	4.9
	

	3-6
	576
	24.1
	774
	29.8
	

	7-9
	929
	38.9
	1037
	39.9
	

	≥10
	839
	35.2
	661
	25.4
	

	Any complication during pregnancy,1 n=5208
	730
	29.7
	846
	30.8
	0.374

	Multiple pregnancy, n=5329
	49
	1.9
	50
	1.8
	0.644

	Smoking during pregnancy, 
n=5198
	458
	18.6
	180
	6.6
	<0.001

	Onset of labour, n=5221
	
	
	
	
	0.376

	Spontaneous
	1482
	60.8
	1632
	58.8
	

	Induced
	630
	25.7
	756
	27.2
	

	Cesarean before labour
	332
	13.5
	389
	14.0
	

	
Mode of delivery, n=5245
	
	
	
	
	

0.002

	Eutocic
	1320
	53.3
	1497
	54.1
	

	Vacuum
	333
	13.4
	305
	11.0
	

	Forceps
	72
	2.9
	53
	1.9
	

	Cesarean section
	752
	30.4
	913
	33.0
	

	Episiotomy,2 n=3591
	898
	52.1
	890
	47.7
	0.008

	Perineal tear,2 n=3430
	
	
	
	
	0.590

	None
	1080
	65.8
	1171
	65.5
	

	1st grade
	398
	24.3
	443
	24.8
	

	2nd grade
	155
	9.4
	160
	8.9
	

	3rd or 4th grade
	8
	0.5
	15
	0.8
	

	Delivery without intervention,3 n=5329
	555
	22.1
	714
	25.4
	0.005

	Gestational age at delivery (weeks), n=5238
	
	
	
	

	0.046

	<37
	200
	8.0
	220
	7.8
	

	37
	187
	7.4
	206
	7.4
	

	38
	446
	17.7
	437
	15.5
	

	39
	736
	29.3
	827
	29.4
	

	40
	645
	25.6
	712
	25.3
	

	≥41
	260
	10.5
	362
	13.1
	

	Cephalic presentation, n=5223
	2323
	94.7
	2637
	95.2
	0.346

	Healthcare provider at birth,
n=3079
	
	
	
	
	<0.001

	Medical doctor 
	538
	36.9
	637
	39.3
	

	Nurse or midwife 
	657
	45.1
	585
	36.1
	

	Other/Don’t know
	263
	18.0
	399
	24.6
	

	Birthweight baby 1, n=5307
	
	
	
	
	<0.001

	≤2500g
	222
	8.9
	198
	7.1
	

	2500-3000g
	609
	24.3
	578
	20.6
	

	3000-3500g
	1010
	40.3
	1170
	41.8
	

	3500-4000g
	562
	22.4
	672
	24.0
	

	≥4000g
	103
	4.1
	183
	6.5
	

	Birthweight baby 2, n=99
	
	
	
	
	0.108

	≤2500g
	33
	67.3
	23
	46.0
	

	2500-3000g
	9
	18.4
	18
	36.0
	

	3000-3500g
	3
	6.1
	1
	2.0
	

	3500-4000g
	0
	0.0
	1
	2.0
	

	≥4000g
	4
	8.2
	7
	14.0
	

	Any newborn malformation
n=5136
	29
	1.2
	51
	1.9
	0.044

	Any admission to NICU
n=4078
	169
	8.5
	196
	9.4
	0.308



 ANC: antenatal care, CS: cesarean section, NICU: neonatal intensive care unit
1Complications during pregnancy include: hypertension, preeclampsia, pyelonephritis, placenta praevia, placental abruption
2 Among women with vaginal delivery
3 Intervention during delivery: induction of labour or vacuum or forceps or episiotomy or cesarean section before or during labour
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	Migrants 
	
	
	
	

	

	Natives
(n=2515) 
n (%)
	Africa (n=1511)  
n (%)
 
	America (n=607) 
n (%) 
	Asia (n=149) 
n (%) 
	Europe (n=547) 
n (%) 
	p value

	Length of stay in Portugal (years), n=3147
	
	
	
	
	
	<0.001

	Lifetime
	1482 (100)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	

	≤5 
	0 (0.0)
	313 (38.9)
	172 (41.8)
	62 (72.1)
	97 (26.6)
	

	6 -10 
	0 (0.0)
	232 (28.9)
	78 (19.0)
	16 (18.6)
	66 (18.2)
	

	11 - 15
	0 (0.0)
	100 (12.4)
	87 (21.2)
	5 (5.8)
	68 (18.7)
	

	>15
	0 (0.0)
	159 (19.8)
	74 (18.0)
	3 (3.5)
	133 (36.5)
	

	Maternal age, n=5307
	
	
	
	
	
	<0.001

	≤20
	134 (5.3)
	60 (4.0)
	15 (2.5)
	4 (2.7)
	22 (4.0)
	

	21-34
	1670 (66.7)
	1081 (71.9)
	376 (62.0)
	121 (82.3)
	378 (69.3)
	

	≥35
	701 (28.0)
	362 (24.1)
	215 (35.5)
	22 (15.0)
	146 (26.7)
	

	Highest maternal education (years), n=4768
	
	
	
	
	
	<0.001

	Primary (≤9)
	776 (33.8)
	517 (37.9)
	119 (22.4)
	34 (26.8)
	114 (25.2)
	

	Secondary (10-12)
	785 (34.2)
	492 (36.1)
	262 (49.4)
	43 (33.8)
	160 (35.5)
	

	Tertiary (>12)
	733 (32.0)
	354 (26.0)
	150 (28.2)
	50 (39.4)
	179 (39.3)
	

	Self-declared ethnicity, n=5182
	
	
	
	
	
	<0.001

	Caucasian
	2214 (89.4)
	38 (2.6)
	341 (59.0)
	16 (11.5)
	466 (93.9)
	

	Black
	166 (6.7)
	1321 (90.4)
	48 (8.3)
	3 (2.2)
	6 (1.1)
	

	Asian
	2 (0.1)
	1 (0.1)
	0 (0.0)
	98 (70.5)
	3 (0.6)
	

	Latin/Hispanic
	3 (0.1)
	1 (0.1)
	74 (12.8)
	0 (0.0)
	5 (0.9)
	

	Mixed
	44 (1.8)
	82 (5.6)
	106 (18.3)
	7 (5.0)
	4 (0.9)
	

	Gypsy
	37 (1.5)
	0 (0.0)
	1 (0.2)
	0 (0.0)
	9 (1.7)
	

	Other
	10 (0.4)
	18 (1.2)
	8 (1.4)
	15 (10.8)
	5 (0.9)
	

	Married or living with a partner, n=5255
	1790 (71.7)
	934 (60.3)
	475 (80.0)
	143 (96.6)
	456 (85.1)
	<0.001

	Parity, n=5067
	
	
	
	
	
	<0.001

	Nulliparous
	1196 (49.6)
	567 (40.5)
	257 (44.2)
	69 (47.9)
	266 (50.1)
	

	Multiparous without previous CS
	85 (35.5)
	564 (40.3)
	186 (32.0)
	58 (40.3)
	211 (39.7)
	

	Multiparous with previous CS
	358 (14.9)
	270 (19.2)
	139 (23.8)
	17 (11.8)
	54 (10.2)
	

	ANC initiated ≥12 weeks n=4948
	657 (26.1)
	738 (48.8)
	203 (33.4)
	70 (47.0)
	164 (30.0)
	<0.001

	Number of ANC visits n=4986
	
	
	
	
	
	<0.001

	<3
	42 (1.7)
	98 (6.5)
	13 (2.1)
	3 (2.0)
	14 (2.6)
	

	3-6
	576 (22.9)
	464 (30.7)
	138 (22.8)
	45 (30.2)
	127 (23.2)
	

	7-9
	929 (36.9)
	464 (35.5)
	138 (37.2)
	45 (38.3)
	127 (39.8)
	

	≥10
	968 (38.5)
	413 (27.3)
	230 (37.9)
	44 (29.5)
	188 (34.4)
	

	Any complication during pregnancy,1 n=5208
	730 (29.7)
	457 (31.0)
	172 (29.0)
	52 (35.9)
	165 (30.8)
	0.471

	Multiple pregnancy, n=5329
	49 (1.9)
	28 (1.9)
	16 (2.6)
	0 (0.0)
	6 (1.1)
	0.153

	Smoking during pregnancy, n=5198
	458 (18.6)
	53 (3.6)
	41 (6.9)
	0 (0.0)
	86 (16.2)
	<0.001

	Onset of labour, n=5221
	
	
	
	
	
	0.012

	Spontaneous
	1482 (60.6)
	848 (56.8)
	352 (58.9)
	93 (62.8)
	339 (63.0)
	

	Induced
	630 (25.8)
	430 (28.8)
	144 (24.1)
	42 (28.4)
	140 (26.0)
	

	Cesarean before labour
	332 (13.6)
	215 (14.4)
	102 (17.0)
	13 (8.8)
	59 (11.0)
	

	Mode of delivery, n=5245
	
	
	
	
	
	<0.001

	Eutocic
	1320 (53.3)
	823 (55.4)
	282 (47.5)
	75 (50.7)
	317 (58.6)
	

	Vacuum
	333 (13.4)
	128 (8.6)
	71 (12.1)
	30 (20.2)
	75 (13.8)
	

	Forceps
	72 (2.9)
	10 (0.7)
	19 (3.2)
	10 (6.8)
	14 (2.6)
	

	Cesarean section
	752 (30.4)
	524 (35.3)
	221 (37.2)
	33 (22.3)
	135 (25.0)
	

	Episiotomy,2 n=3591
	898 (52.1)
	374 (38.8)
	210 (56.0)
	74 (62.7)
	232 (56.6)
	<0.001

	Perineal tear,2 n= 3430
	
	
	
	
	
	0.002

	None
	1080 (65.8)
	585 (62.9)
	238 (67.5)
	74 (66.1)
	274 (69.5)
	

	Grade 1
	398 (24.3)
	269 (28.9)
	77 (21.8)
	22 (19.6)
	75 (19.0)
	

	Grade 2
	155 (9.4)
	70 (7.6)
	94 (9.6)
	13 (11.6)
	43 (10.9)
	

	Grades 3 or 4
	8 (0.5)
	6 (0.6)
	4 (1.1)
	3 (2.7)
	2 (0.6)
	

	Delivery without intervention,3 n=5329
	555 (22.1)

	432 (28.6)

	123 (20.3)

	29 (19.5)

	130 (23.8)

	<0.001


	Gestational age at delivery (weeks), n=5328
	
	
	
	
	
	0.479

	<37
	200 (8.1)
	117 (7.9)
	51 (8.5)
	8 (5.4)
	44 (8.2)
	

	37
	187 (7.6)
	108 (7.3)
	44 (7.4)
	11 (7.5)
	43 (8.0)
	

	38
	446 (18.0)
	230 (15.5)
	100 (16.8)
	8 (12.2)
	89 (16.6)
	

	39
	736 (29.7)
	432 (29.1)
	186 (31.2)
	52 (35.4)
	157 (29.2)
	

	40
	645 (26.1)
	393 (26.5)
	145 (24.3)
	36 (24.5)
	138 (25.7)
	

	≥41
	260 (10.5)
	203 (13.7)
	71 (11.8)
	22 (15.0)
	66 (12.3)
	

	Cephalic presentation, n=5223
	2323 (94.7)
	1436 (96.2)
	553 (93.6)
	143 (96.0)
	505 (94.0)
	0.055

	Healthcare provider at birth, n=3079
	
	
	
	
	
	<0.001

	Medical doctor 
	538 (36.9)
	326 (41.6)
	155 (38.8)
	34 (43.0)
	122 (34.1)
	

	Nurse or midwife 
	657 (45.1)
	264 (33.7)
	160 (40.0)
	28 (35.4)
	133 (37.2)
	

	Other/Don’t know
	263 (18.0)
	194 (24.7)
	85 (21.2)
	17 (21.5)
	103 (28.7)
	

	Birthweight baby 1, n=5307
	
	
	
	
	
	<0.001

	≤2500g
	222 (8.9)
	104 (6.9)
	40 (6.6)
	12 (8.1)
	42 (7.7)
	

	2500-3000g
	609 (24.3)
	340 (22.7)
	105 (17.4)
	27 (18.1)
	 106 (19.4)
	

	3000-3500g
	1010 (40.3)
	603 (40.1)
	258 (42.6)
	69 (46.3)
	240 (44.0)
	

	3500-4000g
	562 (22.4)
	351 (23.4)
	162 (26.8)
	30 (20.1)
	129 (23.7)
	

	≥4000g
	103 (4.1)
	104 (6.9)
	40 (6.6)
	11 (7.4)
	28 (5.2)
	

	Birthweight baby 2, n=99
	
	
	
	
	
	0.241

	≤2500g
	33 (67.3)
	12 (42.8)
	7 (43.7)
	0 (0.0)
	4 (66.6)
	

	2500-3000g
	9 (18.4)
	11 (39.3)
	6 (37.5)
	0 (0.0)
	1 (16.7)
	

	3000-3500g
	3 (6.1)
	0 (0.0)
	1 (6.3)
	0 (0.0)
	0 (0.0)
	

	3500-4000g
	0 (0.0)
	0 (0.0)
	1 (6.3)
	0 (0.0)
	0 (0.0)
	

	≥4000g
	4 (8.2)
	5 (17.9)
	1 (6.3)
	0 (0.0)
	1 (16.7)
	

	Any newborn malformation, n=5136
	29 (1.2)
	27 (1.9)
	8 (1.4)
	1 (0.7)
	15 (2.9)
	0.045

	Any admission to NICU, n=4078
	169 (8.5)
	88 (8.0)
	51 (10.9)
	9 (7.8)
	48 (12.0)
	0.068


CS: cesarean section, ANC: antenatal care      
1Complications during pregnancy include: hypertension, preeclampsia, pyelonephritis, placenta praevia, placental abruption
2Among women with vaginal delivery
3Intervention during delivery: induction of labour or vacuum or forceps or episiotomy or cesarean section before or during labour











[bookmark: _Toc52111321]Table 3 Sociodemographic and obstetric characteristics among women delivering with and without intervention
	


	Delivery without intervention1
(n=1269)

	        
    %
	Delivery with intervention2
(n=4060)
	    
   %
	 
 p value

	Migrant status, n=5329
	
	
	
	
	0.005

	Native women
	555
	43.7
	1960
	48.3
	

	Migrant women
	714
	56.3
	2102
	51.7
	

	Region of birth,  n=5329
	
	
	
	
	<0.001

	Portugal
	555
	43.7
	1960
	48.3
	

	Africa
	432
	34.0
	1079
	26.6
	

	America
	123
	9.8
	484
	11.8
	

	Asia
	29
	2.3
	120
	3.0
	

	Europe
	130
	10.2
	417
	10.3
	

	Length of stay in Portugal (years), n=3174
	
	
	
	
	0.039

	Lifetime
	306
	44.5
	1177
	47.8
	

	≤5 
	146
	21.2
	498
	20.3
	

	6 -10 
	107
	15.6
	285
	11.6
	

	11 - 15
	48
	7.0
	212
	8.6
	

	>15
	81
	11.7
	287
	11.7
	

	Maternal age (years), n=5307
	
	
	
	
	0.868

	≤20
	55
	4.4
	180
	4.5
	

	21-34
	872
	68.9
	2754
	68.1
	

	≥35
	338
	26.7
	1108
	27.4
	

	Highest maternal education (years), n=4768
	
	
	
	 
	<0.001

	Primary (≤9)
	485
	42.2
	1075
	29.7
	

	Secondary (10-12)
	385
	33.5
	1357
	37.5
	

	Tertiary (>12)
	278
	24.3
	1188
	32.8
	

	Self-declared ethnicity, n=5182
	
	
	
	
	<0.001

	Caucasian
	658
	53.6
	2447
	61.9
	

	Black
	447
	36.4
	1097
	27.7
	

	Asian
	21
	1.7
	83
	2.1
	

	Latin/Hispanic
	14
	1.1
	69
	1.7
	

	Mixed
	54
	4.4
	189
	4.8
	

	Gypsy
	21
	1.7
	26
	0.7
	

	Other
	13
	1.1
	43
	1.1
	

	Married or living with a partner, n=5255
	907
	72.3
	2891
	72.3
	0.961

	Parity n=5067
	
	
	
	
	<0.001

	Nulliparous
	302
	24.8
	2053
	53.3
	

	 Multiparous without previous CS
	823
	57.7
	1051
	27.3
	

	 Multiparous with previous CS
	91
	7.5
	747
	19.4
	

	ANC initiated ≥12 weeks n=4948
	413
	34.7
	1038
	27.6
	<0.001

	Number of ANC3 visits, n=4986
	
	
	
	
	<0.001

	<3
	62
	5.2
	108
	2.9
	

	3-6
	356
	29.7
	994
	26.2
	

	7-9
	494
	41.2
	1472
	38.9
	

	≥10
	287
	23.9
	1213
	32.0
	

	Any complication during pregnancy,3 n=5208
	295
	23.8
	1281
	32.3
	<0.001

	Multiple pregnancy, n=5329
	8
	0.6
	91
	2.2
	<0.001

	Smoking during pregnancy, n= 5198
	167
	13.5
	471
	11.9
	0.117

	Perineal tear,4 n=3395
	
	
	
	
	<0.001

	No
	528
	42.8
	1713
	79.3
	

	Grade 1
	525
	42.6
	294
	13.6
	

	Grade 2
	175
	14.2
	137
	6.3
	

	Grades 3 or 4
	5
	0.4
	18
	0.8
	

	
Gestational age at delivery (weeks),
n=5328
	
	
	
	

	
<0.001

	<37
	89
	7.1
	331
	8.3
	

	37
	89
	7.2
	304
	7.6
	

	38
	238
	19.0
	645
	16.2
	

	39
	432
	34.5
	1131
	28.4
	

	40
	342
	27.3
	1015
	25.5
	

	≥41
	61
	4.9
	561
	14.1
	

	Cephalic presentation, n=5223
	1251
	99.7
	3709
	93.5
	<0.001

	Healthcare provider at birth, n=3079
	
	
	
	
	<0.001

	Medical doctor 
	147
	21.7
	1028
	42.8
	

	Nurse or midwife 
	428
	63.1
	814
	33.9
	

	Other/Don’t know
	103
	15.2
	559
	23.3
	

	Birthweight baby 1, n= 5307
	
	
	
	
	<0.001

	≤2500g
	73
	5.8
	347
	8.6
	

	2500-3000g
	328
	25.9
	859
	21.3
	

	3000-3500g
	566
	44.6
	1614
	40.0
	

	3500-4000g
	25
	19.8
	983
	24.3
	

	≥4000g
	50
	3.9
	236
	5.8
	

	Birthweight baby 2, n=99
	
	
	
	
	0.909

	≤2500g
	5
	62.5
	51
	56.0
	

	2500-3000g
	2
	25.0
	25
	27.5
	

	3000-3500g
	0
	0.0
	4
	4.4
	

	3500-4000g
	0
	0.0
	1
	1.1
	

	≥4000g
	1
	12.5
	10
	11.0
	

	Any newborn malformation, n=5136
	10
	0.8
	70
	1.8
	0.017

	Any admission to NICU, n= 4078
	44
	4.6
	321
	10.3
	<0.001


ANC: antenatal care      CS: cesarean section
1No intervention was considered: without induction of labour or vacuum or forceps or episiotomy or cesarean section
2With intervention was considered: induction of labour or vacuum or forceps or episiotomy or cesarean section before or during labour
3Complications during pregnancy include: hypertension, preeclampsia, pyelonephritis, placenta praevia, placental abruption
4 Among women with vaginal delivery

















[bookmark: _Toc52111322]Table 4 Association of migrant status and delivery without intervention
	
	Complete-cases analysis
	Analysis after multiple imputation


	
	OR (95% CI)
n in each variable
	aOR (95% CI)1
n=4314
	OR (95% CI)
n=5329
	aOR (95% CI)1
n=5329

	Migrant status, n=5329
	
	
	
	

	Native women
	1.0
	1.0
	1.0
	1.0

	Migrant women
	1.18 (1.05-1.32)**
	1.20 (1.04-1.38)**
	1.18 (1.05-1.32)**
	1.22 (1.07-1.39)**

	Maternal age (years), n=5307
	
	
	
	

	≤20
	0.96 (0.79-1.17)
	1.05 (0.69-1.45)
	0.95 (0.78-1.16)
	1.03 (0.76-1.40)

	21-34
	1.0
	1.0
	1.0
	1.0

	≥35
	0.99 (0.87-1.14)
	0.79 (0.69-0.91)*
	0.99 (0.86-1.13)
	0.82 (0.71-0.94)**

	Highest maternal education (years), n=4768
	
	
	
	

	Primary (≤9)
	1.55 (1.42-1.69)*
	1.28 (1.18-1.39)*
	1.59 (1.45-1.74)*
	1.33 (1.23-1.45)*

	Secondary (10-12)
	1.0
	1.0
	1.0
	1.0

	Tertiary (>12)
	0.83 (0.72-0.96)**
	1.00 (0.81-1.23)
	0.88 (0.76-1.01)
	1.00 (0.85-1.17)

	Marital status, n=5255
	
	
	
	

	Married or living with a partner
	1.0
	1.0
	1.0
	1.0

	Single/Other
	0.95 (0.84-1.09)
	1.15 (0.98-1.36)
	0.96 (0.84-1.09)
	1.11 (0.96-1.28)

	Parity n=5067
	
	
	
	

	Nulliparous
	1.0
	1.0
	1.0
	1.0

	Multiparous without previous CS
	5.39 (3.94-7.38)*
	6.06 (4.56-8.03)*
	4.96 (3.71-6.63)*
	5.49 (4.20-7.19)*

	Multiparous with previous CS
	0.82 (0.63-1.06)
	0.93 (0.75-1.17)
	0.82 (0.65-1.03)*
	0.86 (0.70-1.07)

	Any complication during pregnancy,2 n=5208
	0.64 (0.56-0.74)*
	0.56 (0.48-0.64)*
	0.67 (0.59-0.76)*
	0.57 (0.50-0.65)*

	Multiple pregnancy, n=5329
	0.28 (0.18-0.43)*
	0.38 (0.25-0.59)*
	0.28 (0.18-0.43)*
	0.26 (0.17-0.39)*

	Gestational age at delivery (weeks), n=5328
	
	
	
	

	<37
	0.69 (0.54-0.89)**
	1.15 (0.85-1.56)
	0.70 (0.54-0.90)**
	1.17 (0.92-1.50)

	37
	0.76 (0.61-0.94)**
	0.89 (0.69-1.15)
	0.76 (0.63-0.92)**
	0.79 (0.60-1.04)

	38
	0.97 (0.71-1.33)
	0.93 (0.64-1.35)
	0.98 (0.71-1.34)
	0.95 (0.71-1.28)

	39
	1.0
	1.0
	1.0
	1.0

	40
	0.88 (0.74-1.03)
	0.77 (0.58-1.02)
	0.87 (0.74-1.03)
	0.78 (0.64-0.95)**

	≥41
	0.27 (0.22-0.33)**
	0.22 (0.17-0.29)*
	0.27 (0.22-0.34)*
	0.23 (0.18-0.29)*

	Non-cephalic presentation, n=5223
	0.04 (0.01-0.11)*
	0.38 (0.01-0.10)*
	0.04 (0.01-0.11)*
	0.03 (0.01-0.08)*

	Birthweight baby 1, n=5307
	
	
	
	

	≤2500g
	0.59 (0.50-0.70)*
	0.69 (0.49-0.96)**
	0.58 (0.49-0.69)*
	0.73 (0.57-0.95)**

	2500-3000g
	1.09 (0.97-1.22)
	1.08 (0.93-1.25)
	1.08 (0.96-1.21)
	1.07 (0.96-1.20)

	3000-3500g
	1.0
	1.0
	1.0
	1.0

	3500-4000g
	0.72 (0.62-0.83)*
	0.70 (0.59-0.83)*
	0.72 (0.62-0.82)*
	0.64 (0.56-0.74)*

	≥4000g
	0.58 (0.42-0.80)*
	0.55 (0.41-0.74)*
	0.58 (0.43-0.79)*
	0.60 (0.45-0.81)*


CS: cesarean section, OR: odds ratio, aOR: adjusted odds ratio
1Adjusted for maternal age, maternal education degree, marital status, parity, complications during pregnancy, number of fetuses, smoking during pregnancy, gestational age at delivery, fetal presentation, and birthweight
2Complications during pregnancy include: hypertension, preeclampsia, pyelonephritis, placenta praevia, placental abruption
*p≤0.001, **p≤0.05








[bookmark: _Toc52111323]Table 5 Association of region of birth and delivery without intervention
	
	Complete-cases analysis
	Analysis after multiple imputation


	
	OR (95% CI)
 (n in each variable)
	aOR (95% CI)1
n=4314
	OR (95% CI)
n=5329
	aOR (95% CI)1
n=5329

	Region of birth, n=5329
	
	
	
	

	Portugal
	1.0
	1.0
	1.0
	1.0

	Africa
	1.29 (1.15-1.46)*
	1.33 (1.18-1.49)*
	1.29 (1.15-1.46)*
	1.30 (1.14-1.49)*

	America
	0.92 (0.76-1.11)
	1.04 (0.84-1.28)
	0.92 (0.76-1.11)
	1.08 (0.88-1.31)

	Asia
	0.90 (0.62-1.31)
	0.83 (0.49-1.42)
	0.90 (0.62-1.31)
	0.87 (0.57-1.35)

	Europe
	1.23 (0.99-1.52)
	1.10 (0.82-1.48)
	1.23 (0.99-1.52)
	1.24 (0.97-1.57)

	Maternal age (years), n=5307
	
	
	
	

	≤20
	0.96 (0.79-1.17)
	1.07 (0.78-1.47)
	0.95 (0.78-1.16)
	1.03 (0.76-1.40)

	21-34
	1.0
	1.0
	1.0
	1.0

	≥35
	0.99 (0.87-1.14)
	0.79 (0.70-0.90)*
	0.99 (0.86-1.13)
	0.82 (0.71-0.94)**

	Highest maternal education (years), n=4768
	
	
	
	

	Primary (≤9)
	1.55 (1.42-1.69)*
	1.27 (1.16-1.38)*
	1.59 (1.45-1.74)*
	1.32 (1.22-1.43)*

	Secondary (10-12)
	1.0
	1.0
	1.0
	1.0

	Tertiary (>12)
	0.83 (0.72-0.96)**
	0.99 (0.81-1.21)
	0.88 (0.76-1.01)
	0.99 (0.85-1.16)

	Marital status, n=5255
	
	
	
	

	Married or living with a partner
	1.0
	1.0
	1.0
	1.0

	Single/Other
	0.95 (0.84-1.09)
	1.12 (0.94-1.33)
	0.96 (0.84-1.09)
	1.08 (0.93-1.26)

	Parity n=5067
	
	
	
	

	Nulliparous
	1.0
	1.0
	1.0
	1.0

	Multiparous without previous CS
	5.39 (3.94-7.38)*
	6.05 (4.57-8.01)*
	4.96 (3.71-6.63)*
	5.49 (4.20-7.18)*

	Multiparous with previous CS
	0.82 (0.63-1.06)
	0.93 (0.75-1.16)
	0.82 (0.65-1.03)*
	0.86 (0.68-1.07)

	Any complication during pregnancy,2 n=5208
	0.64 (0.56-0.74)*
	0.56 (0.48-0.64)*
	0.67 (0.59-0.76)*
	0.57 (0.50-0.65)*

	Multiple pregnancy, n=5329
	0.28 (0.18-0.43)*
	0.37 (0.25-0.56)*
	0.28 (0.18-0.43)*
	0.26 (0.17-0.38)*

	Gestational age at delivery (weeks), n=5328
	
	
	
	

	<37
	0.69 (0.54-0.89)**
	1.16 (0.86-1.56)
	0.70 (0.54-0.90)**
	1.17 (0.92-1.50)

	37
	0.76 (0.61-0.94)**
	0.89 (0.70-1.14)
	0.76 (0.63-0.92)**
	0.79 (0.60-1.04)

	38
	0.97 (0.71-1.33)
	0.93 (0.64-1.34)
	0.98 (0.71-1.34)
	0.95 (0.71-1.27)

	39
	1.0
	1.0
	1.0
	1.0

	40
	0.88 (0.74-1.03)
	0.76 (0.57-1.02)
	0.87 (0.74-1.03)
	0.77 (0.63-0.95)**

	≥41
	0.27 (0.22-0.33)**
	0.22 (0.17-0.29)*
	0.27 (0.22-0.34)*
	0.23 (0.18-0.29)*

	Non-cephalic presentation, n=5223
	0.04 (0.01-0.11)*
	0.04 (0.01-0.10)*
	0.04 (0.01-0.11)*
	0.03 (0.01-0.09)*

	Birthweight baby 1, n=5307
	
	
	
	

	≤2500g
	0.59 (0.50-0.70)*
	0.69 (0.49-0.74)**
	0.58 (0.49-0.69)*
	0.74 (0.57-0.95)**

	2500-3000g
	1.09 (0.97-1.22)
	1.07 (0.92-1.24)
	1.08 (0.96-1.21)
	1.07 (0.95-1.20)

	3000-3500g
	1.0
	1.0
	1.0
	1.0

	3500-4000g
	0.72 (0.62-0.83)*
	0.70 (0.59-0.83)*
	0.72 (0.62-0.82)*
	0.64 (0.56-0.74)*

	≥4000g
	0.58 (0.42-0.80)*
	0.55 (0.41-0.74)*
	0.58 (0.43-0.79)*
	0.60 (0.45-0.81)*


CS: cesarean section, OR: odds ratio, aOR: adjusted odds ratio
1Adjusted for maternal age, maternal education degree, marital status, parity, complications during pregnancy,
number of fetuses, smoking during pregnancy, gestational age at delivery, fetal presentation, and birthweight
2Complications during pregnancy include: hypertension, preeclampsia, pyelonephritis, placenta praevia, placental
abruption
*p≤0.001, **p≤0.05
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	Delivery without intervention n (%)
n=759
(30.5%)
	Delivery with intervention n (%) n=1731
(69.5%)
	OR (95% CI)
n in each 
variable

	aOR (95% CI)3 Complete cases analysis
n=2261
	aOR (95% CI)
Multiple imputation analysis
n=2490

	Migrant status, n=2490
	
	
	
	
	

	Native women
	352 (46.4)
	864 (49.9)
	1.0
	1.0
	1.0

	Migrant women
	407 (53.6)
	867 (50.1)
	1.15 (0.97-1.37)
	1.19 (1.00-1.41)**
	1.21 (1.02-1.42)**

	Maternal age (years), n=2480
	
	
	
	
	

	≤20
	31 (4.1)
	104 (6.0)
	0.69 (0.45-1.07)
	0.80 (0.52-1.21)
	0.91 (0.59-1.238)

	21-34
	545 (72.2)
	1265 (73.4)
	1.0
	1.0
	1.0

	≥35
	179 (23.7)
	356 (20.6)
	1.22 (1.03-1.46)**
	0.79 (0.68-0.81)**
	0.79 (0.68-0.91)**

	Highest maternal education (years), n=2289
	
	
	
	
	

	Primary (≤9)
	285 (40.6)
	449 (28.3)
	1.51 (1.30-1.74)*
	1.16 (1.00-1.35)**
	1.14 (0.98-1.32)

	Secondary (10-12
	244 (34.8)
	600 (37.8)
	1.0
	1.0
	1.0

	Tertiary (>12)
	173 (24.6)
	538 (33.9)
	0.82 (0.66-1.01)
	0.94 (0.76-1.17)
	0.92 (0.75-1.12)

	Marital status, n=2458
	
	
	
	
	

	Married or living with a partner
	539 (71.9)
	1170 (68.5)
	1.00
	1.00
	1.00

	Single/Other
	211 (28.1)
	538 (31.5)
	0.78 (0.69-0.90)*
	1.04 (0.86-1.25)
	1.07 (0.91-1.26)

	Parity, n=2490
	
	
	
	
	

	Nulliparous
	207 (27.3)
	1157 (66.8)
	1.00
	1.00
	1.00

	Multiparous without previous CS
	552 (72.7)
	574 (33.2)
	5.54 (4.05-7.57)*
	6.13 (4.40-8.54)*
	6.25 (4.59-8.51)*

	Gestational age at delivery (weeks), n=2490
	
	
	
	
	

	37
	54 (7.1)
	94 (5.4)
	0.99 (0.79-1.23)
	1.00 (0.73-1.38)
	0.92 (0.68-1.25)

	38
	144 (19.0)
	265 (15.3)
	0.93 (0.65-1.33)
	0.89 (0.57-1.37)
	0.86 (0.59-1.25)

	39
	281 (37.0)
	477 (27.6)
	1.00
	1.00
	1.00

	40
	231 30.4)
	542 (31.3)
	0.70 (0.55-0.89)**
	0.69 (0.48-1.01)
	0.69 (0.49-0.96)**

	≥41
	49 (6.5)
	353 (20.4)
	0.21 (0.17-0.27)*
	0.21 (0.16-0.28)*
	0.21 (0.15-0.29)*

	Birthweight baby 1, n=2490
	
	
	
	
	

	≤2500g
	17 (2.2)
	26 (1.5)
	1.38 (0.91-2.10)
	1.11 (0.65-1.88)
	1.22 (0.78-1.91)

	2500-3000g
	189 (24.9)
	347 (20.0)
	1.14 (0.93-1.40)
	1.08 (0.79-1.48)
	1.15 (0.86-1.53)

	3000-3500g
	362 (47.7)
	767 (44.3)
	1.00
	1.00
	1.00

	3500-4000g
	161 (21.2)
	486 (28.1)
	0.69 (0.59-0.81)*
	0.67 (0.56-0.81)*
	0.66 (0.56-0.78)*

	≥4000g
	30 (4.0)
	105 (6.1)
	0.58 (0.40-0.85)**
	0.55 (0.40-0.74)*
	0.62 (0.46-0.83)**


CS: cesarean section, OR: odds ratio, aOR: adjusted odds ratio
1Intervention was considered: induction of labour or vacuum or forceps or episiotomy or cesarean section before or during labour
2Low risk pregnancy was considered: gestational age ≥37 weeks, without complication during pregnancy, absence of previous CS, singleton in cephalic presentation, without malformation
3Adjusted for maternal age, maternal education, marital status, parity, gestational age at delivery and birthweight of baby number 1
*p≤0.001, **p≤0.05




[bookmark: _Toc52111308]8. References

1.	IOM, Key migration terms 2016, IOM: Geneva.
2.	UN., World Migration Report 2020. 2019, International Organization for Migration.
3.	Eurostat., Migration and migrant population statistics. 2019. p. 350.
4.	WHO., Report on the health of refugees and migrants in the WHO European Region. 2018.: Europe. p. 100.
5.	UN., International Migration Report 2017: Highlights. 2017: New York. p. 33.
6.	Mais de 10% dos bebés nascidos em Portugal em 2018 são de mãe estrangeira. 2019 18 Dez 2019 21 July 2020]; Available from: https://www.dn.pt/edicao-do-dia/18-dez-2019/mais-de-10-dos-bebes-nascidos-em-portugal-em-2018-sao-de-mae-estrangeira-11630371.html.
7.	Dias, S., et al., Healthcare-seeking patterns among immigrants in Portugal. Health Soc Care Community, 2011. 19(5): p. 514-21.
8.	Almeida, L.M., et al., Migrant women's perceptions of healthcare during pregnancy and early motherhood: addressing the social determinants of health. J Immigr Minor Health, 2014. 16(4): p. 719-23.
9.	Dias, S., A. Gama, and C. Rocha, Immigrant women’s perceptions and experiences of health care services: Insights from a focus group study. Journal of Public Health, 2010. 18(5): p. 489-496.
10.	Scheppers, E., et al., Potential barriers to the use of health services among ethnic minorities: a review. Fam Pract, 2006. 23(3): p. 325-48.
11.	Morris, S., M. Sutton, and H. Gravelle, Inequity and inequality in the use of health care in England: an empirical investigation. Soc Sci Med, 2005. 60(6): p. 1251-66.
12.	Almeida, L.M., et al., Maternal healthcare in migrants: a systematic review. Matern Child Health J, 2013. 17(8): p. 1346-54.
13.	Wingate, M.S. and G.R. Alexander, The healthy migrant theory: variations in pregnancy outcomes among US-born migrants. Soc Sci Med, 2006. 62(2): p. 491-8.
14.	Gorman, D.R., et al., Ethnic variation in maternity care: a comparison of Polish and Scottish women delivering in Scotland 2004-2009. Public Health, 2014. 128(3): p. 262-7.
15.	Walsh, J., et al., Ethnic variation between white European women in labour outcomes in a setting in which the management of labour is standardised-a healthy migrant effect? BJOG, 2011. 118(6): p. 713-8.
16.	Gushulak, B., Healthier on arrival? Further insight into the "healthy immigrant effect". CMAJ, 2007. 176(10): p. 1439-40.
17.	Kanthasamy, M., et al., Obstetric outcome of ethnic Turkish women in London: a retrospective case-control study. J Obstet Gynaecol, 2013. 33(4): p. 367-9.
18.	Urquia, M.L., P.J. O'Campo, and M.I. Heaman, Revisiting the immigrant paradox in reproductive health: the roles of duration of residence and ethnicity. Soc Sci Med, 2012. 74(10): p. 1610-21.
19.	Dias, S.F., M. Severo, and H. Barros, Determinants of health care utilization by immigrants in Portugal. BMC Health Serv Res, 2008. 8: p. 207.
20.	Ines Keygnaert, et al., What is the evidence on the reduction of inequalities in accessibility and quality of maternal health care delivery for migrants? A review of the existing evidence in the WHO European Region., W.R.O.f. Europe, Editor.: Copenhagen.
21.	Euro-Peristat, Euro-Peristat list of indicators. 2012. p. 8.
22.	Seijmonsbergen-Schermers, A.E., et al., Regional variations in childbirth interventions and their correlations with adverse outcomes, birthplace and care provider: A nationwide explorative study. PLoS One, 2020. 15(3): p. e0229488.
23.	Brownlee, S., et al., Evidence for overuse of medical services around the world. The Lancet, 2017. 390(10090): p. 156-168.
24.	EURO-PERISTAT, European Perinatal Health Report. Core indicators of the health and care of
pregnant women and babies in Europe in 2015. . 2018. p. 178.
25.	WHO., WHO recommendations: induction of labour at or beyond term. 2018: Geneva.
26.	Jansen, L., et al., First do no harm: interventions during childbirth. J Perinat Educ, 2013. 22(2): p. 83-92.
27.	Middleton, P., E. Shepherd, and C.A. Crowther, Induction of labour for improving birth outcomes for women at or beyond term. Cochrane Database Syst Rev, 2018. 5: p. CD004945.
28.	Grobman, W.A., et al., Labor Induction versus Expectant Management in Low-Risk Nulliparous Women. N Engl J Med, 2018. 379(6): p. 513-523.
29.	Yoong, W., et al., Obstetric performance of ethnic Kosovo Albanian asylum seekers in London: a case-control study. J Obstet Gynaecol, 2004. 24(5): p. 510-2.
30.	EURO-PERISTAT, European Perinatal Health Report. Health and care of pregnant women and babies in Europe in 2010. 2013.
31.	Crossland, N., et al., Women's, partners' and healthcare providers' views and experiences of assisted vaginal birth: a systematic mixed methods review. Reprod Health, 2020. 17(1): p. 83.
32.	Nolens, B., et al., Prospective cohort study comparing outcomes between vacuum extraction and second-stage cesarean delivery at a Ugandan tertiary referral hospital. Int J Gynaecol Obstet, 2018. 142(1): p. 28-36.
33.	O’Mahony F, Hofmeyr GJ, and M. V, Choice of instruments for assisted vaginal delivery (Review). Cochrane Database Syst Rev, 2010(11).
34.	Merriam, A.A., et al., Trends in operative vaginal delivery, 2005-2013: a population-based study. BJOG, 2017. 124(9): p. 1365-1372.
35.	Demissie K, et al., Operative vaginal delivery and neonatal and infant adverse outcomes: population based retrospective analysis. BMJ, 2004. 329: p. 1-6.
36.	Hubena, Z., A. Workneh, and Y. Siraneh, Prevalence and Outcome of Operative Vaginal Delivery among Mothers Who Gave Birth at Jimma University Medical Center, Southwest Ethiopia. J Pregnancy, 2018. 2018: p. 7423475.
37.	Peters, L.L., et al., The effect of medical and operative birth interventions on child health outcomes in the first 28 days and up to 5 years of age: A linked data population-based cohort study. Birth, 2018. 45(4): p. 347-357.
38.	Hyde, M.J., et al., The health implications of birth by Caesarean section. Biol Rev Camb Philos Soc, 2012. 87(1): p. 229-43.
39.	Keag, O.E., J.E. Norman, and S.J. Stock, Long-term risks and benefits associated with cesarean delivery for mother, baby, and subsequent pregnancies: Systematic review and meta-analysis. PLoS Med, 2018. 15(1): p. e1002494.
40.	Isik, Y., et al., Early postpartum lactation effects of cesarean and vaginal birth. Ginekol Pol, 2016. 87(6): p. 426-30.
41.	Hobbs, A.J., et al., The impact of caesarean section on breastfeeding initiation, duration and difficulties in the first four months postpartum. BMC Pregnancy Childbirth, 2016. 16: p. 90.
42.	Black, M., et al., Planned Cesarean Delivery at Term and Adverse Outcomes in Childhood Health. JAMA, 2015. 314(21): p. 2271-9.
43.	Cardwell, C.R., et al., Caesarean section is associated with an increased risk of childhood-onset type 1 diabetes mellitus: a meta-analysis of observational studies. Diabetologia, 2008. 51(5): p. 726-35.
44.	Tine Dalsgaard Clausen, et al., Prelabor Cesarean Section and Risk of Childhood Type 1 Diabetes. Epidemiology., 2016. 27(4): p. 547-555.
45.	Almqvist, C., et al., The impact of birth mode of delivery on childhood asthma and allergic diseases--a sibling study. Clin Exp Allergy, 2012. 42(9): p. 1369-76.
46.	Dahlen, H.G., et al., Childbirth and consequent atopic disease: emerging evidence on epigenetic effects based on the hygiene and EPIIC hypotheses. BMC Pregnancy Childbirth, 2016. 16: p. 4.
47.	Meghan B. Azad, et al., Gut microbiota of healthy Canadian infants: profiles by mode of delivery and infant diet at 4 months. CMAJ, 2019. 18(5): p. 385-394.
48.	Dahlen, H.G., et al., The EPIIC hypothesis: intrapartum effects on the neonatal epigenome and consequent health outcomes. Med Hypotheses, 2013. 80(5): p. 656-62.
49.	Vidal, A.C., et al., Associations between antibiotic exposure during pregnancy, birth weight and aberrant methylation at imprinted genes among offspring. Int J Obes (Lond), 2013. 37(7): p. 907-13.
50.	WHO., WHO Statement on Caesarean Section Rates. 2015: Geneva.
51.	Boerma, T., et al., Global epidemiology of use of and disparities in caesarean sections. The Lancet, 2018. 392(10155): p. 1341-1348.
52.	Betran, A.P., et al., What is the optimal rate of caesarean section at population level? A systematic review of ecologic studies. Reprod Health, 2015. 12: p. 57.
53.	Betran, A.P., et al., WHO Statement on Caesarean Section Rates. BJOG, 2016. 123(5): p. 667-70.
54.	Blondel, B., et al., Variations in rates of severe perineal tears and episiotomies in 20 European countries: a study based on routine national data in Euro-Peristat Project. Acta Obstet Gynecol Scand, 2016. 95(7): p. 746-54.
55.	Jane Cleary-Goldman and J.N. Robinson., The Role of Episiotomy in Current Obstetric Practice. Seminars in Perinatology., 2003. 27(1): p. 3-12.
56.	Katherine Hartmann, et al., Outcomes of Routine Episiotomy. A systematic review. JAMA, 2005. 293(17): p. 2141-2148.
57.	Jiang, H., et al., Selective versus routine use of episiotomy for vaginal birth. Cochrane Database Syst Rev, 2017. 2: p. CD000081.
58.	Simon, R.M. and K.M. Johnson, Privilege in the Delivery Room? Race, Class, and the Realization of Natural Birth Preferences, 2002–2013. Social Problems, 2020.
59.	David, M., J. Pachaly, and K. Vetter, Perinatal outcome in Berlin (Germany) among immigrants from Turkey. Arch Gynecol Obstet, 2006. 274(5): p. 271-8.
60.	Malin, M. and M. Gissler, Maternal care and birth outcomes among ethnic minority women in Finland. BMC Public Health, 2009. 9: p. 84.
61.	van den Akker, T. and J. van Roosmalen, Maternal mortality and severe morbidity in a migration perspective. Best Pract Res Clin Obstet Gynaecol, 2016. 32: p. 26-38.
62.	Bambino. Saúde Perinatal em Migrantes. Barreiras, incentivos e resultados. Jan 31, 2019; Available from: http://bambino.ispup.up.pt/.
63.	Nations., U., Standard country or area codes for statistical use. 2020, Statiscs Division.
64.	White, I.R., P. Royston, and A.M. Wood, Multiple imputation using chained equations: Issues and guidance for practice. Stat Med, 2011. 30(4): p. 377-99.
65.	Harding, S., et al., Decline in, and lack of difference between, average birth weights among African and Portuguese babies in Portugal. Int J Epidemiol, 2006. 35(2): p. 270-6.
66.	Almeida, L.M., et al., Obstetric care in a migrant population with free access to health care. Int J Gynaecol Obstet, 2014. 126(3): p. 244-7.
67.	TEIXEIRA, C., Factors affecting caesarean rates: findings from a cohort in Northern Portugal. 2014. p. 51-61.
68.	Fair, F., et al., Migrant women's experiences of pregnancy, childbirth and maternity care in European countries: A systematic review. PLoS One, 2020. 15(2): p. e0228378.
69.	Posthumus, A.G., et al., Geographical, Ethnic and Socio-Economic Differences in Utilization of Obstetric Care in the Netherlands. PLoS One, 2016. 11(6): p. e0156621.
70.	Merry, L., et al., International migration and caesarean birth: a systematic review and meta-analysis. BMC Pregnancy and Childbirth, 2013. 13(27).
71.	Agbemenu, K., et al., Avoiding obstetrical interventions among US-based Somali migrant women: a qualitative study. Ethn Health, 2019: p. 1-16.
72.	Helm M. G., et al., Maternal health and pregnancy outcomes among women of refugee background from African countries: a retrospective, observational study in Australia. BMC Pregnancy and Childbirth, 2014. 14(1): p. 2-11.
73.	Gagnon, A.J., et al., Migration to western industrialised countries and perinatal health: a systematic review. Soc Sci Med, 2009. 69(6): p. 934-46.
74.	Dahlen H. G., et al., Rates of obstetric intervention during birth and selected maternal and perinatal outcomes for low risk women born in Australia compared to those born overseas. BMC Pregnancy and Childbirth, 2013. 13.
75.	Vangen S., et al., Cesarean section among immigrants in Norway. Acta Obstet Gynecol Scand, 2000. 79: p. 553-558.
76.	Aquino, E.M., Reinventing delivery and childbirth in Brazil: back to the future. Cad Saude Publica, 2014. 30 Suppl 1: p. S1-3.
77.	Teixeira, C., et al., The Brazilian preference: cesarean delivery among immigrants in Portugal. PLoS One, 2013. 8(3).
78.	Bernis, C., et al., Labor management and mode of delivery among migrant and Spanish women: does the variability reflect differences in obstetric decisions according to ethnic origin? Matern Child Health J, 2013. 17(5): p. 918-27.
79.	Linard, M., et al., Differential rates of cesarean delivery by maternal geographical origin: a cohort study in France. BMC Pregnancy Childbirth, 2019. 19(1): p. 217.
80.	Macfarlane, A.J., et al., Wide differences in mode of delivery within Europe: risk-stratified analyses of aggregated routine data from the Euro-Peristat study. BJOG, 2016. 123(4): p. 559-68.
81.	Carolan, M., Gestational diabetes mellitus among women born in South East Asia: a review of the evidence. Midwifery, 2013. 29(9): p. 1019-26.
82.	Guendelman, S. and P.B. English, Effect of United States Residence on Birth Outcomes among Mexican Immigrants: An Exploratory Study. American Journal of Epidemiology, 1995. 142(1): p. S30-S38.
83.	Sorbye, I.K., S. Wanigaratne, and M.L. Urquia, Variations in gestational length and preterm delivery by race, ethnicity and migration. Best Pract Res Clin Obstet Gynaecol, 2016. 32: p. 60-8.
84.	Attanasio, L.B., et al., Prenatal attitudes toward vaginal delivery and actual delivery mode: Variation by race/ethnicity and socioeconomic status. Birth, 2017. 44(4): p. 306-314.
85.	Campos-Matos, I., G. Russo, and J. Perelman, Connecting the dots on health inequalities--a systematic review on the social determinants of health in Portugal. Int J Equity Health, 2016. 15: p. 26.
86.	Miller, S., et al., Beyond too little, too late and too much, too soon: a pathway towards evidence-based, respectful maternity care worldwide. The Lancet, 2016. 388(10056): p. 2176-2192.
87.	Brandenberger, J., et al., A systematic literature review of reported challenges in health care delivery to migrants and refugees in high-income countries - the 3C model. BMC Public Health, 2019. 19(1): p. 755.
88.	de Jonge, A., et al., Mode of birth and medical interventions among women at low risk of complications: A cross-national comparison of birth settings in England and the Netherlands. PLoS One, 2017. 12(7): p. e0180846.
89.	McLachlan, H.L., et al., Effects of continuity of care by a primary midwife (caseload midwifery) on caesarean section rates in women of low obstetric risk: the COSMOS randomised controlled trial. BJOG, 2012. 119(12): p. 1483-92.
90.	Sandall, J., et al., Midwife-led continuity models versus other models of care for childbearing women. Cochrane Database Syst Rev, 2013(8): p. CD004667.
91.	Afshar, Y., et al., Birth plans-Impact on mode of delivery, obstetrical interventions, and birth experience satisfaction: A prospective cohort study. Birth, 2018. 45(1): p. 43-49.
92.	Oberaigner, W., et al., Migrants and obstetrics in Austria--applying a new questionnaire shows differences in obstetric care and outcome. Wien Klin Wochenschr, 2013. 125(1-2): p. 34-40.
93.	Grobman, W.A., et al., Racial and ethnic disparities in maternal morbidity and obstetric care. Obstet Gynecol, 2015. 125(6): p. 1460-7.
94.	Shim, J.K., Cultural health capital: A theoretical approach to understanding health care interactions and the dynamics of unequal treatment. J Health Soc Behav, 2010. 51(1): p. 1-15.
95.	Kana, M.A., S. Correia, and H. Barros, Adverse Pregnancy Outcomes: A Comparison of Risk Factors and Prevalence in Native and Migrant Mothers of Portuguese Generation XXI Birth Cohort. J Immigr Minor Health, 2019. 21(2): p. 307-314.
96.	Urquia, M.L., et al., International migration and adverse birth outcomes: role of ethnicity, region of origin and destination. J Epidemiol Community Health, 2010. 64(3): p. 243-51.





34


image2.png
B OProjeto |Bambino  x SobreamodadoPartc X [} RapportOMSsurlass X @ KeyMigrationTerms| I X | G tradutor - PesquisaGoc X | (§) common|Sinénimose X | + - X
> C @ Arquivo | file///C/Users/sasag/Downloads/Rapport?200MS%20sur%_201a%20sant&%20des%20réfugiés%20et%20des%20migrants%20ent20Europe%202018.pdf Qv @
hops [ FMUP 8 ISPUP ™% FMUP Webmail & AEFMUP 5 Sci-Hub [8] London School of Hy @) WHO| World Healt JSTOR M The Lancet: Obstetr YouTube » Outros favoritos.

the
heal

influencing their health status take place atevery stage

ase of reugees and MIGrants, UneqUal access 16 eXpected decling of the WOTKIOTee T SOCIeties With
Ith prevention and care, and individual experiences  reduced birthrates and an ageing population. In 2017,

000000 00000 0000000 10000000 0 iomoom w000 3000000
M Totalfemale population by age I Iternational erale migrant stock by age.
Total male popuiation by age International male migrant stock by age

Note: data disaggregated by gender were not avalable for Andorra, Monaco and San Marino.
Source: United Nations Department of Economic and Social Affairs, 2017 (7).

and by sex, 2017

7 _———————
XA ————
549 —_—
s —————
5559 S
s-54 —_—
549 ————
e —_—
3539 —_———————
-3 ———
= —_—
n% ————
1519 —_—
1014 —_—

59 ———

04 -

000000

50000000

the majority of the international migrants present in

. 1.2. Total population and total international migrant stock in the WHO European Region stratified by age

10:34

ozzms B




image3.png
94 EndNote X9 - [UN,, 2017 #37]

© File Edt_References Groups Tools Window Help

8 x

@ B Reference @m.g.a‘..mu..,.,mw,n.gm.gm;.,m‘@

KEOR GO0 0@ wm-

22 U F| porus
o - v

“

‘Added to Library: 19/05/2020 _Last Updated: 21/05/2020

“u [

More than 60 per cent of all international migrants worldwide live in Asia or Europe. In
2017, 80 million international migrants were residing in Asia, compared to 78 million in
Europe. Northern America hosted the third largest number of international migrants (58
million), followed by Aftica (25 million), Latin America and the Caribbean (10 million),
and Oceania (8 million) (figure 2).

Figure 2
Number of international migrants (millions) by region of destination, 2000 and 2017
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Between 2000 and 2017, Asia added more international migrants than any other region.
Asia gained some 30 million international migrants during this period, representing a net
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‘migrants who had arrived decades earlier and the fact that, in general, women have a higher ~
life expectancy than men. By contrast, the percentage of female migrants in Asia dropped
from 46.2 per cent in 2000 to 42.4 per cent in 2017.
Figure 9
Percentage of female migrants worldwide and by region of destination, 2000 and 2017
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Soures: United Nations (2017
In Asia, the number of male migrants grew by 73 per cent, from 26 million in 2000 to
46 million in 2017. This increase was fuelled in part by the strong demand for male migrant
workers in the oil-producing countries of Western Asia. The number of female migrants in
Asia increased by 48 per cent, from 23 million in 2000 to 34 million in 2017. In all other
regions, the increase in the number of female migrants outpaced that of male migrants.
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