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Abstract To examine whether an excess risk of maternal

mortality exists among migrant women in Western Europe.

We searched electronic databases for studies published

1970 through 2013 for all observational studies comparing

maternal mortality between the host country and a defined

migrant population. Results were derived from a random-

effects meta-analysis, and statistical heterogeneity assessed

by the I2 statistic. In sub-analyses we also calculated

summary estimates stratified by direct and indirect death

causes. We included 13 studies with more than 42 million

women and 4,995 maternal deaths. Compared with indig-

enous born women, the pooled risk estimate (RR) was 2.00

with 95 % confidence interval (CI) of 1.72, 2.33. Migrant

women had a non-significantly higher risk of dying from

direct than indirect death causes; pooled RRs of 2.65 CI

1.88, 3.74 and 1.83 CI 1.37, 2.45. This meta-analysis

provides evidence that migrant women in Western Euro-

pean countries have an excess risk of maternal mortality.

Keywords Maternal mortality � Migrants � Maternal

health � Meta-analysis � Western Europe

Introduction

Maternal mortality, defined as the death of a woman during

pregnancy or within 42 days of delivery [1], is a principal

indicator of maternal health and a marker of the quality of

and access to maternal health care. The rapid decrease in

maternal mortality in developed countries [2] and, to a

lesser extent, in developing countries [3], has been ascribed

to improved quality of antenatal care and obstetric tech-

niques and services [4]. Despite the fact that Western

European countries have some of the lowest maternal

mortality rates in the world [3], progress in further

decreasing maternal mortality has been uneven, and ineq-

uity continues to exist, not only between but also within

countries [5, 6]. Regardless of an increased risk of preg-

nancy complications that can progress to maternal mor-

tality in the migrant population, Western host countries

have the capacity to offer to women of all ethnicities and

nations, the availability and utilization of timely and ade-

quate obstetrical care [7]. Although universal or partially

universal health care systems with similar entitlements to

legal migrants have a potential to eliminate some access

barriers to maternal care [8] other aspects remain

unexplored.

The majority of Western European countries have health

care organizations which are based on universal or partly

universal access to health care with similar entitlements to
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legal immigrants as the non-immigrant population, and for

that reason it is of particular interest to conduct a quanti-

tative assessment of whether an excess risk of maternal

mortality exist among migrant women in Western Europe.

Hence, we undertook a meta-analysis of all published

observational studies from Western European countries

comparing the risk of maternal mortality between the

receiving country women and a defined migrant

population.

Methods

Search Strategy

We conducted the meta-analysis in accordance with the

guidelines for Meta-analysis of Observational Studies in

Epidemiology (MOOSE) [9]. We searched electronic dat-

abases; Medline (1970–2013), EMBASE (1974–2013),

Cochrane Library (1970–2013) and CINAHL (1981–2013)

for papers with restriction to English language and human

studies. The following MeSH and EMTREE search terms

was used with and without restrictions: (Ethnic OR ethnic

group OR migrant OR immigrant OR minority OR dis-

parity OR ‘‘foreign nationality’’ OR ‘‘foreign nationals’’)

AND (‘‘maternal mortality’’ OR ‘‘pregnancy-related mor-

tality’’ OR ‘‘pregnancy-related death’’ OR ‘‘maternal

deaths’’). Title and abstract of the found studies were

reviewed, and if found eligible for further investigation the

entire paper was extracted (Fig. 1). Reference lists of the

28 extracted studies were screened and personal contacts

were made with authors and experts within the field. The

search strategy was independently assessed by two

reviewers. In case of disagreement on title or abstract, the

full text of the papers was retrieved and discussed.

Inclusion and Exclusion Criteria

We included studies if they met the following criteria;

published 1970 through April 2013 in the English lan-

guage, conducted in Western European countries as defined

by the United Nations [10]; observational study design

comparing the risk of maternal mortality of the host

country or majority population with that for a defined

foreign-born population; reported relative risks (RR) or

odds ratios (OR) with 95 % confidence intervals (CI), or

data to calculate these.

Data Extraction

Data extraction was also independently assessed by two

reviewers any disagreements were resolved by consensus.

From each retrieved article we extracted the following:

year of publication, country of origin, study design, study

period, definition of the included study populations, defi-

nition of maternal mortality, total number of women, total

number of cases and subgroups of direct and indirect cases,

confounders, and the mortality rates, mortality ratios, rel-

ative risks, or odds ratios with corresponding 95 % CI’s or

standard errors (SE). If papers had inadequate information

on either sample size or confidence limits we contacted the

corresponding authors with a request for additional data.

Classification of Maternal Mortality

Maternal mortality is according to the World Health

Organization (WHO) defined as—death of women during

pregnancy, childbirth, or in the 42 days after delivery [11].

All studies, except one [12], had defined maternal deaths

based on the International Classification of Diseases (ICD)

codes (Table 1). ICD-classifications changed during the

included study period (1969–2008) from ICD-8 over ICD-9

to the latest ICD-10. The ICD-9 and ICD-10 reclassified

the subgroups of direct (obstetric causes) and indirect

(causes aggravated by pregnancy) causes, as well as early

Fig. 1 Flow-chart of the study inclusion
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postpartum (\42 days after childbirth) and late postpartum

(42–356 days after childbirth) maternal death and an

additional category of coincidental (fortuitous) deaths [13].

Despite changes, all main codes of maternal mortality

remained the same. Seven of the included studies also

reported late post-partum deaths (see Table 2). The most

common denominator used throughout the included studies

was the total number of pregnancies associated with a live

birth. Seven studies reported pregnancies both associated

with still and live births [8, 12, 14–17].

Migrant Women

The definition of migrants and the countries of origin used

in the individual studies are provided in Table 2. Migrant

women were defined by a different country of origin or

nationality than the receiving country women. Nine studies

had defined women by their specific country of origin or

nationality. Four studies had defined the women based on

country of birth, divided into White and non-White sub-

groups. Despite heterogeneity in the composition of

migrant women, all studies had included a clear division

into receiving country nationality (majority population)

and a defined migrant (minority) population.

Statistical Analysis

We pooled risk ratio (OR or RR) estimates and 95 % CIs

from each study for maternal mortality using a random-

effects meta-analysis. Because maternal mortality is a rare

event, we treated odds ratios as an approximation of the

risk ratio. The statistical heterogeneity between the studies

was assessed by calculation of the I2 statistics quantified by

low (25 %), moderate (50 %) and high (75 %) degree of

heterogeneity [19]. To further accommodate the heteroge-

neity between studies we also added the prediction interval

(PI). The PI provides a predicted range for the effect of the

exposure in an individual study, and is perceived to have a

better appreciation of the uncertainty around the effect

estimate [20, 21].

Publication bias was assessed by plotting the point

estimate against the SE for each study in a funnel asym-

metry plot and by performing the Egger asymmetry test

[22].

In sub-analyses we ran separate pooled analyses of

direct deaths and indirect death causes. We also calculated

the pooled relative risks, dividing studies into two roughly

different time periods: (1) 1969–1995 and (2) 1996–2008.

Two of the included studies [23, 24] had subdivided data

into several additional time periods, and these periods were

use in the analyses stratified by periods. Some of the

studies had slightly overlapping time periods, and one

study period ranged from 1991 to 1999 and was despite

overlap included in the second time period.

To assess the absolute difference in maternal mortality

between host country and foreign-born women across all

studies we calculated an absolute risk difference (RD)

including a CI using the formula; RD = maternal mortality

incidence 9 (pooled RR - 1) [25]. The maternal mortality

incidence (average 8.7/100,000 per year) was calculated

from all the included countries combined from 4 time

points (1980, 1990, 2000, 2008) based on data from Hogan

et al. [3] The average combined incidence varied from

7/100,000 to 20/100,000 maternal deaths per year from

1980 to 2008.

We ran a number of sensitivity analyses.

First we assessed whether pooled estimates could have

been markedly affected by a single study by excluding

studies one at a time to assess changes in the pooled esti-

mate. Also results were repeated using a fixed-effects

model to test differences between the random and fixed

effect results to explore heterogeneity across studies. Fur-

ther separate meta-regression analyses were conducted to

assess differences in between study variance that might be

explained by selected categorical covariates; study period

and design. All statistical analyses were conducted in

STATA version 12 (Stata Corp, College Station, TX).

Table 1 Definitions of maternal deaths

Maternal deaths Deaths of women while pregnant or within

42 days of the end of the pregnancy, from any

cause related to or aggravated by the pregnancy

or its management, but not from accidental or

incidental causes

Direct Deaths resulting from obstetric complications of

the pregnant state (pregnancy, labor and

puerperium), from interventions, omissions,

incorrect treatment or from a chain of events

resulting from any of the above

Indirect Deaths resulting from previous existing disease,

or disease that developed during pregnancy and

which was not due to direct obstetric causes,

but which was aggravated by the physiologic

effects of pregnancy

Late Deaths occurring between 42 days and 1 year

after abortion, miscarriage or delivery that are

due to Direct or Indirect maternal causes

Coincidental

(fortuitous)

Deaths from unrelated causes which happen to

occur in pregnancy or the puerperium

ICD-10: The deaths of a woman while pregnant or within 42 days of

termination of pregnancy, irrespective of the duration and site of the

pregnancy, from any cause related to or aggravated by the pregnancy

or its management, but not from accidental or incidental causes. ICD-

9: 630–679; Deaths caused by complications of pregnancy, childbirth

and the puerperium, including both direct and indirect causes. ICD-8:

630–678; Deaths caused by complications of pregnancy, delivery and

the puerperium
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Results

Search Strategy

The detailed steps of the literature search are shown in Fig. 1.

We retrieved a total of 558 studies, of which title and abstract

was searched. Of these, 28 papers were identified for full

examination. After full review, 18 studies were further

excluded; ten did not include data on migrant status or only

included racial categories, six were duplicate studies

reporting on the same cases [26–31], one study was a short

communication [32] and one was a case-fatality study [33].

From a careful search of all references we found four addi-

tional reports (Confidential Enquiries) on maternal mortal-

ity. Data from three of these reports were further included [8,

14, 16], one report had to be excluded due to inadequate

denominator data [33]. Thirteen final studies were included

in the meta-analysis; five nationwide register studies [23, 24,

35–36], six Confidential Enquiries [8, 14–16, 38, 39] and two

national case–control studies [12, 17] which had sampled

controls from national representative cohorts (Table 2).

Study Characteristics

Across all studies, there were a total of 3,764 maternal

deaths among 36,187,991 host country births and 1,231

maternal deaths among 6,102,663 migrant births (Table 2).

Included studies had been conducted in England (5), The

Netherlands (2), Germany (2), France (2), Spain (1) and

Switzerland (1) during the period from 1969 to 2008. The

migrant composition, as described in the studies was a mix

of labor immigrants, refugees, asylum seekers, and family

reunified women. Some of the largest immigrant groups

that recurred between the included studies were immigrant

of Turkish, North and Sub-Saharan African- and Far East-

Asian origin. Three studies had adjusted for different

confounding factors; maternal age, year of death, marital

status, work status, hospitalization during pregnancy,

autonomous region. Whereas the remaining majority of

studies provided only crude risk estimates.

Maternal Mortality

Migrant women had a higher risk of maternal mortality

than non-migrants, with a pooled risk estimate (RR) of 2.00

CI 1.72, 2.33. A high degree of heterogeneity was observed

among the studies (I2 = 78.1 %, p \ 0.001) (Fig. 2).

Substantial heterogeneity resulted in a wide PI of:

1.16–3.44. Based on the pooled relative risk and a com-

bined maternal mortality incidence in the countries inclu-

ded, we estimated the RD of 9 additional maternal deaths

per 100,000 deliveries (live births) per year for migrant

women (CI 5.9, 15.2).

The 13 studies were reasonably symmetrically distrib-

uted around the summary estimate in the funnel plot

(Fig. 3). Egger’s test of asymmetry was none significant

(p = 0.77).

From seven of the included studies we were able to

further extract data on underlying direct death causes [8, 15,

16, 23, 35, 39, 40] and from six of these (excluding Ibison

et al.) also indirect deaths causes. Direct death causes were

primarily from hypertensive disorders with the largest

proportion due to pre-eclampsia/eclampsia. Also deep vein

thrombosis and pulmonary embolisms was described as

main causes of direct maternal deaths. Indirect deaths

causes were not further categorized in the included studies.

Analysis showed a higher risk of dying from direct causes

pooled RR of 2.65 CI 1.88, 3.74 (I2 = 82.1 %, p \ 0.0001),

when compared with indirect causes pooled RR 1.83 CI

1.37, 2.45 (I2 = 57.9 %, p = 0.037), (Figs. 4, 5).

We found a small difference in the pooled summary

estimates when divided into two time periods, yet with

overlapping CIs. Studies undertaken in the first time period

(1969–1995) had a pooled RR of 1.81 CI 1.30, 2.51, with a

high degree of heterogeneity (I2 = 88.9, p \ 0.001),

whereas studies conducted in the second time period

(1996–2008) had a pooled RR of 2.04 CI 1.75, 2.37, with a

medium degree of heterogeneity (I2 = 52.2, p = 0.022)

(Supplementary Figure 6 & 7). A formal test of time period

in a meta-regression analysis showed no difference.

Sensitivity Analyses

Repeating the meta-analysis with a fixed-effects model did

not change the overall results RR of 2.02 CI 1.89, 2.15.

Removal of the individual studies separately did not con-

siderably influence the pooled summary estimate (Supple-

mentary Table 1). Excluding the three studies which had

included covariates did not appreciably change the overall

summary estimate RR of 2.05 CI 1.72, 2.45, (I2 = 77.0,

p \ 0.0001).

Further separate meta-regression analyses including

study design as a covariate showed that pooled estimates

from Confidential Enquiries (p = 0.07) and case–control

studies (p = 0.37) were higher than pooled results from

register studies, though not significantly.

Discussion

The main findings of this meta-analysis showed that

migrant women in Western European countries have a

doubled risk of dying during or after pregnancy when

compared with indigenous born women, corresponding to

an estimated absolute additional risk of 9 maternal deaths

per 100,000 deliveries among migrant women per year.
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Results also indicated that migrants may have a higher risk

of dying from direct as oppose to indirect causes.

Globally, the two most common pregnancy complica-

tions and causes of maternal deaths according to WHO are

hemorrhage and hypertensive disorders [7], though only

life-threatening if not treated in a timely and adequate

manner. An excess risk of maternal death from both dis-

orders (direct causes of death), has been found among

immigrant women in France, Germany and The Nether-

lands [12, 32, 37]. Our separate pooled analysis of direct

deaths causes showed a two and a half times increased risk

of maternal mortality among migrants, and an almost

double excess risk from indirect causes. A predominance of

direct causes of death could suggest that substandard

obstetric care is responsible for the excess mortality among

migrants, whereas indirect deaths may be more an indicator

of the health status of the conceiving women. This subdi-

vision may be especially important with respect to migrant

women coming from countries where indirect death causes

(e.g. malaria, tuberculosis, anemia) is a serious concern

[41]. Even though fewer studies were included in these

sub-analyses, this gives us an indication that an excess risk

may be caused by differences in maternal care. Despite the

fact that the majority of Western European countries have

more or less universal health care systems [30, 42, 18], lack

of access to timely and high quality obstetrical care has

been identified as one of the primary causes of maternal

mortality globally [7]. Inadequate follow-up during preg-

nancy, poorer quality of services and undiagnosed

symptoms both pre- and post-partum has been found

among migrants [12, 32, 43–45]. Results from a Confi-

dential Enquiries conducted in England [14] found that

nearly half of the women who booked antenatal care late

(beyond 20 weeks) or were poor attendees were from an

ethnic minority group. Especially language and commu-

nication barriers have been suggested as a key obstacle

leading to substandard antenatal care [43, 46, 47]. How-

ever, the increased risk of death among migrant women

may be due in part to increased incidence of different

diseases and pre-pregnancy health [48]. Women from some

parts of the world, and especially from subtropical Africa

are more often anemic, chronically malnourished, grand

Fig. 2 Relative risk of maternal mortality comparing migrant to non-

migrant women. The summary estimates were obtained using a

random-effects model. The data markers the relative risks (RRs) with

95 % confidence intervals. The size of the data markers indicates the

weight of the study. The diamond data marker indicates the pooled

RR. The prediction interval is shown with lines extending from the

diamond

Fig. 3 Funnel plot of the effect size (RR) of each study plotted

against the standard error (SE)
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multipara, hypertensive, or have had multiple caesarean

sections, all factors that can have fatal consequences in

subsequent pregnancies [41].

Generally, the highest risks within studies were seen

among the most recent migrant groups, most often of non-

European nationality, while lower risk was seen among less

recent migrants and migrants from middle and high-income

countries. The latter group are known to have overall better

language skills including use and knowledge of the health

care system [23, 49]. Knowledge of and utilization of

antenatal care may well be one of the main underlying

causes of the observed excess risk. Insufficient knowledge

in labor situations have show to lead to misjudgments or an

elevated percentage of unnecessary caesarean section [50].

An increased fear of dying from anesthesia has been shown

to refrain immigrant women from seeking medical advice

for obstetrical problems [51].

Also, a higher frequency of unwanted or unplanned

pregnancies [52], unassisted births and home deliveries

may explain part of the found differences [12, 30].

Although we know the country of origin of the women we

do not know the underlying migrant type. Asylum seekers,

undocumented migrants and trafficking women may con-

stitute particular vulnerable groups.

Methodological Considerations

All the included studies were national studies drawing from

the source population of all births during the study period,

yielding a very large total sample size of more than 42

million births and over 4,900 maternal deaths. The measures

of maternal mortality in all studies were derived from high

quality civil registration systems with routine registration of

birth and death. Despite some variation in data source and

linkage between countries, vital registration is one of the best

measures of maternal mortality [3]. All studies, except the

two case–control studies, were nationwide and all were

conducted in large Western European countries, and data

may well be a reasonable approximation of the status of

reproductive health among migrants in Western Europe.

This meta-analysis has limitations that need attention.

We found a high degree of heterogeneity between studies,

which could be explained by different factors. Heteroge-

neity may have been caused by differences in the definition

of migrants (nationality vs. ethnicity) and the individual

proportion of migrants and migrant types between the

included studies and also over time. Interpretation of PIs

did not change the overall conclusion of the meta-analysis.

However, it should be noted that we observed substantial

overlap of PIs between the different subgroups analyses.

Recent trends within countries have shown a more

favorable decline in maternal mortality rates among native-

born as compared to immigrant women [12, 23, 37]. Our

stratified analysis of time periods leads in the same direc-

tion, despite a non-significant effect of time period. We

saw a lower degree of heterogeneity among studies in the

second time period, which could be explained by less

between-country variation in the more recent studies.

It has been found that migrants of certain countries fare

less well of than others [53]. Unfortunately, data were too

Fig. 4 Relative risk of maternal mortality from direct death causes

comparing migrant to non-migrant women. The summary estimates

were obtained using a random-effects model. The data markers the

relative risks (RRs) with 95 % confidence intervals. The size of the

data markers indicates the weight of the study. The diamond data

marker indicates the pooled RR. The prediction interval is shown with

lines extending from the diamond
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scarce to be able to pool the data by specific immigrant

subgroups. Thus, further evaluation of effect modification

by i.e. immigrant sub-group is needed from large individ-

ual participant pooled analyses. Also, research suggest that

host country receiving policies affect migrant reproductive

health outcomes [54]. We acknowledge that integrations

policies and actual utilization of the health care systems

during pregnancy and birth could account for a significant

proportion of the observed between study heterogeneity.

We were unfortunately not able to evaluate the effect of

these factors, but a side from this we still argue that the

overall notion of migrant women as compared with host

country women may well apply between countries, despite

dissimilarities.

Even though the main death codes remained the same

across ICD-8, 9 and 10, changes in coding practices could

have affected maternal mortality rates across time. Studies

from the US [55] and Europe [40] did find that changes in

ICD-codes and especially the inclusion of late death

increased maternal death rates. Nevertheless, on average in

ICD-10\2 % of maternal deaths are coded as late maternal

deaths [3], and there is no reason to assume that coding

changes should specifically have been related to migrants

status.

General underreporting of maternal mortality has been

found in several European countries [26, 40, 43]. The

observed changes in risk over time could potentially be

explained by underreporting of maternal mortality in the

earliest study years. In Germany a lack of accuracy in linking

death and pregnancy has been found [37]. Generally, linkage

may also have missed women who died after a birth that

occurred outside the country. Also, delayed prenatal care

among migrants [56] may influence correct assigned preg-

nancy status on death records [57].

Generally, Confidential Enquiries have shown to report

higher rates of maternal mortality than those based on

death certificates alone [16]. Potential underreporting of

maternal mortality rates in the register and case–control

studies, especially among migrants, would have led us to

underrate the true excess risk among migrant women.

Nonetheless, we did not see significant differences between

study designs when running a meta-regression with study

design included as a covariate. In relation to this, estimated

RDs were calculated from an average incidence of mater-

nal mortality based on data from 1980 to 2008 [3]. Since

trends in mortality rates have shown a steadily decline in

most studies during the included study period, RDs may be

slightly underestimated due to exclusion of the earliest

years (1969–1980).

Our pooled risk estimate fail to account for potential

confounding factors, such as higher parity, older ages at

childbirth and lower socioeconomic status among migrant

women. Excluding studies including covariates did not

notably change the overall pooled estimate.

Despite little evidence of publication bias, we cannot

eliminate this type of bias, since non-included data from

unpublished studies, grey literature, non-English language

studies and potentially missed studies could have influ-

enced findings. It should be noted that five of the studies

has been conducted in the UK and an overrepresentation of

Fig. 5 Relative Risk of maternal mortality from indirect death causes

comparing migrant to non-migrant women. The summary estimates

were obtained using a random-effects model. The data markers the

relative risks (RRs) with 95 % confidence intervals. The size of the

data markers indicates the weight of the study. The diamond data

marker indicates the pooled RRs. The prediction interval is shown

with lines extending from the diamond
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UK in total number of deaths may have influenced our

findings. Nonetheless, the large sample size makes it less

likely that the overall findings would be changed by

additional studies.

Overall, these findings give an accurate picture of the

size of the level of differences in maternal mortality among

migrant in Western Europe. As maternal deaths represent

the tip of the iceberg of disease; a much larger number of

women suffer from so called ‘‘near-miss’’ morbidity [58].

Studies have also shown strong ethnic disparities in

maternal morbidity [59–61], and combining studies of

‘‘near-miss’’ maternal mortality can complement enquiries

into maternal death and assist to investigate risk factors for

both the occurrence of disease and progression to death and

other severe complications.

Conclusion

In summary, this meta-analysis showed that immigrant

women in Western European countries have a doubled risk

of dying during or after pregnancy when compared with

indigenous born women. We also observed indications of a

higher risk of deaths from direct causes, which point

towards that substandard obstetric care, may be responsible

for the majority of the excess deaths among migrant

women. As most of these deaths are preventable, it is an

urgent matter to pinpoint the underlying direct causes and

institute programs to prevent unnecessary deaths to vul-

nerable immigrant women. Better use of registry data to

look at specific death causes, especially the timing of

deaths, to identify modifiable risk factors of health care

practices are of high importance.
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