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ABSTRACT

Objective: To examine ethnic disparities in perinatal outcomes and the role of migration factors.

Design: Retrospective cohort.

Setting: Two maternity services in South London, UK.

Population or Sample: Women birthing singleton infants between 24 and 43 weeks' gestation (2018-2023).

Methods: Linked electronic health records were analysed using generalised linear mixed models (GLMMs) with Poisson dis-
tribution to estimate adjusted risk ratios (aRR) and 95% confidence intervals (CI) by ethnicity, migration, interpreter need, and
country-of-origin income, adjusting for socioeconomic deprivation and medical risk.

Main Outcome Measures: Emergency caesarean, haemorrhage, preterm birth, low birthweight, low Apgar score, stillbirth or
neonatal death.

Results: Among 44 634 births, compared with White women, emergency caesarean risk was higher for Asian (aRR 1.22, 95%
CI 1.14-1.30, p<0.001) and Black women (1.16, 1.10-1.23, p<0.001). Haemorrhage was higher for Asian women (1.12, 1.02-
1.23, p=0.021), those needing interpretation (1.16, 1.06-1.27, p <0.001), and lower for Mixed ethnicity women (0.86, 0.74-0.99,
p=0.038). Infants of Black women had elevated risks of preterm birth (1.23, 1.13-1.34, p <0.001), low birthweight (1.74, 1.60-
1.89, p<0.001), low Apgar (2.06, 1.71-2.48, p < 0.001), and stillbirth/neonatal death (1.57, 1.21-2.05, p < 0.001). Asian infants had
increased risks of preterm birth (1.19, 1.07-1.33, p=0.002) and low birthweight (1.69, 1.52-1.87, p < 0.001). Foreign-born women
had lower risks of low birthweight (0.71, 0.62-0.81, p <0.001) but higher risks of low Apgar (1.24, 1.06-1.46, p=0.009) and still-
birth/neonatal death (1.33, 1.07-1.65, p=0.011). Risks were highest for ethnic minority, foreign-born women, though effect sizes
were modest.

Conclusions: Ethnic minority and foreign-born women, particularly from LMICs or needing interpreters, face elevated risks
with modest clinical impact.
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1 | Introduction

The quality and safety of maternity services have become cen-
tral United Kingdom (UK) policy in recent years, following
independent investigations into maternity and neonatal care
at several NHS Trusts [1]. The National maternity inspec-
tion programme by the Care Quality Commission (CQC) has
identified widespread issues, with 47% of maternity services
in England currently requiring improvements in safety [2].
A decade ago, the National Maternity Safety Ambition was
launched with the goal of halving the rates of stillbirths, neo-
natal and maternal deaths, and birth-related brain injuries
by 2025 [3]. Despite some progress, recent data show a rise in
stillbirth and maternal mortality rates and persistent ethnic
disparities across perinatal health outcomes [4, 5]. Adverse
outcomes are notably higher among women and infants from
Black and South Asian ethnic groups, as well as those experi-
encing social deprivation [4, 6, 7].

Current evidence suggests that these ethnic disparities cannot
be attributed solely to socioeconomic deprivation; rather, they
are influenced by intersecting factors such as unequal access
to healthcare resources, geographic disparities, language barri-
ers, individual and systemic racism [8-10]. There is conflicting
evidence regarding whether recent migrant women experience
better perinatal health compared to their native-born ethnocul-
tural counterparts or socioeconomically similar non-immigrant
White women [11, 12]. This phenomenon, often referred to as
the “healthy migrant effect,” stems from the notion that those
who choose or are able to emigrate tend to be younger, health-
ier, and better educated, as well as benefiting from healthier
lifestyles and protective cultural and social factors [13, 14].
Additionally, they may have less exposure to structural and sys-
temic discrimination [15]. The effect is thought to diminish over
time in the host country and may not apply to forcibly displaced
populations, such as refugees and asylum seekers [13, 16].
Nevertheless, evidence of the applicability of the ‘healthy mi-
grant effect’ on maternal and infant health, particularly in the
UK context, is sparse. It is not well understood how migration
and acculturation influence ethnic inequalities, highlighting
the need for more nuanced analyses to understand the under-
pinning mechanisms.

The NHS Race and Health Observatory's review on ethnic in-
equalities in healthcare [17] emphasised the need for advanced
quantitative analyses to better comprehend the patterns of
maternity outcomes and the intersection of inequalities across
ethnicity, socioeconomic status, and other factors. This study
aims to address evidence gaps by examining the extent of eth-
nic disparities in adverse perinatal outcomes within a multi-
ethnic, inner-city population in South London. Using routinely
collected, linked health records, we assess whether these dis-
parities persist after adjusting for socioeconomic deprivation
and clinical risk factors. We also explore how migration-related
variables: maternal migration, income level of country of birth,
and recorded need for English language interpretation, may
contribute to disparities between and within ethnic groups. This
approach supports a more nuanced understanding of inequali-
ties and will help inform future research priorities and targeted
interventions to improve maternal and perinatal outcomes in
the UK.

2 | Methods
2.1 | Research Aims

1. To compare the risk of adverse perinatal outcomes across
ethnic groups, adjusting for socioeconomic deprivation
and clinical risk factors.

2. To assess whether migration-related factors—maternal
migration, English proficiency (based on interpreter need),
and income classification of country of birth—were in-
dependently associated with adverse maternal or infant
outcomes.

2.2 | Data Sources

We used linked, routinely collected data from the Early Life
Cross-Linkage in Research (eLIXIR-BiSL) cohort partnership,
comprising pseudonymised records from two acute and one
mental health NHS Trust in South London [18, 19]. The dataset
included 56 690 women and 67308 pregnancies (October 2018-
October 2023). Analyses were limited to 44634 singleton preg-
nancies with complete booking and delivery records. Women
were followed longitudinally from their maternity booking
appointment through to delivery, with baseline exposures mea-
sured prior to outcome occurrence.

2.3 | Measures

Ethnicity was categorised using the Office for National Statistics
(ONS) broad categories [20]:

« White: Includes English, Welsh, Scottish, Northern Irish,
British and other white

« Mixed: Includes mixed or multiple ethnic groups

« Asian or Asian British: Includes Asian, Asian British, and
Asian Welsh

« Black or Black British: Includes Black, Black British, Black
Welsh, Caribbean, or African

« Other: Includes any other ethnic group or where ethnicity
was not documented

Socioeconomic status was measured using English Index of
Multiple Deprivation quintiles, a method used to measure social
and economic deprivation in small areas [21]. Education was ex-
cluded due to > 60% missing data to reduce bias from differential
missingness.

Any pre-existing medical risk (including but not limited to
previous antepartum haemorrhage, preterm birth, stillbirth,
placental abruption, diabetes), including obstetric risk-factors
identified prior to birth was determined by a healthcare pro-
fessional at the initial maternity booking appointment and
therefore specific conditions are not defined. Women with
identified risk were allocated to obstetric-led care; low-risk
women received midwife-led care. Those developing com-
plications during pregnancy (e.g., gestational diabetes, pre-
eclampsia) were typically transferred to obstetric-led care,
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though these changes were not consistently captured in the
dataset.

Migration was measured using the woman/mother's migration
(born in UK, not born in UK). Other migration-related variables
included English language proficiency (requiring interpreter,
not requiring interpreter) and classification of country-of-origin
income level (HIC, LMIC defined by the 2022 World Bank Gross
National Income classification [22]).

2.4 | Maternity and Infant Outcome Variables

Primary maternal outcomes were emergency caesarean section
and obstetric haemorrhage >1000mL (antepartum or postpar-
tum). Primary infant outcomes were preterm birth (< 37 weeks),
low birthweight (<2500g), Apgar score <7 at 5min, stillbirth
(=24 weeks), and neonatal death (<28days). These were se-
lected based on consistency with National Maternity and
Perinatal Audit (NMPA) [23] and English Maternity Morbidity
Outcome Indicator definitions [24]. A secondary analysis exam-
ined whether migration-related factors were associated with any
of the above outcomes. All were coded as binary (yes/no); defini-
tions are provided in Table S1.

2.5 | Statistical Analysis

Analyses were conducted using R. Only singleton pregnancy
episodes were included; multiple births (e.g., twins) and dupli-
cate records were excluded. Women were included if they had
booking appointment data. Women with multiple singleton
pregnancies across the study period were retained, with clus-
tering accounted for through fitting a random intercept for
each woman, using generalised linear mixed models (GLMMs).
Significance was set at a p-value of <0.05.

Relative risks (RRs) and 95% confidence intervals (CIs) were es-
timated using GLMMs with a Poisson distribution, log link, and
a random intercept for each woman's ID to account for repeated
pregnancies. This approach allowed for direct estimation of rela-
tive risks rather than odds ratios. Models were adjusted for ma-
ternal age, parity, BMI >30kg/m?, smoking status, previous
caesarean section, IMD quintile, and pre-existing medical risk
status. Migration-related factors were examined individually and
stratified to explore differential patterns. Due to limited counts in
smaller subgroups, we did not test formal interactions; this is noted
as a limitation and area for future research. Medical risk status
was included to reflect baseline clinical complexity, though it may
also capture structural disadvantage and lie on the causal path-
way. These findings should be interpreted with caution.

3 | Findings

3.1 | Demographics

Table 1 presents baseline maternal characteristics at booking by
ethnic group (White, Mixed, Asian, Black, and Other). White

women (n=23838) were most likely to be UK-born (57.7%) and
to have English as their primary language (75.7%) and had the

lowest rate of interpreter need (4.0%). In contrast, the majority of
Asian (n=4501) and Black (n =8890) women were born outside
the UK (71.6% and 68.4%, respectively). Black women had the
highest levels of pre-existing medical risk (56.5%) and obesity
(34.5%). Women in the ‘Any Other’ ethnic group (n=2916) had
the lowest proportion with English as a first language (38.9%)
and the highest rate of interpreter need (23.6%) and social risk
(25.8%).

3.2 | Maternal Outcomes by Ethnicity

Table 2 presents risk ratios (RR) and adjusted risk ratios (aRR)
for emergency caesarean section and obstetric haemorrhage by
ethnicity, with White women as the reference group.

3.2.1 | Emergency Caesarean Section

After adjustment, Asian women had the highest risk of emer-
gency caesarean birth compared to White women (aRR 1.22,
95% CI 1.14-1.30; p<0.001), followed by Black women (aRR
1.16, 95% CI 1.10-1.23; p<0.001) and women of ‘Any Other’ eth-
nicity (aRR 1.09, 95% CI 1.01-1.18; p=0.032). No difference was
observed for women of Mixed/Multiple ethnicity (aRR 1.03, 95%
CI10.94-1.13; p=0.504).

3.2.2 | Obstetric Haemorrhage

Asian women also had a higher risk of obstetric haemorrhage com-
pared to White women (aRR 1.12, 95% CI 1.02-1.23; p=0.021), as
did Black women (aRR 1.09, 95% CI 1.00-1.17; p=0.050). Mixed/
Multiple ethnicity women had a lower risk (aRR 0.86, 95% CI
0.74-0.99; p=0.038), while no difference was found for women of
‘Any Other’ ethnicity (aRR 1.00, 95% CI 0.89-1.13; p=0.982).

3.3 | Maternal Outcomes by Ethnicity, Migration,
Country of Origin Income Classification
and Interpretation Need

Table 3 shows adjusted risk ratios (aRR) for emergency caesar-
ean and obstetric haemorrhage by maternal ethnicity, migra-
tion, country of origin income classification and interpreter
need, with UK-born women as the reference group.

3.3.1 | Migration

Women born outside the UK had higher risks of emergency cae-
sarean (aRR 1.04, 95% CI 1.00-1.09; p=0.046) and obstetric hae-
morrhage (aRR 1.09, 95% CI 1.02-1.16; p=0.007) compared with
UK-born women.

3.3.2 | Country of Origin Income Classification
No significant differences were observed in emergency caesar-

ean section by country of birth income classification. Among
foreign-born women, only those from high-income countries
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TABLE1 | Maternal baseline characteristics.

Demographic n (%)

White n=23838

Mixed N=2326

Asian N=4501

Black N=8890

Any other N=2916

<20years

Missing
Primiparous
Missing

Born in the UK
Missing

Country of origin
High income
Low/middle income
Missing

English 1st language
Missing

Need for interpreter

Missing

234(0.98%)
0

13 532 (56.77%)

0
13 759 (57.72%)
690 (2.89%)

20 462 (85.84%)

2686 (11.27%)
690 (2.89%)
18043 (75.69%)
482 (2.02%)
953 (4.00%)
1125 (4.72%)

Social deprivation (IMD quintile)

1st (most deprived)

2nd

3rd

4th

5th (least deprived)
Missing

Obstetric risk at booking
Medical risk at booking

Pre-existing mental
health conditions

Any social risk factor at
booking

BMI>/30kg/m?
Yes

Missing

Smoker at booking
Yes

Missing

3224 (13.52%)
8192 (34.37%)
6389 (26.80%)
3526 (14.79%)
2240 (9.40%)
267 (1.12%)
5581 (23.41%)
11370 (47.70%)
7099 (29.78%)

1994 (8.36%)

3084 (12.94%)
0

1091 (4.58%)
1090 (4.57%)

73 (3.14%)
0
1181 (50.77%)
0
1329 (57.14%)
54 (2.32%)

1628 (69.99%)
644 (27.69%)
54(2.32%)
1770 (76.10%)
33 (1.42%)
176 (7.57%)
90 (3.87%)

497 (21.37%)
956 (41.10%)
468 (20.12%)
231 (9.93%)
125 (5.37%)
49 (2.11%)
567 (24.38%)
1213 (52.15%)
729 (31.34%)

394 (16.94%)

482 (20.72%)
0

161 (6.92%)
100 (4.30%)

15 (0.33%)
0
2465 (54.77%)
0
1280 (28.44%)
131 (2.91%)

1746 (38.79%)
2624 (58.30%)
131 (2.91%)
2763 (61.39%)
83 (1.84%)
453 (10.06%)
192 (4.27%)

763 (16.95%)
1533 (34.06%)
1016 (22.57%)
649 (14.42%)
453 (10.06%)
87 (1.93%)
1108 (24.62%)
2070 (45.99%)
734 (16.31%)

552 (12.26%)

561 (12.46%)
0

40 (0.89%)
183 (4.07%)

152 (1.71%)
0
3292 (37.03%)
0
2811 (31.62%)
283 (3.18%)

3179 (35.76%)
5428 (61.06%)
283 (3.18%)
6718 (75.57%)
184 (2.07%)
556 (6.25%)
378 (4.25%)

2682 (30.17%)
4041 (45.46%)
1372 (15.43%)
421 (4.74%)
140 (1.57%)
234 (2.63%)
2973 (33.44%)
5025 (56.52%)
1595 (17.94%)

1495 (16.82%)

3069 (34.52%)
0

250 (2.81%)
394 (4.43%)

38 (1.30%)
0
1460 (50.07%)
0
435 (14.92%)
86 (2.95%)

921 (31.58%)
1909 (65.47%)
86 (2.95%)
1134 (38.89%)
57 (1.95%)
689 (23.63%)
109 (3.74%)

629 (21.57%)
1242 (42.59%)
629 (21.57%)
238 (8.16%)
114 (3.91%)
64 (2.19%)
722 (24.76%)
1300 (44.58%)
529 (18.14%)

753 (25.82%)

502 (17.22%)
0

64 (2.19%)
145 (4.97%)

(HICs) had an elevated risk of obstetric haemorrhage (aRR 1.10,

95% CI 1.04-1.12; p <0.001).

3.3.3 | Interpreter Need

Women requiring an interpreter had a higher risk of emergency
caesarean section (aRR 1.16, 95% CI 1.06-1.27; p<0.001),
but not obstetric haemorrhage (aRR 0.97, 95% CI 0.91-1.04;
p=0.456). Foreign-born women who were not recorded as

requiring an interpreter also had increased risks of obstet-
ric haemorrhage (aRR 1.08, 95% CI 1.04-1.12; p<0.001) and
emergency caesarean section (aRR 1.11, 95% CI 1.06-1.17;
p<0.001).

3.3.4 | Stratified Analyses by Ethnicity and Migration

Compared with UK-born White women, the risk of emer-
gency caesarean section was higher among foreign-born
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TABLE 2 | RR’sandaRR's for maternal emergency caesarean section and obstetric haemorrhage.

Ethnicity N (%) RR (95% CI) P aRR (95% CI)? 4] aRR (95% CI)® P
Emergency caesarean (n=10234)

White 5229 (21.94%) Ref Ref Ref

Any other 729 (25.00%) 1.14 (1.06, 1.21) 0.001 1.13 (1.05, 1.21) 0.001 1.09 (1.01, 1.18) 0.032
Black 2534(28.50%)  1.28(1.23,1.34)  <0.001  1.28(1.23,1.34)  <0.001  1.16(1.10,1.23)  <0.001

Mixed/Multiple 542 (23.30%) 1.07 (0.99, 1.16) 0.120
Asian 1200 (26.66%) 1.22(1.15,1.29) <0.001
Obstetric haemorrhage (n=4767)

White 2571 (10.79%) Ref

Any other 324 (11.11%)  1.03(0.91,1.15)  0.658

Black 1117 (12.56%)  1.15(1.07,1.23)  <0.001
Mixed 211 (9.07%) 0.85(0.74,0.97)  0.023

Asian 544 (12.09%)  1.12(1.02,1.23)  0.0131

1.07 (0.99, 1.16) 0.090 1.03(0.94, 1.13) 0.504
1.22(1.15,1.28) <0.001 1.22(1.14,1.30) <0.001

Ref Ref
1.04 (0.92, 1.16) 0.548 1.00(0.89, 1.13) 0.982
1.17 (1.09, 1.26) <0.001 1.09 (1.00, 1.17) 0.050
0.86 (0.74, 0.98) 0.033 0.86 (0.74,0.99)  0.038
1.13(1.03,1.24) 0.011 1.12 (1.02, 1.23) 0.021

Note: For ethnicity categories: *Adjusted for socioeconomic deprivation, PAdjusted for socioeconomic deprivation, high medical risk status, previous c-section, BMI

and smoker at booking.

TABLE 3 | aRR for maternal adverse outcomes by ethnicity, migration country of origin income classification and interpretation need.

Emergency caesarean aRR? P Obstetric haemorrhage aRR? P
Born in the UK (All ethnic groups)
Yes Ref Ref
No 1.04 (1.00, 1.09) 0.046 1.09 (1.02, 1.16) 0.007
Foreign-born country of origin
UK-born low SES Ref Ref
HIC 0.95(0.89, 1.02) 0.139 1.10 (1.04, 1.16) <0.001
LMIC 1.02 (0.96, 1.08) 0.464 1.05 (1.00, 1.10) 0.066
Foreign-born: Interpreter required
UK-born white Ref Ref
No 1.11 (1.06, 1.17) <0.001 1.08 (1.04, 1.12) <0.001
Yes 1.16 (1.06, 1.27) <0.001 0.97(0.91, 1.04) 0.456
Ethnicity and migration
White UK-born Ref Ref
White foreign-born 1.04 (0.98, 1.10) 0.172 1.08 (1.03, 1.13) <0.001
Any other foreign-born 1.11 (1.01, 1.22) 0.026 1.05(0.97,1.13) 0.234
Black foreign-born 1.18 (1.10, 1.27) <0.001 1.03(0.97, 1.09) 0.378
Mixed/Multiple foreign-born 1.15(1.01, 1.31) 0.038 1.05(0.94, 1.17) 0.336
Asian foreign-born 1.23(1.14,1.33) <0.001 1.12 (1.05, 1.19) 0.001

2Adjusted for maternal socioeconomic deprivation, high medical risk status, BMI, previous C-section, and smoker at booking.

women in most ethnic groups, including ‘Other ethnicity’
(aRR 1.11, 95% CI 1.01-1.22; p=10.026), Black (aRR 1.18, 95%
CI 1.10-1.27; p<0.001), Mixed/Multiple ethnicities (aRR
1.15, 95% CI 1.01-1.31; p=0.038), and Asian (aRR 1.23, 95%

CI 1.14-1.33; p<0.001), but not among foreign-born White
women (aRR 1.04, 95% CI 0.98-1.10). For obstetric haemor-
rhage, increased risks were observed for foreign-born White
(aRR 1.08, 95% CI 1.03-1.13; p<0.001) and Asian women
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TABLE 4 | RRand aRR for preterm birth, low birth weight, low Apgar score and neonatal death or stillbirth.

Ethnicity N (%) RR p aRR? p aRRP p
Preterm Birth (n=4009)

White 1934 (8.11%) Ref Ref Ref

Any other 257 (8.81%) 1.08 (0.95, 1.23) 0.235 1.08 (0.94, 1.23) 0.258 1.08 (0.94, 1.24) 0.251
Black 956 (10.75%) 1.31(1.21, 1.42) <0.001 1.30(1.20, 1.41) <0.001 1.23(1.13,1.34) <0.001
Mixed/Multiple 197 (8.47%) 1.05(0.91, 1.22) 0.481 1.05(0.91, 1.21) 0.502 1.01 (0.87, 1.18) 0.865
Asian 427 (9.49%) 1.17 (1.06, 1.30) 0.003 1.17 (1.05, 1.29) 0.004 1.19(1.07,1.33)  0.002
Low Birthweight (n=4152)

White 1763 (7.40%) Ref Ref Ref

Any other 270 (9.26%) 1.25(1.09,1.41)  <0.001  1.23(1.08, 1.40) 0.001 1.28(1.11,1.46)  <0.001
Black 1122 (12.62%) 1.69 (1.56, 1.82) <0.001 1.66 (1.54, 1.80) <0.001 1.74 (1.60, 1.89) <0.001
Mixed/Multiple 211 (9.07%) 1.24(1.07,1.42) 0.003 1.23(1.06, 1.42) 0.004 1.24 (1.07,1.44) 0.004
Asian 527 (11.71%) 1.59 (1.54,1.74)  <0.001  1.58(1.43,1.74)  <0.001  1.69(1.52,1.87)  <0.001
Low Apgar score (n=777)

White 316 (1.33%) Ref Ref Ref

Any other 45 (1.54%) 1.16 (0.84, 1.57) 0.337 1.12(0.81, 1.53) 0.470 1.17 (0.83, 1.60) 0.351
Black 262 (2.95%) 2.23(1.89,2.62) <0.001 2.19 (1.85, 2.60) <0.001 2.06 (1.71, 2.48) <0.001
Mixed/Multiple 41 (1.76%) 1.35(0.96, 1.85) 0.069 1.34(0.95, 1.83) 0.081 1.38 (0.98, 1.90) 0.057
Asian 61 (1.36%) 1.02 (0.77, 1.34) 0.867 1.02 (0.77, 1.33) 0.882 1.01 (0.75, 1.34) 0.935
Neonatal death or stillbirth (n=502)

White 199 (0.83%) Ref Ref Ref

Any other 34 (1.17%) 1.39 (0.95, 1.97) 0.075 1.38 (0.94, 1.96) 0.084 1.31(0.85,1.93)  0.202
Black 123 (1.38%) 1.64(1.31,2.05)  <0.001  1.63(1.28,2.06) <0.001  1.57(1.21,2.05) <0.001
Mixed/Multiple 23(0.99%) 1.20 (0.76, 1.80) 0.416 1.19 (0.75, 1.80) 0.426 1.07 (0.65, 1.67) 0.768
Asian 45 (1.00%) 1.20(0.86, 1.64) 0.266 1.18 (0.85, 1.62) 0.308 1.39(0.96, 1.91) 0.060

2Adjusted for maternal socioeconomic deprivation.

bAdjusted for maternal socioeconomic deprivation, high medical risk status, BMI, and smoker at booking.

(aRR 1.12, 95% CI 1.05-1.19; p=0.001), with no significant
migration-related differences in Black, Mixed/Multiple, or
Other ethnic groups.

3.4 | Infant Outcomes by Ethnicity

Table 4 reports risk ratios (RR) and adjusted risk ratios (aRR) for
preterm birth, low birthweight, low Apgar score, and stillbirth
or neonatal death by ethnicity, using infants of White women as
the reference group.

3.4.1 | Preterm Birth (<37 Weeks)

Infants of Black women had the highest adjusted risk of preterm
birth (aRR 1.23, 95% CI 1.13-1.34; p < 0.001), followed by infants
of Asian women (aRR 1.19, 95% CI 1.07-1.33; p=0.002). No
differences were found for infants of Mixed/Multiple ethnicity
(aRR 1.01, 95% CI 0.87-1.18; p=10.865) or of ‘Any Other’ ethnic-
ity (aRR 1.08, 95% CI 0.94-1.24; p=0.251).

3.4.2 | Low Birthweight (<2500g)

Higher risks were observed among infants of Black (aRR 1.74,
95% CI 1.60-1.89; p<0.001), Asian (aRR 1.69, 95% CI 1.52-1.87;
p<0.001), Mixed/Multiple (@aRR 1.24, 95% CI 1.07-1.44;
p=0.004), and ‘Any Other’ ethnicity mothers (aRR 1.28, 95% CI
1.11-1.46; p<0.001), compared to White infants.

3.4.3 | Low Apgar Score (<7 at 5Min)

Infants of Black women had an increased risk of low Apgar
score (aRR 2.06, 95% CI 1.71-2.48; p<0.001). No other groups
showed significant differences after adjustment.

3.4.4 | Stillbirth or Neonatal Death

Infants of Black women also had a higher adjusted risk of still-

birth or neonatal death (aRR 1.57, 95% CI 1.21-2.05; p<0.001).
No differences were observed for other ethnic groups.
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3.5 | Infant Outcomes by Ethnicity, Migration,
Country of Origin Income Classification
and Interpretation Need

Table 5 presents adjusted risk ratios (aRR) for adverse infant
outcomes: preterm birth, low birthweight, low Apgar score at
birth, and stillbirth or neonatal death by maternal migration,
country of origin income classification, interpreter need, and
ethnicity-migration combinations, with UK-born women as the
reference group.

3.5.1 | Migration

Infants of foreign-born women showed no significant difference
in risk of preterm birth compared with those of UK-born women
(aRR 0.94, 95% CI 0.87-1.01; p=0.095). Risks of low birthweight
were lower among infants of foreign-born mothers (aRR 0.71,
95% CI 0.62-0.81; p<0.001). In contrast, the risks of low Apgar
score (aRR 1.24, 95% CI 1.06-1.46; p=0.009) and stillbirth or
neonatal death (aRR 1.33, 95% CI 1.07-1.65; p=0.011) were
higher in infants of foreign-born women.

3.5.2 | Country of Origin Income Classification

Compared with UK-born women of low socioeconomic status,
infants of foreign-born women had a lower risk of preterm birth,
particularly among those from high-income countries (HICs)
(@RR 0.71, 95% CI 0.62-0.81; p<0.001) and, to a lesser extent,
from low- and middle-income countries (LMICs) (aRR 0.85,
95% CI 0.76-0.95; p=0.003). For low birthweight, infants of
HIC-born mothers had lower risk (aRR 0.69, 95% CI 0.60-0.78;
p<0.001), whereas LMIC-born mothers’ infants had no differ-
ence (aRR 1.02, 95% CI 0.92-1.13; p=0.723). In contrast, low
Apgar score was more common among LMIC-born mothers' in-
fants (aRR 1.44,95% CI 1.15-1.80; p=0.001). Stillbirth or neona-
tal death was higher in infants of both HIC-born mothers (aRR
1.29, 95% CI 1.17-1.42; p<0.001) and LMIC-born mothers (aRR
1.23,95% CI 1.03-1.45; p=0.019).

3.5.3 | Interpreter Need

Interpreter requirement was not associated with preterm birth
(aRR 1.01, 95% CI 0.85-1.20; p=0.872) or low birthweight (aRR
1.02,95% C10.92-1.13; p=0.723). However, foreign-born women
recorded as not needing an interpreter had increased risks of
low Apgar score (aRR 1.42,95% CI 1.16-1.73; p<0.001) and still-
birth/neonatal death (aRR 1.54, 95% CI 1.15-2.05; p=0.004).

3.5.4 | Stratified Analyses by Ethnicity and Migration

Compared with UK-born white women, risk patterns varied
across ethnic groups. No migration-related differences were
observed in preterm birth across ethnic groups. However, the
risk of low birthweight was higher among infants of foreign-
born women in several groups, including the “Any Other”
ethnic category (aRR 1.24, 95% CI 1.03-1.49; p=0.022), Black
(@RR 1.73, 95% CI 1.51-1.97; p<0.001), Mixed/Multiple (aRR

1.34, 95% CI 1.03-1.73; p=0.025), and Asian women (aRR
1.76, 95% CI 1.51-2.03; p<0.001). Low Apgar scores were also
more common among infants of foreign-born Black (aRR 2.50,
95% CI 1.94-3.23; p<0.001), Mixed/Multiple (aRR 2.22, 95%
CI 1.50-3.30; p<0.001), and Asian women (aRR 1.81, 95% CI
1.15-2.85; p=0.011). Similarly, stillbirth or neonatal death was
more frequent among infants of foreign-born Black (aRR 1.68,
95% CI 1.02-2.77; p=0.042), Mixed/Multiple (aRR 2.32, 95%
CI 1.21-4.44; p=0.011), and Asian women (aRR 1.81, 95% CI
1.15-2.85; p=0.011).

4 | Discussion
4.1 | Main Findings

This study demonstrates persistent ethnic and migration-related
disparities in maternal and infant outcomes within an ethnically
diverse urban UK population, despite universal healthcare ac-
cess. Consistent with national patterns, Asian and Black women
were more likely to be born outside the UK and require inter-
preter support [6]. The ‘Any Other’ ethnic group had the lowest
English proficiency and highest interpreter need, highlighting
its heterogeneity. Differences in maternal mental health issues
and social risk factors at the first maternity appointment were
also observed among ethnic groups. However, this is highly de-
pendent on women's willingness to disclose sensitive or stigma-
tised issues, which may be influenced by cultural factors [25].

After adjusting for clinical and socioeconomic factors, Asian,
Black, and ‘Any Other’ ethnicity women had a higher risk of
emergency caesarean section. Asian women also had a higher
risk of obstetric haemorrhage, while for Black women this as-
sociation was borderline significant. Mixed/Multiple ethnicity
women had a slightly lower risk of haemorrhage.

Infants of Black women were at higher risk of preterm birth, low
birthweight, low Apgar score, and stillbirth or neonatal death.
Infants of Asian women were more likely to have preterm birth
and low birthweight, low Apgar scores, and stillbirth or neona-
tal death. Infants of Mixed and ‘Any Other’ ethnicity women had
increased risk of low birthweight, with Mixed infants also at el-
evated risk of low Apgar scores and stillbirth or neonatal death.

Women born outside the UK, particularly those from LMICs,
had a higher risk of emergency caesarean, obstetric haemor-
rhage, low Apgar scores, and stillbirth or neonatal death, though
lower risks of preterm birth and low birthweight. Interpreter
need was associated with a higher risk of emergency caesarean
section.

4.2 | Strengths and Limitations

This study used a retrospective cohort design based on routinely
collected clinical data. While this enabled large-scale, real-
world analysis across a diverse population, it also introduced
limitations, including variability in data completeness, inconsis-
tency in definitions across settings, and missing information for
key confounders such as education and detailed migration his-
tory. Including migration, interpreter need, and country income

BJOG: An International Journal of Obstetrics & Gynaecology, 2026

85UB017 SUOWIWOD aA 181D 3|qealjdde ayy Aq peussnob afe sajonre YO ‘9sn JO S8|NnJ oy Akeiqi8uluO 8|1\ UO (SUONIPUOD-PUR-SWLBIAL0D B |1 AR.q 1 Ul uo//Sdny) SUOIPUOD pue swie | 8yl 88 *[9202/T0/62] Uo ARiqiTaulluo As|iM ‘8ous|eoxd 8:ed pue UifesH Joj aimisu| feuoleN ‘IDIN Aq 69T0Z'82S0-TZT/TTTT 0T/I0p/u0d A8 | AReiq1pul|uo'uABgoy/sdny wo.jy pspeojumoq ‘0 ‘8ZS0TLYT



14710528, 0, Downloaded from https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.70169 by NICE, National Institute for Health and Care Excellence, Wiley Online Library on [29/01/2026]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

‘3uryooq je 19oWs pue ‘UoNd3s-) snorrdid ‘T ‘Sniels JSLI [BdIpawl Y1y ‘UoreALIdop STUIOU0II0I00S [BUIdBW 0] PAISnpy,

110°0 (S8'TSTD 18T S06°0 (6¥'T°0L°0)20T  T000> (€0TISDILT 9€T°0 (E€T96'0) ET'T U10q-Ug[oI0f UBISY

110°0 v ‘1D eee 00 (LLT 20D 89T S20°0 (ELTe0DYET 0S€°0 (ST'T99°0) L8O u10q-udra10§ AN /PIXIN

100°0> (og€“0s'1)TTT 1000>  (€TE€v61)0ST  100°0> (L6TTST) ELT 0L0°0 (0£°1°66'0) €T'T u10q-ug[a10y 3oe[g
£00°0 (6£€ ‘8T 60°C ¥81°0 (06'T‘88°0) 0€'T 7200 6r'1c0D¥T1 ¥2L0 (9T'1°08°0) L6°0 u10q-uSeI0§ 19y10 Auy

Y10 (€8'1°26'0) 6T°1 LSLO FETI80) ¥0'T 188°0 (TT1°6L8°0) 66°0 878°0 (IT'1‘88°0) 66°0 UI10g-US[RI0J ANYM

BER wIog-3 ) MYM

11 07 UV pUD £7191UY1 [DULIDIAT

BJOG: An International Journal of Obstetrics & Gynaecology, 2026

080°0 (8Y'T°S6'0) €S'T 020 (9L'1°88°0)¥T'T 610°0 (Sr'1con)€TT TL8°0 (07'1°68°0) 10'T SOK
¥00°0 (SO'TSTT)¥S'T 1000>  (ELT19TD T 1000> @r1L1r1 62T SL9°0 @I1€6'0) 20T ON
BEN | ¥ N ¥ UM UI0q-3

padinba. 4312.4d423U] :UL10G-US1210,]

€2€°0 (€9°1°S8°0) ST'T 100°0 OSTSTD¥+'1 €TL0 (€ET'1C6'0)20°T £00°0 (S6'0°9L°0) S8°0 DIN'T
0160 (IZ1¢S°0) 18°0 €H0 (6T°129°0)68°0  T000> (8L°0°09°0) 69°0 100°0> (I18°0°29°0) 1L°0 JIH
Jod peN | BN JEN| SHS MO UI0q-3 N

aui0ou1 u131.10 Jo £1Junod [PULIDIAT

110°0 (S9TL0DEET 600 Or'1°90D¥T'T 85S°0 (OT'T°S6'0) 20T S60°0 (I0'T,8°0) ¥6°0 ON
pEN| pEN| pEN| pEN| SOK

(sdno.3 o1uy1a 11v) 1 Y1 Ul U40q 1oYI0N

d <AUe Yreap d LA YR AI00S d LAde IySromyarq mo d LA YR YIIIq WId1Id
[B1BU0SU 10 YIIIq[[1IS 1eSdy mog

‘peau uone)aIdiojul pue UOHBIIJISSRIO SWOOUT ‘UISLIO JO A1)UN0D UONRISIW ‘AII0IUYID [BUIIRW £q SOUIODINO 9SI9APE JUBJUI I0] Y¥YB | S HTIVL




classification added nuance beyond standard ethnic categories,
although broad groups, particularly ‘Any Other’, may obscure
important heterogeneity. Several covariates were inconsistently
recorded; for example, education data were missing for over 60%
of the sample, especially among migrant women. Although we
stratified results by migration, interpreter need, and country
income classification, we did not formally test for interaction
effects because some subgroup combinations had small num-
bers, resulting in limited precision and unstable estimates. In
response to reviewer feedback, we undertook an additional
analysis comparing UK-born women from socioeconomically
deprived backgrounds with foreign-born women from high-
and low-/middle-income countries. This suggested that risks
varied by both migration status and socioeconomic context,
underscoring the need for larger datasets and intersectionality-
informed methods such as MATHDA [26] to disentangle these
relationships.

Medical and social risks were based on clinician assessments
at booking, which may underestimate risk among women with
limited prior healthcare contact. We included medical risk to
account for baseline complexity, though this may attenuate as-
sociations with social disadvantage. Antenatal diagnoses such
as gestational diabetes, pre-eclampsia, and fetal growth restric-
tion were inconsistently coded and therefore excluded, limiting
assessment of potential underdiagnosis across groups. Care es-
calation pathways were not reliably recorded, restricting eval-
uation of whether risk was recognised and managed equitably.
While all women in the cohort had a recorded booking appoint-
ment before delivery, some may have engaged late or presented
in labour, prompting an emergency booking. Gestational age at
first appointment was available but not analysed in this study.
Delayed care initiation may contribute to adverse outcomes,
particularly among recent migrants or those facing barriers to
access. A separate study using this dataset is currently exploring
antenatal engagement and risk factors among migrant women
in greater depth.

Interpreter need was recorded but may not reflect the quality or
adequacy of provision, and although not associated with most
outcomes after adjustment (apart from emergency caesarean
section), unmet need remains a concern. Additional barriers
such as insecure immigration status, language stigma, and mis-
trust of healthcare were not captured but are likely to contribute
to observed disparities.

Finally, statistical significance does not necessarily imply clin-
ical relevance, particularly in large datasets where very small
differences may reach p<0.05. Several associations observed
here were modest in magnitude, and some statistically signifi-
cant findings may partly reflect the large sample size rather than
meaningful clinical or public health impact. In line with ASA
guidance [27], our interpretation prioritises effect sizes, confi-
dence intervals, and consistency with prior evidence rather than
p-values alone. Given the number of comparisons, type I error is
possible; although we did not apply formal multiplicity correc-
tions to avoid inflating type II error, this decision may increase
the likelihood of false-positive findings. Results with confidence
intervals bordering 1.00 or p-values near 0.05 should therefore
be viewed as suggestive rather than definitive. The dataset also
spans the COVID-19 pandemic, which may have influenced

both access to care and perinatal outcomes. In addition, some
stratified and exploratory analyses were limited by data spar-
sity, resulting in reduced precision and potentially unstable sub-
group estimates.

4.3 | Interpretation

The results highlight associations rather than causal effects
between ethnicity and migration-related factors and perina-
tal health outcomes. Socioeconomic deprivation plays a sig-
nificant part in the inequalities observed, but reflecting the
wider literature [6, 9, 28], did not account for all disparities.
Given the large sample size, many associations were statis-
tically significant but modest in magnitude, and this should
be considered when interpreting the findings. Higher risks
among non-White ethnic groups and individuals born outside
the UK are consistent with structural factors influencing ma-
ternal and infant health disparities. Black, Asian, and ‘Any
Other’ ethnicity women had a higher likelihood of emergency
caesarean section, consistent with previous research identify-
ing increased obstetric risks in these groups across the UK,
Europe, and the US [4, 11, 29-32]. Factors such as maternal
height variations, access to services, mental health, language
barriers, communication challenges, and interpreter availabil-
ity may contribute to these disparities [6, 29-35]. The attenu-
ation of the association between Black ethnicity and obstetric
haemorrhage after adjustment suggests that medical risk pro-
files, including higher obesity prevalence, are likely additional
contributors. Results were consistent with UKOSS data [36],
which demonstrated increased risks of severe maternal mor-
bidity among Black African, Black Caribbean, Bangladeshi,
Pakistani, and other non-White women.

Disparities in infant health outcomes were also observed.
Black infants faced elevated risks of preterm birth, low birth
weight, low Apgar scores, and stillbirth/neonatal death. Asian
infants experienced higher rates of preterm birth and low
birth weight, though not stillbirth or neonatal death. These
trends align with research from other high-income countries
[5, 28, 37-39]. Preterm birth and low birth weight lead to sig-
nificantly higher healthcare costs due to prolonged neonatal
intensive care unit stays, specialised medical care, and an
increased risk of long-term health complications. These ex-
penses place a substantial financial burden on both families
and healthcare systems, with the highest costs per patient as-
sociated with the most premature infants [40]. This analysis in-
cludes both spontaneous and iatrogenic preterm births, as the
available data do not allow for reliable differentiation between
subtypes. While preterm birth is often considered an adverse
outcome, some iatrogenic preterm births are medically indi-
cated and can be lifesaving for the mother or baby. In contrast,
women who do not receive appropriate escalation of care may
miss timely induction. Supporting this, Behboudi-Gandevani
et al. [11] found that migrant women were less likely to un-
dergo induction of labour and more likely to experience condi-
tions such as pregnancy-induced hypertension, preeclampsia,
macrosomia, and large-for-gestational-age infants, outcomes
that might be identified and managed with adequate antena-
tal care. Migrant women are also consistently found to have
lower rates of adequate antenatal care access [41-46]. While
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the association between Black ethnicity and stillbirth/neona-
tal death remained significant after adjustment, it attenuated
for Asian ethnicity, suggesting that some differences may re-
late to differential access or response to medical care, high-
lighting opportunities for targeted interventions.

Foreign-born White, Black, and ‘Any Other’ women were more
likely to experience any adverse outcome, reinforcing the need
for early identification and tailored support.

These findings align with international research showing that
migrants face a higher likelihood of emergency caesarean
births [47-51], and low Apgar scores [47, 50-52]. Some studies
have suggested protective effects related to maternal country
of birth, such as lower neonatal mortality rates among infants
of Pakistan-born mothers compared to UK-born Pakistani
mothers [53]. However, similar advantages were not observed
for Black infants in this study. The impact of migration on
outcomes such as obstetric haemorrhage, preterm birth, birth
weight, and stillbirth remains inconsistent in the broader litera-
ture, necessitating further UK-based research. A recent review
summarising the evidence base on perinatal health outcomes
of women with asylum seeker or refugee status demonstrated
complex medical and social issues and experiences of racism,
prejudice and stereotyping within perinatal healthcare [54].
Additionally, access and engagement with maternity care was
obstructed by structural, organisational, social, personal and
cultural barriers [54].

Across all models, women from low- or middle-income coun-
tries had higher risks of adverse outcomes, echoing interna-
tional findings [55-57]. However, it is important not to assume
that women who come from a low-income country have a low
income. A systematic review found that the prevalence of low
birth weight among migrants varies based on host country
characteristics and the composition of migrant populations.
It concluded that the primary determinants of migrant health
are the societal factors of host countries, including legal protec-
tions, institutions, and health systems [58]. A more recent re-
view [59] on the effect of limited access to antenatal care among
undocumented migrant women in Europe found undocumented
migrants were more likely to experience adverse pregnancy out-
comes than documented migrants and registered citizens. A
study based in Bradford, UK, found notable differences in peri-
natal health behaviours between first- and second-generation
migrant women, suggesting the impact of these differences
on perinatal outcomes as a priority for future research [60].
Assessing intergenerational differences or migrant status was
not possible in this study due to inadequate reporting in health
records. Future analysis should focus on migrant status, distinc-
tions between Low- and middle-income countries of origin, and
intergenerational differences using larger datasets.

Aside from emergency caesarean section, interpreter need was
not significantly associated with most outcomes in adjusted
models, which contrasts with existing literature that identifies
language barriers as a risk factor for poor engagement with ma-
ternity services and adverse perinatal outcomes [4, 34, 54, 61].
This may reflect under-recording or misclassification of inter-
preter need in routine health records, highlighting the need for
further exploration.

Recent reviews [39, 54, 62-64] examining public health, pol-
icy, and clinical interventions to improve perinatal outcomes
for ethnic minority and migrant women and their infants in
high-income countries have identified several potentially ef-
fective interventions. These include early pregnancy screen-
ing, group antenatal care, mental health support, midwife
continuity of care integrating social welfare services such as
housing, immigration assistance, food banks, and access to
free clothing and baby equipment within maternity care, as
well as removal of financial barriers to accessing care. These
combined interventions are likely to be important for achiev-
ing the UN's Sustainable Development Goal of Universal
Health Coverage by 2030, ensuring financial risk protection
and access to quality essential healthcare services for all, re-
gardless of migration status. A multi-interventional approach,
particularly one that integrates midwifery-led models with
community-based services, could improve accessibility and
engagement with services [64].

5 | Conclusions

Disparities in perinatal outcomes persist across ethnic and
migrant groups in the UK, with higher risks observed among
Black, Asian, ‘Any Other’ ethnic groups, and women born
outside the UK. However, many associations were modest,
and given the large sample size, some statistically significant
findings may reflect small absolute differences or chance
rather than clinically meaningful effects. Interpretation
should therefore emphasise effect sizes, confidence intervals,
and consistent patterns across outcomes rather than isolated
p-values.

Addressing these inequalities requires a multi-level approach
that combines clinical action with broader policy reforms aimed
at the social and structural drivers of risk. Improved and more
granular recording of ethnicity, migration, and language-related
variables is essential to support nuanced and responsible inter-
pretation of disparities and to avoid over-emphasis on marginal
effects. Researchers and policymakers should remain mindful
that statistical significance does not inherently imply clinical
relevance, and decisions about intervention must be grounded
in contextual, clinical, and population-health considerations.

Tailored, culturally safe and rights-based approaches, includ-
ing continuity of care models and targeted support for migrant
women, are likely to be key components of an equitable mater-
nity system. These strategies, alongside investment in workforce
capacity, service infrastructure, and social support systems, are
needed to reduce persistent inequalities in maternal and infant
outcomes.
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