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ABSTRACT

Objective To investigate ethnic variations in risk of
preterm birth (PTB), including extreme preterm birth (EPTB)
and moderately preterm birth (MPTB), among mothers

in an ethnically dense, socially disadvantaged area, and
to examine whether any variations were dependent of
area deprivation and maternal biological and behavioural
factors.

Design Retrospective cross-sectional study using
routinely collected data.

Setting A large UK National Health Service maternity unit.
Participants 46 307 women who gave singleton births
between April 2007 and March 2016.

Outcome measures PTB defined as <37 weeks of
gestation and further classified into EPTB (<28 weeks of
gestation) and MPTB (28 to <37 weeks of gestation).
Results Overall prevalence of PTB was higher (8.3%)
compared with the national average (7.8%). Black
Caribbean (2.2%) and black African (2.0%) mothers had
higher absolute risk of EPTB than white British mothers
(1.3%), particularly black Caribbean mothers whose
relative risk ratio (RRR) was nearly twice after adjustment
for all covariates (RRR=1.93[1.20 to 3.10]). Excess relative
risk of EPTB among black African mothers became non-
significant after adjustment for prenatal behavioural
factors (RRR=1.41[0.99 to 2.01]). Bangladeshi mothers
had the lowest absolute risk of EPTB (0.6%), substantially
lower than white British mothers (1.3%); the difference

in relative risk remained significant after adjustment for
area deprivation (RRR=0.59[0.36 to 0.96]), but became
non-significant after adjustment for maternal biological
factors. Changes were evident in the relative risk of EPTB
and MPTB among some ethnic groups compared with the
white British on adjustment for different covariates.
Conclusions Higher than national rates of PTB point

to the need for evidence-based antenatal and neonatal
care programmes to support preterm babies and their
families in ethnically dense socially disadvantaged areas.
Differential impact of area deprivation and the role of
modifiable behavioural factors highlight the need for
targeted preventive interventions for groups at risk.

INTRODUCTION
Preterm birth (PTB)—birth of a baby
at fewer than 37 completed weeks of
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Strengths and limitations of this study

» This is the first study that used a large recent data
set to examine ethnic variations in preterm birth
(PTB) in an ethnically dense area with high levels
of deprivation.

» Our cohort had substantially higher proportions
(34.8%) of mothers from ethnic minority groups
compared with the maternal population in England
and Wales (12.9%) allowing greater statistical pow-
er to explore differences between ethnic groups.

» Due to the paucity of adequate information, we were
unable to examine ethnic variations by country of
birth.

» We were unable to examine the impact of individ-
ual-level indicators of socioeconomic status (eg,
education, employment and household income) on
ethnic differences in PTB as they were not available.

gestation—remains a major cause of infant
mortality and morbidity worldwide. Approx-
imately 15million babies are born preterm
every year, resulting in 1 million infant deaths
globally." In the UK, about 7.8% of babies
were born preterm nationally in 2016* and
immaturity-related conditions accounted for
more than half of all neonatal deaths in 2015.
Infant mortality rates tend to be substantially
higher among preterm babies (21.1 deaths
per 1000 live births) in the UK compared
with babies born at term (1.4 deaths per 1000
live births).*

PTB is linked to various maternal biolog-
ical and social factors including ethnicity and
socioeconomic disadvantage.” > Studies
examining associations between ethnicity
and PTB have shown that women from ethnic
minority groups are at higher risk of PTB
compared with the white population.” ''™"?
In a recent analysis of nationally representa-
tive data in the UK, the highest percentage
of PTB was found among the black Carib-
bean ethnic group with 10.4% of births

BM)

Puthussery S, et al. BMJ Open 2019;9:€023570. doi:10.1136/bmjopen-2018-023570 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-1865-9546
http://orcid.org/0000-0002-3603-6457
http://dx.doi.org/10.1136/bmjopen-2018-023570
http://dx.doi.org/10.1136/bmjopen-2018-023570
http://dx.doi.org/10.1136/bmjopen-2018-023570
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-023570&domain=pdf&date_stamp=2019-03-09
http://bmjopen.bmj.com/

being classed as preterm.” The same analysis reported
higher prevalence of PTB among Bangladeshi, Pakistani
and Indian mothers compared with the white British.”
Another study found babies of African and Caribbean
ethnicities, regardless of their mothers being born in the
UK, Africa or the Caribbean, tended to have lower gesta-
tional age on average compared with white British babies
with UK-born mothers.'? Socioeconomic disadvantage is
another risk factor that has long been linked to adverse
infant outcomes including PTB.”" '* Studies that have
used area deprivation as a measure of socioeconomic
disadvantage have shown that the risk of very PTB varied
between 1.6” and 1.9"* in more deprived neighbourhoods
in the UK compared with the less deprived. Bonet et al’
have reported a strong association between neighbour-
hood socioeconomic deprivation and the risk of extreme
preterm singleton birth in two European regions.

Studies that have taken into account the effect of both
ethnicity and socioeconomic factors on adverse infant
outcomes have indicated marked socioeconomic gradi-
ents in observed differences between white and non-white
groups.'' "'® One UK-based study found that the prev-
alence of PTB increased with increasing levels of socio-
economic deprivation, and ethnic minority (Asian, black
or other non-white) mothers who were born outside the
UK tended to have higher levels of deprivation compared
with those born in the UK. Furthermore, factors associ-
ated with deprivation and marital status have been posited
to explain about half of the excess PTBs in Afro-Carib-
beans.'® On the other hand, inconsistent and at times
puzzling, associations in the patterns of socioeconomic
disadvantage and outcomes in some groups suggest that
social disadvantage on its own cannot explain ethnic
disparities in infant outcomes in the UK as elsewhere.'?*’
It has also been postulated that individuals living in ‘ethni-
cally dense’ areas with members of their own group tend
to enjoy better health compared with their counterparts
in less ethnically diverse areas.”'

While individual ethnicity, socioeconomic disadvan-
tage and living in ethnically dense areas (characterised
by higher proportions from ethnic minority groups
compared with the general population) can all be poten-
tially linked to the risk of preterm birth, studies have
seldom explored variations in the risk of PTB among
different ethnic groups in settings characterised by high
levels of ethnic density and social disadvantage. Focusing
on an ethnically dense, socially deprived area in the UK,
the objectives of this study were to investigate variations in
the risk of PTB, including extreme preterm birth (EPTB)
and moderately preterm birth (MPTB), by maternal
ethnicity and to examine whether any variations were
dependent of area deprivation and maternal biological
and behavioural factors.

METHODS
We conducted a retrospective cross-sectional study using
routinely collected anonymous data from the Luton

and Dunstable Trust, one of the largest National Health
Service maternity units in the UK. The hospital is situ-
ated in a socially deprived town, Luton, currently ranked
the 59th most deprived area from 326 local authorities
in England as defined by the nationally derived Indices
of Multiple Deprivation (IMD).** Luton is ethnically
dense with approximately 55% of the population being
of Black and Minority Ethnic origin.*® The maternity unit
delivers approximately 5000 babies per year, providing
comprehensive services to all the women in Luton and
for significant proportions from a large geographical
area in the East of England. We extracted anonymous
data from the clinical information system, known as the
Ciconia Maternity information System on all women who
have had singleton births between April 2007 and March
2016 (n=46307). Following a preliminary ethical scrutiny
of the study by the hospital’s research and development
office, a separate ethics approval was not deemed to be
necessary as the study was based on analysis of routinely
collected anonymous data. The hospital’s information
governance manager ensured adherence to patient confi-
dentiality and data protection before unidentified data
were extracted.

Outcome measures

Gestational age at birth was calculated for each baby by
the dating scan if available or from the first day of the
mother’s last menstrual period to the day of birth and was
available for 46 305 births. PTB was defined as <37 weeks
of gestation and further classified into EPTB (<28 weeks
of gestation) and MPTB (28 to <37 weeks of gestation).

Exposure measures

Self-defined maternal ethnicity was recorded at the
mother’s first antenatal visit and was available for 45799
(98.9%) births. Consistent with the 2001 UK census cate-
gories, we grouped mothers into white British, white
Other (white Irish and any other white background),
black Caribbean, black African, Indian, Pakistani, Bangla-
deshi and Any Other categories.

Covariates

Covariates were selected a priori based on their associ-
ations with the risk of PTB and to ethnic disparities.**
The selected covariates were derived based on the infor-
mation recorded during the first booking appointment
and included area-level deprivation (based on mothers’
residential postcode), maternal biological factors (age,
parity) and prenatal behavioural factors (gestational
week at first antenatal appointment, smoking during
pregnancy). Maternal age was classified into three catego-
ries: ‘<25 years’, ‘26-35 years’ and ‘>35 years’. Parity was
categorised as ‘first born’, ‘second’, ‘third’ and ‘fourth
or higher order’. Based on the gestational week at first
antenatal appointment, mothers were grouped into ‘<12
weeks’ and ‘>12 weeks’. Using the first four characters of
the mothers’ residential area postcode, areas were divided
into five deprivation quintiles from the least to the most
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deprived based on the nationally derived IMD scores.
The IMD measures relative deprivation in small areas or
neighbourhoods in England.” The IMD scores are calcu-
lated based on 37 separate indicators, organised across
seven distinct domains of deprivation including income,
employment, health and disability, education, skills and
training, crime, barriers to housing and services, and
living environment.”” The ‘first’ and the ‘fifth’ quintiles
represented the least and most deprived areas, respec-
tively. There were 45031 births with complete data on
gestation, ethnicity and covariates.

Statistical analysis

We applied logistic regression models to examine the
association between ethnicity and PTB. We estimated
the ORs and 95% CIs for preterm (vs full-term) births
for each ethnic group, compared with white British. To
establish whether the association with ethnicity differed
for EPTB and MPTB, we applied multinomial logistic
regression models estimating relative risk ratios (RRRs)
and 95% CIs for extreme and moderately preterm (vs
full-term) births for each ethnic group, compared with
white British. P values of less than 0.05 were considered as
statistically significant. The results were presented using
the OR for the estimates from logistic regression and
RRR for the estimates from multinomial regression with
95% CI values.

Both logistic and multinomial models were adjusted in
stages. The unadjusted model (model 0) included year of
birth as a covariate. Subsequent adjustments were made
sequentially; first for area-level deprivation (model 1),
additionally for maternal biological factors (model 2) and
further for prenatal behavioural factors (model 3). Area
deprivation was added to the model first as this was a key
covariate considered for the study. Prenatal behavioural
factors were added in the final model to estimate their
additional impactas these factors are potentially amenable
to modification with suitable interventions. Main anal-
yses were conducted using a sample of 45031 births with
complete data on gestational week, ethnicity and the
covariates (97.2% of all singletons) (online supplemen-
tary table SI). All analyses were performed using IBM
Statistics Package for the Social Sciences (SPSS) V.21.

Patient and public involvement

No patients or public were involved in formulating the
research question, defining the outcome and exposure
measures, analysis and interpretation or writing up of
results. No data were directly collected from patients during
the course of the study. Where possible, results of the study
will be disseminated to the public and patient community
and individual patients and families by the authors.

RESULTS

Of the 46307 singleton births recorded between April
2007 and March 2016, gestational week at birth and
ethnicity data were available for 45799 births. There were
a total of 3793 (8.3%) PTBs, of which 3236 (7.1%) were

MPTBs and 557 (1.2%) were EPTBs (table 1). More than
one-third (34.8%) of the births were to mothers from
ethnic minority groups including black Caribbean, black
African, Indian, Pakistani and Bangladeshi mothers.
Great majority (85.8%) of mothers lived in neighbour-
hoods that were in the three most deprived IMD quintiles,
and the proportion was higher for mothers from ethnic
minority groups (97.8%). Maternal country of birth was
recorded for 44.9% births among which about two-fifths
(42%) of mothers were born abroad.

Maternal characteristics by ethnic group

Several characteristics of the sample differed by ethnic
group (table 2). Proportions of young mothers (aged <25
years) were much lower among Indian (17.3%) and black
African (17.2%) mothers than white British mothers
(32.4%), while the proportions among other ethnic
groups ranged from 27.6% (white Other) to 30.7%
(Bangladeshi). Black Caribbean and black African
mothers were more likely to be aged >35 years at child
birth (20.9% and 18.9%, respectively), while Bangladeshi
(8.0%) and Pakistani (8.8%) mothers were less likely,
compared with white British mothers (13.3%). More
than half of the Indian (51.8%) and white Other (50.4%)
mothers gave birth to their first baby while these propor-
tions were less among Pakistani (29.3%) and Bangla-
deshi (27.5%) groups. Smoking during pregnancy was
uncommon among ethnic minority mothers in general
compared with white British mothers (28.8%), particu-
larly among Bangladeshi (1.9%) and Pakistani (2.8%)
mothers. Having the first antenatal appointment after 12
weeks of gestation was most common among black African
(34.2%), black Caribbean (29.0%) and white Other
(27.4%) mothers and was least common among white
British (16.4%) mothers. A great majority of mothers
from various ethnic minority groups (86.6%-98.2%)
lived in the two most deprived IMD quintiles, compared
with 47.1% of white British mothers.

Absolute risk of PTB, EPTB and MPTB among ethnic groups
The absolute risk (prevalence) of PTB varied across
ethnic groups from 7.3% (95% CI: 6.7% to 8.0%) for
white Other mothers to 9.4% (8.1% to 10.9%) for Indian
mothers. Among ethnic minority groups, Indian mothers
had the highest absolute risk of PTB followed by black
Caribbean (9.2% [7.4% to 11.4%]) and black African
mothers (8.8% [7.8% to 10.0%]), whereas Pakistani
(7.5% [6.9% to 8.1%]) and Bangladeshi (7.6% [6.7%
to 8.6%]) mothers had the lowest absolute risk. Overall
one-third of PTBs were to mothers from ethnic minority
groups (table 1).

The absolute risk of EPTB also varied. Black Caribbean
mothers (2.2% [1.4% to 3.5%]) had the highest abso-
lute risk of EPTBs, nearly twice as high as white British
mothers (1.3% [1.2% to 1.5%]). Bangladeshi mothers
(0.6% [0.4% to 1.0%]) had the absolute lowest risk of
EPTBs, nearly half as low as white British mothers.

Puthussery S, et al. BMJ Open 2019;9:€023570. doi:10.1136/bmjopen-2018-023570

“ybuAdoo Aq parosroid 1sanb Aq 6T0Z Yd4eN 6T uo jwod fwg uadolway/:dny wouy papeojumoq "6T0Z Y2JBIA 6 U0 0/5E€20-8T0Z-uadolwa/9eTT 0T St payslignd 1sii :uado CING


https://dx.doi.org/10.1136/bmjopen-2018-023570
https://dx.doi.org/10.1136/bmjopen-2018-023570
http://bmjopen.bmj.com/

45799))

Table 1 Gestational age by ethnic group (mean [SD] or N [%, 95% ClI] for all available samples [n

Gestational age

Any Other

Pakistani Bangladeshi

Indian

Black African

Black Caribbean

White Other

White British

Total

(weeks)

2787 (6.1%)
38.8 (2.5)

3051 (6.7%)
38.8 (2.1)

7750 (16.9%)
38.9 (2.4)

1716 (3.7%)
38.7 (2.5)

2510 (5.5%)
38.7 (2.9)

889 (1.9%)
38.7 (2.9)

6927 (15.1%)

39.1 (2.4)

20169 (44%)
38.9 (2.6)

45799

38.9 (2.5)

Mean gestational age

(weeks)

557, 263, 76, 20, 50, 22, 80, 19, 27,

Extreme preterm
(<28 weeks)

0.6% (0.4% to 1.0% 1.0% (0.7% to

1.0% (0.8% to
1.3%)
501,

1.3% (0.8% to
2.0%)
139,

2.0% (1.5% to

2.6%)
172,

2.2%

1.1% (0.9% to
1.4%)
431,

1.3%

1.2%

1.4%)
207,

(1.4% to 3.5%)

62,

(1.2% to 1.5%)

1512,

(1.1% to 1.3%)

3236,

7.4% (6.5% to
8.5%)
234,

6.9% (6.1% to
7.9%)

212,
231,

6.5% (5.9% to
7.0%)
581,

8.1% (6.9% to
9.5%)
161,

6.9% (5.9% to
7.9%)
222,

7.0% (5.4% to
8.9%)
82,

6.2% (5.7% to
6.8%)
507,

7.5% (7.1% to

7.9%)
1775,

(6.8% t0 7.3%)

71%
3793,

Moderately preterm
(28 to <37 weeks)

Total preterm
(<387 weeks)

8.4% (7.4% to

9.5%)

7.6% (6.7% to

8.6%)

7.5% (6.9% to
8.1%)

9.4% (8.1% to
10.9%)

8.8% (7.8% to
10.0%)

9.2% (7.4% to
11.4%)

7.3% (6.7% to

8.0%)

8.8% (8.4% to

9.2%)

8.3% (8.0% to

8.5%)

Term births

6420, 92.7% 807, 90.8% 2288,91.2% 1555, 90.6% 7169, 92.5% 2820, 91.6% 2553, 91.6%

18394, 91.2%

42 006, 91.7%

(>37 weeks)

Relative risk of PTB, EPTB and MPTB among ethnic groups
The relative risks of PTB, EPTB and MPTB were esti-
mated for the sample of 45031 births with complete data
on gestational week, ethnicity and covariates (97.2%
of all singletons). While black Caribbean (OR=1.09
[0.86 to 1.38]) and black African (OR=0.96 [0.83 to 1.12])
mothers had similar odds of PTB to white British mothers
(table 3), they had more relative risk of EPTB, particu-
larly black Caribbean mothers (RRR=1.87 [1.18 to 2.96])
(table 4). The relative risk of EPTB among black Carib-
bean mothers exacerbated after adjustment for area
deprivation (RRR=2.21 [1.38 to 3.53]) and persisted with
marginal reduction after further adjustment for maternal
biological and prenatal behavioural factors (RRR=1.93
[1.20 to 3.10]). The relative risk of EPTB among black
African mothers compared with white British mothers
also exacerbated after adjustment for area deprivation
(RRR=1.63 [1.16 to 2.30]). The differences remained
significant, although with reduction after further adjust-
ment for maternal biological factors (RRR=1.57 [1.11 to
2.217), but became marginal after additional adjustment
for prenatal behavioural factors (RRR=1.41 [0.99 to
2.017). The relative risk of MPTB among black Caribbean
and black African mothers did not differ from that of
white British mothers (table 4).

Pakistani mothers had lower odds of PTB (OR=0.85
[0.77 to 0.96]) compared with white British mothers.
The differences became non-significant after adjust-
ment for area deprivation (table 3). There was no signif-
icant difference in the relative risk of EPTB between
white British and Pakistani mothers. However, Pakistani
mothers had lower relative risk of MPTB (RRR=0.87 [0.77
to 0.96]); it changed little after adjusting for area depri-
vation (RRR=0.87 [0.78 to 0.98]) and maternal biological
factors (RRR=0.89 [0.78 to 0.98]), but disappeared after
adjustment for prenatal behavioural factors (RRR=0.96
[0.85 to 1.08]) (table 4).

The odds of PTB was lower among Bangladeshi mothers
(OR=0.86 [0.74 to 0.99]) (table 3). This was mainly
due to a greater reduction in the relative risk of EPTB
among Bangladeshi mothers compared with white British
mothers (RRR=0.48 [0.30 to 0.78]); the reduced relative
risk remained significant after adjustment for area depri-
vation (RRR=0.59 [0.36 to 0.96]), but became non-sig-
nificant after adjustment for maternal biological factors.
The relative risk of MPTB among Bangladeshi mothers
did not differ from that of white British mothers (table 4)

The odds of PTB was the lowest among white Other
group (OR=0.82 [95% CI 0.73 to 0.90]) and it changed
little after adjustment for covariates (OR=0.78 [95% CI
0.70 t0 0.87]) (table 3). The reduced odds was mainly due
to a greater reduction in the relative risk of MPTB among
the white Other group compared with the white British
group (RRR=0.81 [0.73 to 0.91]) which persisted after
adjustment for all covariates (RRR=0.79 [0.70 to 0.89]).
There was no significant difference in the relative risk of
EPTB between white Other group and the white British
group (RRR=0. 83 [0.63 to 1.09]) (table 4).
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Table 3 OR (95% CI) for preterm birth compared with term birth by ethnic groups (n=45031)*

N Model 0 Model 1 Model 2 Model 3
White British 19796 - - - -
(reference group)
White Other 6750 0.82 0.83 0.81 0.78
(0.73 to 0.90) p=0.00 (0.7510 0.93) p=0.00  (0.73 t0 0.90) p=0.00  (0.70 to 0.87)
p=0.00
Black Caribbean 879 1.09 1.13 1.08 1.07
(0.86 to 1.38) p=0.46 (0.891t0 1.43) p=0.32  (0.851t0 1.32) p=0.47  (0.84 to 1.35)
p=0.59
Black African 2456 0.96 0.99 0.94 0.96
(0.83t01.12) p=0.59 (0.85t0 1.16) p=0.92  (0.81 to 1.10) p=0.54  (0.82 t0 1.13)
p=0.62
Indian 1699 1.08 1.11 1.05 1.22
(0.91 to 1.28) p=0.41 (0.93t0 1.32) p=0.25  (0.88 to 1.25) p=0.57  (0.94 to 1.34)
Pakistani 7692 0.85 0.89 0.90 0.99
(0.77 to 0.94) p=0.00 (0.80 to 0.99) p=0.31 (0.81 t0 1.00) p=0.06  (0.88 to 1.11)
p=0.83
Bangladeshi 3025 0.86 0.90 0.92 1.01
(0.75 to 0.99) p=0.04 (0.77 t0 1.04) p=0.14  (0.79 to 1.06) p=0.25 (0.87 to 1.18)
p=0.90
Any Other 2734 0.94 1.00 0.95 0.95
(0.82 to 1.09) p=0.43 (0.84t01.12) p=0.68 (0.82t0 1.10) p=0.48  (0.82to 1.11)
p=0.54

Model 0: Unadjusted model: include only ethnic groups and year of birth.

Model 1: Ethnic groups, year of birth and area deprivation.
Model 2: All variables in model 1, plus maternal age and parity.

Model 3: All variables in model 2, plus maternal smoking and gestation at first antenatal visit.

*With complete data on gestation, ethnicity and covariates.

DISCUSSION

In our cohort of mothers residing in an ethnically dense
area with high levels of deprivation, the overall prev-
alence of PTB (8.3%) was higher compared with the
national average (7.8%).% The higher proportions of PTB
in this cohort may reflect a high prevalence of risk factors
within the pregnant population of the region as a whole.
More than two-thirds of the mothers in our cohort lived
in areas that were in the two most deprived area quintiles
(the most deprived 40% nationwide). Area deprivation
has long been linked to increased risk of PTB’ " and
the overall high PTB prevalence in the cohort could be
indicative of this link. Furthermore, some of the prenatal
behavioural risk factors such as smoking in pregnancy and
delayed initiation of antenatal care were more commonly
reported in our cohort compared with mothers nation-
ally. 2%

The absolute risk patterns of PTB in terms of preva-
lence among various ethnic groups in our cohort differed
in some respects to the findings from studies using UK
nationally representative data.”* Nationally, in the UK,
black Caribbean, black African, Indian, Bangladeshi and
Pakistani, babies have higher prevalence of PTB compared
with the white British (7.9%) with the highest prevalence
reported among the black Caribbean group (10.4%).>”

In our cohort, the differences in the risk of PTB between
each ethnic group and the white British was modest with
the highest absolute risk reported among Indian mothers
followed by black Caribbean mothers. The higher abso-
lute risk of PTB among Indian mothers compared with
the white British in our cohort was mainly due to a high
risk of MPTB among this group. While nationally, Paki-
stani babies have been reported to have a slightly higher
prevalence of PTB (8%) compared with white British
babies (7.9%),? Pakistani mothers in our cohort had the
lowest absolute risk among all non-white groups, which
was also lower than the white British group, mainly due
to a low risk of MPTB among Pakistani mothers. Bangla-
deshi mothers in our cohort had a lower absolute risk of
PTB compared with white British mothers mainly due to
a low risk of EPTB which was the lowest among all ethnic
groups. White Other group had the lowest absolute risk
of PTB among all groups in our cohort consistent with
findings from nationally representative data reporting
the lowest prevalence rates among this group (6.6%).”
The white British mothers in our cohort had a higher
absolute risk of PTB compared with white British babies
nationally (7.9%).?

While the national trend showed a threefold preva-
lence of EPTB among black Caribbean babies compared
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with the white British,2 % black Caribbean mothers in our
cohort had a nearly twofold risk of EPTB compared with
white British mothers. Nationally, Pakistani and Bangla-
deshi mothers tended to have slightly higher prevalence
of EPTB (0.5%)2compared with white British mothers
(0.4%),? whereas in our cohort, Pakistani and Bangla-
deshi mothers had lower risk of EPTB. Overall, many
of our findings indicated that there was a reduction in
the protective effect found among white British mothers
nationally with respect to their risk compared with
mothers from ethnic minority groups.

Consistent with findings reported in studies from the
UK,?”# the proportions of ethnic minority mothers living
in the most deprived areas were substantially higher in
our cohort—nearly twice—compared with the white
British. With respect to maternal biological factors, the
percentage of older mothers (>35 years at child birth)
were higher among black Caribbean and black African
groups compared with the white British group. Timely,
adequate, good quality antenatal care is deemed to be an
important factor in preventing PTB.** Twice the propor-
tions of black African and black Caribbean mothers in
our sample initiated antenatal care later than the recom-
mended 12 weeks compared with white British. While
smoking is a well-established risk factor for EPTB, substan-
tially higher proportions of white British mothers in our
sample smoked at some stage in pregnancy compared
with Bangladeshi and Pakistani mothers. Similar findings
have been reported from other ethnically diverse socially
disadvantaged areas in the UK.”!

While previous studies have shown a linear relation
between deprivation and PTB for all ethnic groups, except
for Asians," our findings indicated that similar levels of
area deprivation carry differential implications for some
ethnic minority groups in terms of their risk of PTB and
EPTB compared with the white British group. For example,
the lower odds of PTB disappeared after adjustment
for area deprivation among Pakistani and Bangladeshi
mothers. For Bangladeshi mothers, the protective effect
in terms of their 52% lower risk of EPTB also diminished
after taking area deprivation into account. The increased
risk of EPTB among black Caribbean and black African
mothers, compared with the white British, increased on an
average by 30% on adjustment to area deprivation. These
findings would imply that at similar levels of deprivation,
mothers from some ethnic groups were at greater risk
compared with white British mothers. However, we found
no changes in the odds of PTB for some ethnic groups after
adjustment for area deprivation. This may be attributed to
small numbers of mothers living in less deprived areas or
to the effect of other unadjusted individual socioeconomic
confounders. Other plausible explanation could be the link
between ethnic density and better health outcomes® which
was not directly explored in our study. Previous studies
examining associations between ethnic density and PTB
have produced inconsistent findings®™ ** with one study
suggesting that high levels of social disadvantage might
have inhibited positive effects of ethnic density on health.”

The adjustment for maternal biological factors and
particularly prenatal behavioural factors among black
Caribbean and black African mothers brought some
reductions to the increases in relative risk for EPTB that
followed adjustment for area deprivation. This would
imply that these factors may offset some of the relative
risk exacerbated by area deprivation. In the case of black
African mothers, the excess risk of EPTB disappeared
after adjusting for prenatal behavioural factors implying
the role of modifiable factors such as smoking and initi-
ation of antenatal care in explaining the excess risk.
Among Pakistani mothers, the protective effect in terms
of their 14% reduced risk of MPTB compared with white
British mothers decreased and became non-significant
after adjustment for prenatal behavioural factors implying
their role in explaining the lower risk. Overall, it would
appear that behavioural factors could offer potential
explanations to some extent for the higher and lower risk
EPTB and MPTB among some ethnic groups compared
with the white British.

This is the first study that used a large recent data set
to examine ethnic variations in the risk of PTB in an
ethnically dense area with high levels of deprivation. Our
cohort had substantially higher proportions (34.8%) of
mothers from ethnic minority groups compared with
the maternal population in England and Wales (12.9%)?
allowing us to explore differences by ethnic group more
rigorously. The study has certain limitations, however.
Due to the paucity of adequate information, we were
unable to examine ethnic variations by country of birth or
to include maternal biological factors other than age and
parity. The cross-sectional nature of the study may have
limited causal inferences. Few ethnic minority mothers in
our sample were from less deprived areas and this might
have contributed to the fact that ethnic differences in PTB
were not always explained by the level of area deprivation.
We were unable to account for variations in the length
of exposure to the deprived areas as the information was
not available in our study. However, residence in deprived
areas tends to track overtime for ethnic minority groups,
with both old and recent data suggesting that people
from ethnic minority groups were more likely than the
white British group to live in the most deprived 10% of
neighbourhoods in England, with the exception of the
Indian ethnic group.”” ** So, this is unlikely to affect our
findings. Due to the unavailability of data, we were unable
to include other individual-level indicators of socioeco-
nomic status (SES) such as education, employment and
household income in the analysis.

CONCLUSION

The overall high prevalence of PTB found in our ethni-
cally dense maternal cohort, from an area with high levels
of deprivation, compared with the national average has
implications for antenatal and neonatal care policy and
practice nationally and internationally. With increasing
global migration, ethnically dense communities in
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pockets of socially deprived neighbourhoods are
becoming commonplace in many developed countries,
and the mothers in these communities, regardless of their
ethnic background, could potentially be at higher risk
of PTBs compared with the nation as a whole. The PTB
prevalence patterns among various ethnic groups in our
cohort reflected differences and consistencies compared
with the national trend and overall it would appear that
the protective effect found among white British mothers
nationally reduced in our sample. Such variations in risk
within communities should be taken into consideration
while planning services and programmes nationally and
locally in settings characterised by high levels of ethnic
diversity and disadvantage to ensure equity in provision.

Overall, our findings point to the need to intensify
universal and targeted programmes and services to iden-
tify and support mothers at risk of PTB in areas with high
levels of deprivation. The link between excess risk and
modifiable behavioural factors such as smoking during
pregnancy and delayed initiation of antenatal care in
some ethnic groups points to the need for targeted
preventive antenatal interventions. The overall high
PTB prevalence has also implications for neonatal care
provision in terms of the need for actively incorporating
programmes to support parents of preterm babies to
minimise associated parental distress and to reduce both
short-term and long-term risk of adverse outcomes. The
substantially higher and lower risks of EPTB among two
ethnic minority groups compared with the white British
calls for a detailed exploration of specific protective and
risk factors among different ethnic groups in ethnically
dense socially disadvantaged neighbourhoods. Future
research should include individual indicators of SES in
addition to area deprivation to accurately capture the
impact of both individual-level and area-level SES on
ethnic variations in PTB.
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