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Effect of ethnic origin of mother on fetal outcome

A J Lyon, P Clarkson, I Jeffrey, G A West

Abstract
The outcome of 11046 infants, from 20
weeks' gestation, born to mothers of dif-
ferent ethnic origins within one London
borough has been analysed. There was
no difference in perinatal death rates
between the Asian and white infants.
Among those with mothers from Africa
and the West Indies there were overall
significantly more intrauterine deaths
(26*8/1000 and 20-0/1000) and neonatal
deaths (8.6/1000 and 9-6/1000) than for
the white mothers (intrauterine deaths
8 3/1000; neonatal deaths 3 7/1000). At less
than 28 weeks', gestation specific death
rates were similar in all groups and the
overall higher death rates were due to an
increase in the proportion of preterm
deliveries among the black mothers. From
28 to 36 weeks' gestation, black infants
born alive had lower neonatal death rates
(7 7/1000) than the white infants (19/1000).
The cause of the increased incidence of
preterm labour among the black mothers
is uncertain, though differences in
intrauterine infection rates may be an
important factor.
(Arch Dis Child 1994; 70: F40-F43)
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Several studies have looked at the association
of ethnic origin with perinatal and infant death
rates. In Britain higher death rates have been
reported among Asian infants,'-3 particularly
among the Pakistani subgroup,4 in whom con-
genital malformations are more common.5 6

Prematurity and low birth weight are major
contributors to fetal and infant deaths. Higher
rates of preterm delivery have been reported in
West Indian mothers in Birmingham, but in
this group the neonatal death rate among the
low birthweight infants was lower than in the
white infants.7 In the USA the death rate
among black infants remains nearly twice as
high as that among white infants.8 Several
reports have related this to premature delivery
and have shown a much higher incidence of
low birthweight infants among black mothers,
even when compared with other high risk

groups of Hispanic and native American
women.8 9 There is debate as to whether these
findings can be adequately explained by dif-
ferences in socioeconomic status,8 10 though a
large national study suggests that race itself
may be an independent variable. "I
The London Borough of Croydon has a

population of about 350 000 with a mixture of
different ethnic groups, including mothers
from the Asian subcontinent, West Africa, and
the Caribbean. The annual delivery rate by
place of residence is around 4800 with
4300 being delivered in Mayday University
Hospital, an 800 bed district general hospital
in the north of the borough. Concern had been
expressed that stillbirths and late fetal deaths
were more common among black mothers and
this study aimed to examine the incidence of
preterm birth, from 20 weeks' gestation, and
fetal outcome by ethnic group.

Patients and methods
Since June 1990 data, including the ethnic
origin of the mothers, from all deliveries within
the hospital of 20 weeks' gestation or more has
been entered onto a labour ward database.
Deliveries up to the end of 1992 (31 months)
have been analysed. Necropsy information on
the infant and placenta, where available, was
obtained from the notes. Until late 1991
necropsies were carried out by the pathologists
in Mayday Hospital, but from that time all
necropsy work has been carried out by the
regional perinatal pathologist at St George's
Hospital, Tooting, London (IJ). Deaths were
classified by obstetric and fetal factors using a
modification of published guidelines.'2 13 Only
data from mothers of white, Asian, African,
and West Indian origin have been analysed.
Infants transferred from other districts for
intensive care (either in utero or postnatally)
were also excluded.
The four ethnic groups were compared

using the x2 test. To increase the numbers
some of the analysis was performed by com-
bining the African and West Indians into a
single 'black' group for comparison with the
white mothers.

Table 1 Comparison of the mothers by

No of deliveries
Twins
Triplets

Primipara (%)
Age <20 years (%/o)
Mean age (years)

All mothers
Primipara

Single mothers (0/6)
Smokers (%)
Mean (SD) birth weight of term infants

ethnic group Results

White Asian African West Indian Of the 11 397 deliveries during the study
period, 487 were excluded because they were

8181 1205 589 4 of another ethnic group, had been transferred
3 0 0 0 from another district, or no information on
453 414 394 464 maternal origin was available.

Table 1 gives the details of the 10 910
27d1 281 2758 2726 deliveries (11 046 infants) analysed. There was
25-6 25-8 25-0 24-9
31-1 4-6 39-6 54-1 no significant difference in multiple births,
24361( 5434 13(4 numbers of primiparas, nor maternal age. In3436 (478) 3143 (470) 3339 (467) 3295 (458)

the Asian group there were significantly fewer
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Table 2 Number of infants, de
(numbers in parentheses are rat

Totals
No of infants
Intrauterine deaths
Neonatal deaths

20-23 weeks' gestation
No of infants
Intrauterine deaths
Neonatal deaths

24-27 weeks' gestation
No of infants
Intrauterine deaths
Neonatal deaths

28-31 weeks' gestation
No of infants
Intrauterine deaths
Neonatal deaths

32-36 weeks' gestation
No of infants
Intrauterine deaths
Neonatal deaths

¢37 weeks' gestation
No of infants
Intrauterine deaths
Neonatal deaths

oaths in utero, and neonatal deaths by ethnic group Between 28 and 36 weeks' gestation the
es per 1000 total deliveries) black infants have a gestation specific

White Asian Afnican West Indian intrauterine death rate of 58/1000 deliveries,
which is significantly higher than that of the

8281 1219 597 949 Asian or white infants (p<001), with no
69 (83) 10 (8-2) 16 (26-8) 19 (20-0) significant difference between these last two
30 (3-7) 6 (5-0) S5 (8-6) 9 (9-6) groups. The gestation specific neonatal
31 (4) 1 (1) 10 (17) 9 (10) mortality at 28-36 weeks' gestation of the
28 (3) 1 (1) 8 (13) 7 (7) combined African/West Indian group was

7 7/1000 live births, significantly lower than
29 (3) 5 (4) 9 (15) 16 (17) that of the other two groups (p< 0 0 1), with the7 (1) 4 (3) 3 (5) 5 (5)
14 (2) 0 1 (2) 6 (6) highest mortality among the Asian infants
86 (10) 9 (7) 13 (22) 11 (12) (p<0 01 compared with the white group).
9 (1) 1 (1) 1 (2) 4 (4) At more than 36 weeks' gestation the gesta-6 (1) 1 (1) 0 1 (1) tion specific intrauterine death rate for the

474 (57) 81 (66) 47 (71) 67 (71) combined black group was not significantly
9 (1) 1 (1) 1 (2) 2 (2) different from those of the other two ethnic

groups, but at this gestation the white mothers
7666 (925) 1123 (921) 518 (868) 844 (891) had the lowest gestation specific neonatal16 (2) 3 (2) 3 (5) 1 (1) mality.

5 (<1) 2 (2) 2 (3) 0 mortality.
It would seem that at less than 28 weeks'

gestation the chances of an infant dying are not
single mothers or smokers. The West Indian related to ethnic group, whereas for preterm
group had more single mothers, but the data infants between 28 and 36 weeks' gestation
did not differentiate between those who were there is a higher risk among the black mothers
not married but supported and those who were of intrauterine death, but those infants born
unsupported. The white group had the highest alive have better survival rates than the white
number of young mothers and the largest pro- or Asian infants. The higher overall death rates
portion of smokers, yet produced on average among the black infants was associated with
the heaviest infants. the increased rate of preterm deliveries (table
Table 2 summarises the outcome data by 2).

gestational age for the different ethnic groups.
For each gestational age band it shows the total
deliveries and the numbers of infants (rates per
1000) dying in utero and after birth. Total
intrauterine and neonatal death rates were
significantly higher in the two groups of
black mothers than for the white mothers
(p<<«0001). The African and West Indian
mothers delivered significantly higher propor-
tions ofpreterm infants than the white mothers;
for all deliveries less than 28 weeks, p<<«000l.
The groups ofAsian and white infants were not
significantly different in proportions of preterm
infants nor in death rates.
The gestation specific death rates shown in

table 3 are divided into infants dying in utero
(per 1000 total deliveries at that gestational
age) and those liveborn and dying in the
neonatal period (per 1000 livebirths at that
gestation). In those less than 28 weeks' gesta-
tion the number of deliveries is small, but there
is no apparent difference between the com-
bined 'black' group and the white mothers in
the intrauterine or neonatal gestation specific
death rates, whereas the Asian infants have a
higher intrauterine death rate, although this is
based on only five deaths.

Table 3 Gestation specific intrauterine and neonatal deaths by ethnic group

White Asian African West Indian 'Black *

<28 weeks' gestation
Intrauterine deaths
Neonatal deaths

28-36 weeks' gestation
Intrauterine deaths
Neonatal deaths
37 weeks' gestation
Intrauterine deaths
Neonatal deaths

583 833 579 480 523
600 0 375 615 524

32 22 33 58 58
19 45 0 14 7-7

2-1 2-7 5-8 1-2 2-9
0-7 1-8 39 0 1-5

The most common cause of death in the
neonatal period for the black and white infants
was problems of prematurity, whereas most of
the deaths among the normally formed Asian
infants were due to birth asphyxia (table 4).

In all groups, where a cause could be found,
infection in the mother, defined as either a
positive culture from the amniotic fluid or
histological changes of chorioamnionitis on the
placenta, was the most common maternal
factor associated with intrauterine death (table
5). This was particularly marked in the African
and West Indian groups in whom infection was
significantly more common than in the other
two groups (p<0025). Abnormalities of
placentation (failure of normal physiological
conversion of the muscular wall of spiral
arteries in the placental bed), often associated
with intrauterine growth retardation, were
most common in the white mothers.
When looking at the fetal factors associated

with intrauterine death (table 6), infection,
usually the finding of intrauterine pneumonia
in the fetal lung, was more common among the
black infants (combined black group com-
pared with white infants, p=0 05). Evidence of
antepartum or intrapartum asphyxia was the

Table 4 Cause of death of liveborn infants dying in
neonatal period. Values are number of deaths (percentage
of all neonatal deaths)

West
White Asian African Indian

Congenital anomaly
'Birth asphyxia'
Problems of prematurity
Infection (+NEC)
Miscellaneous

5
2 (7)
18 (60)
3
2

2 1 0
3 (50) 0 0
0 3 (60) 8 (89)
0 0 0
1 1 1

*'Black'=African and West Indian groups combined.
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Table 5 Intrauterine death
number of deaths (percentag

Termination of pregnancy
Pre-eclampsia
Antepartum haemorrhage
Mechanical cord problems
Maternal disorder
Infection
Abnormal placentation
Miscellaneous fetal

problems
Unexplained death
¢2500 g
<2500 g

most common assoc
Asian infants dying in

Discussion
In Croydon the peril
Asian infants was sin
infants and did not E

reported in some stud
tion in the UK con
origins and it is per]
there will be variation
natal death rates throi
The higher death ri

among the black m(
similar to other rep
USA,79-11 but it is x
due to socioeconom
ferences or to a biolc
racial groups resultii
preterm delivery and
the deaths among the
groups were intraut
born alive between 2E
had significantly bett4
other groups. Othei
death rates7 and a
hyaline membrane
West Indian preterm

is: maternalfactors. Values are cental history. Ascending infection may be the
ge of all intrauterine deaths) primary cause of onset of labour or fetal death,

West but can also occur secondary to the premature
White Asian African Indian rupture of membranes and may not necessarily
5 1 2 2 -- be the reason for the initial problem.'9 20 The
0 0 0 1 significance of the chorioamnionitis can only be
5 0 2 2 determined by considering the histological2 0 0 0
4 0 0 0 findings along with the details of the clinical
15 (22) 1 (10) 7 (44) 8 (42) history and the necropsy examination of the(13) 1 (10) 1 (6) 1(5)

infant. This has been well reviewed by several
3 0 0 0 investigators.20 21

11 4 1 0 In this retrospective study the clinical history
15 2 3 5 was not always available and the quality and

completeness of the necropsy was variable,
-iated factor among the with a specialist perinatal pathologist only
utero. being involved from late 1991. There is, how-

ever, other evidence that differences in infec-
tion rates between ethnic groups may be of
importance. A definite relation has been found

natal death rates for the between coitus in the month before delivery,
nilar to that of the white chorioamnionitis, and premature onset of
show the increased rates labour,22 23 with some relation between level of
ties.3 4The Asian popula- sexual activity and risk of infection. In one
ies from many different study of 27 000 pregnancies Naeye reported a
haps not surprising that significantly higher incidence of sexual activity
.s in risk factors and peri- and increased death rates from prematurity
ughout the country. due to infection among black mothers than in
ates and premature births native Americans.24
others in this study are It is likely that any special vulnerability of
torts from the UK and black women to preterm labour and delivery
incertain whether this is is related to a variety of biological, social,
lic and behavioural dif- economic, behavioural, and environmental
)gical difference between factors.8 The finding of a difference in sexual
ng in different risks of activity in pregnancy with the possible links to
perinatal death.8 Most of chorioamnionitis may be an example of a
African and West Indian cultural and behavioural difference that may in
erine, but black infants part explain the higher incidence of preterm
3 and 36 weeks' gestation birth in this group. Case controlled studies
er survival rates than the such as that carried out in Leicester into dif-
rs have reported lower ferences in outcome among the Asian and
decreased incidence of European populations3 may help to define
disease among liveborn further the contribution of the various diverse
infants.14 This is perhaps influences on fetal outcome.

an example of 'survival of the fittest', with the
most vulnerable dying in utero, a hypothesis
supported by the higher gestation specific
intrauterine death rates suggesting that more
small black infants were dying before or during
labour. The higher proportion of deliveries
among the black mothers in the immediate
previable period was significant as these would
not have been included in other studies using
standard perinatal mortality statistics.

Infection has been strongly associated with
the premature onset of labour.'5-18 The finding
of chorioamnionitis in a greater proportion of
the intrauterine deaths among black mothers
may in part explain the higher prematurity and
intrauterine death rates. Care must be taken,
however, in the interpretation of the signifi-
cance of the finding of chorioamnionitis on pla-

Table 6 Intrauterine deaths: fetalfactors. Values are
number of deaths (percentage of all intrauterine deaths)

West
White Asian African Indian

Congenital anomaly
Antepartum asphyxia
Infection
Unclassified or unknown

8 1 2
22 (32) 5 (50) 3 (19)
7 (10) 0 5 (31)
32 3 6

3
3 (16)
3 (16)
10

1 Lumb KM, Congdon PJ, Lealman GT. A comparative
review of Asian and British-born patients in Bradford,
1974-8. Jf Epidemiol Community Health 1981; 35:
106-9.

2 Gillies DRN, Lealman GT, Lumb KM, et al. Analysis of
ethnic influence on stillbirths and infant mortality in
Bradford 1975-81. J Epidemiol Community Health 1984;
38: 214-7.

3 Clarke M, Clayton DG, Mason ES, MacVicar J. Asian
mothers' risk factors for perinatal death - the same or dif-
ferent? A 10 year review of Leicestershire perinatal deaths.
BMJ7 1988; 297: 384-7.

4 Chitty LS, Winter RM. Perinatal mortality in different
ethnic groups. Arch Dis Child 1989; 64: 1036-41.

5 Terry PB, Bissenden JG, Condie RG, et al. Ethnic differ-
ences in congenital malformations. Arch Dis Child 1985;
60: 866-8.

6 Young ID, Rickett AB, Clarke M. Genetic analysis of mal-
formations causing perinatal mortality. J7Med Genet 1986;
23: 58-63.

7 Terry PB, Condie RG, Bissenden JG, Kerridge DF. Ethnic
differences in incidence of very low birthweight and neo-
natal deaths among normally formed infants. Arch Dis
Child 1987; 62: 709-11.

8 Behrman RE. Premature births among black women
[Editorial]. NEngljMed 1987; 317: 763-5.

9 Shiono PH, Klebanoff MA, Graubard BI, Berendes HW,
Rhoads GG. Birth weight among women of different eth-
nic groups. JAMA 1986; 255: 48-52.

10 Lieberman E, Ryan KJ, Monson RR, Schoenbaum SC. Risk
factors accounting for racial differences in the rate of pre-
mature birth. NEngl_Med 1987; 317: 743-8.

11 Kleinman JC, Kessel SS. Racial differences in low birth
weight: trends and risk factors. N Engl J Med 1987; 317:
749-54.

12 Cole SK, Hey EN, Thomson AM. Classifying perinatal
death: an obstetric approach. Br 3 Obstet Gynaecol 1986;
93: 1204-12.

F42

 on M
ay 18, 2023 by guest. P

rotected by copyright.
http://fn.bm

j.com
/

A
rch D

is C
hild F

etal N
eonatal E

d: first published as 10.1136/fn.70.1.F
40 on 1 January 1994. D

ow
nloaded from

 

http://fn.bmj.com/


Effect of ethnic origin of mother on fetal outcome

13 Hey EN, Lloyd DJ, Wigglesworth JS. Classifying perinatal
death: fetal and neonatal factors. Br J7 Obstet Gynaecol
1986; 93: 1213-23.

14 Hulsey CH, Alexander GR, Robillard PY, Annibale DJ.
Hyaline membrane disease: the role of ethnicity and
maternal risk factors. Am Obstet Gynecol 1993; 168:
572-6.

15 Romero R, Sirtori M, Oyarzun E, et al. Infection and labour
V. Prevalence, microbiology and the clinical significance
of intra-amniotic infection in women with preterm labour
and intact membranes. Am Jf Obstet Gynecol 1989; 161:
812-4.

16 Lamont RF, Taylor-Robinson D, Wigglesworth JS, et al.
The role of mycoplasmas, ureaplasmas and chlamydia in
the genital tract ofwomen presenting in spontaneous early
preterm labour. JMed Microbiol 1987; 24: 253-7.

17 McDonald HM, O'Loughlin JA, Jolley P, Vigneswaran R,
McDonald PJ. Vaginal infection and preterm labour. BrJ
Obstet Gynaecol 1991; 98: 427-35.

18 Toth M, Witkin SS, Ledger W, Thaler H. The role of
infection in the etiology of preterm birth. Obstet Gynecol
1988; 71: 723-6.

19 Anonymous. Chorioamnionitis: cause or effect? [Editorial].
Lancet 1989; i: 362.

20 Naeye RL, Peters EC. Causes and consequences of pre-
mature rupture of fetal membranes. Lancet 1980; i:
192-4.

21 Blanc WA. Pathology of the placenta, membranes and um-
bilical cord in bacterial, fungal and viral infections in man.
In: Naeye RL, Kissane JM, Kaufman N, eds. Pernatal
diseases. Baltimore: Williams and Wilkins, 1981: 67-132.

22 Naeye RL. Seasonal variations in coitus and other risk
factors, and the outcome of pregnancy. Early Hum Dev
1980; 4: 61-8.

23 Anonymous. Does coitus embarrass the fetus? [Editorial].
Lancet 1984; i: 374-5.

24 Naeye RL. Coitus and associated amniotic-fluid infections.
NEnglJMed 1979; 301: 1198-200.

F43

 on M
ay 18, 2023 by guest. P

rotected by copyright.
http://fn.bm

j.com
/

A
rch D

is C
hild F

etal N
eonatal E

d: first published as 10.1136/fn.70.1.F
40 on 1 January 1994. D

ow
nloaded from

 

http://fn.bmj.com/

