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Over the last few decades, migration,
the movement of people across

borders, has increased from 2.3% of the
world’s population in 1990, to 3.2% in
2013. Currently, approximately 232 million
people around the world are considered
‘international migrants’ with half living in
one of ten developed nations of the world
(TABLE 1). The ethnic profiles of these once
relatively homogeneous societies have
consequently changed considerably as the
origins of international migrants are
predominantly composed of people from
countries such as Mexico, China, India, the
Philippines and Vietnam.1

The impact of different new ethnicities
and peoples on a country’s healthcare
services has become a critical public health
issue in developed countries. New
immigrants, due to different physio-
gnomies, cultures and lifestyle practices,
bring with them medical and other health
issues that may not have been a problem in
the indigenous population or in people
that have been resident in that country for
more prolonged periods. New immigrants
may develop medical problems because of
the impact of lifestyle changes necessitated
by living in environments completely
different to their native land. 

Conversely, the ‘immigrant paradox’ has
also been a recognised entity since the
1960s.2 In this situation, arrivals from
deprived regions become healthier in their
new country than even original
inhabitants, probably from improved
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1. Global immigration is increasing rapidly

and almost 50% of all immigrants are
females of childbearing age.

2. Ethnically-different infants have
different growth parameters and organ
maturity that will have significant
implications on their outcomes if they
require neonatal intensive care. 

3. Local population data, especially in
terms of fetal growth and projected
outcomes for high-risk infants, must be
revised, particularly in countries with
high immigrant flows to reflect critically
important management decisions.

lifestyle changes. This is a counter-intuitive
phenomenon because marginalised and
impoverished people usually have
consistently poorer outcomes3 but this
phenomenon may also be explained in part
by the effects of selection. In many cases of
migration (whether due to physical ability
or bureaucratic selection), only the fittest
and healthiest people can (or are allowed)
to migrate. This is illustrated by the
significantly increased risk of affluent
migrants, eg Asian Indians in the US who
predominantly migrate for employment
opportunities. This population has been
noted to be at significantly higher risk of

Number of
international

migrants (million)

United States 45.8

Russian Federation 11

Germany 9.8

Saudi Arabia 9.1

United Arab Emirates 7.8

United Kingdom 7.8

France 7.5

Canada 7.3

Australia 6.5

Spain 6.5

TABLE 1  Approximately half of the 232
million international migrants in the world
live in ten countries.1
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developing conditions like diabetes
mellitus and cardiovascular disease4 and
may set up increased risk factors for future
problems for the infant.5

The impact of migration on
perinatal outcomes
It is therefore important to recognise that
the risks of health problems are not similar
for migrants of different ethnic origins.
Women compose about half (48%) of
international migrants1 and in 2010/11,
about 100 million persons aged 15 years
old and over (ie of reproductive potential)
were living outside their country of birth in
OECD (Organisation for Economic Co-
operation and Development) countries (a
36% increase from 2000/1).1

This has profound potential impact on
perinatal outcomes both within and
outside similar ethnic groups. One study,
for example, examined the associations
between adverse pregnancy outcomes,
socio-demographic factors and parental
immigrant status in 838,975 births in Hong
Kong between 1995 and 2009, the majority
of whom were of Asian origin. Mothers
from South and South East Asia had a
consistently higher risk of compromised
pregnancy outcomes compared to locally-
born Hong Kong mothers, including low
birthweight (<2,500g) infants. In contrast,
mothers from mainland China and other
developed countries were more likely to
have high birthweight (4,500g) infants.6

Either of these problems may cause
considerable perinatal complications, such
as prolonged length of stay or birth trauma
from difficult deliveries and under-
recognition of these issues may directly
(and indirectly) lead to an increased risk of
morbidity (and even mortality) for the
mother-infant dyad.

The implementation of policies directing
perinatal care must recognise that these
differences are important public health
issues, especially in areas of large immi-
grant populations. For example, an exam-
ination of the impact of immigration on
pre-eclampsia, eclampsia and hospitalis-
ation in 9.03 million deliveries (of which
3.03 million were to immigrant women),
found that immigrant women from sub-
Saharan Africa, Latin America and the
Caribbean were at consistently higher risks
of developing pre-eclampsis/eclampsia
while East Asian and European immigrants
were at lower risk, even when compared to
native-born women.7 A condition like pre-

these gestational ages may not be offered
resuscitation. 

Size matters 

In the NICU, birth weight, as well as
gestation, is one of the most important
factors governing chances of survival.
Estimated fetal weight, especially in the
absence of accurate gestation dating, is an
important indicator of the infant’s chances
of intact survival. Decisions in high-risk
pregnancies are often made on the basis of
best available data and often critical-
decisions, eg whether to resuscitate a high-
risk infant or not, need to be made in
extremely time-pressured situations, such
as in the delivery room. Most information
that is available to NICUs caring for
extremely high-risk infants (ie in
developed countries) is obtained from,
again, ethnically-homogenous
populations.15 Whether these data are
applicable to ethnically-different new
arrivals are uncertain as it is only in recent
years that such figures are emerging.12,16 For
example, Asian Indian infants in the US
were almost twice as likely to be classified
as very or moderately low birth weight
than Asian Chinese infants, even if the
mothers were born in the US,17 while
children of mixed parentage had birth
weights that were intermediate between
children born of parents of a single-
ethnicity.18

This may create a dilemma because there
are also ethnic differences in susceptibility
to common neonatal morbidities, which
must be taken into account when high-risk
pregnancies are managed. A study of 1,006
newborn infants born between 22-32
weeks’ gestation in the US (white 54.3%,
black 21.7%, Hispanic 13.7% and other
10.3%), found that black infants, despite
being born at lower gestational ages and
birth weights than the other groups, had
no differences in morbidity and mortality.19

Indeed, the severity of hyaline membrane
disease, one of the most important
determinants of early survival in preterm
infants, seems to be less severe in black
infants, especially after 32 weeks’
gestation.20 Furthermore, the incidence of
meconium-stained amniotic fluid, a sign of
fetal maturity, is statistically more frequent
in black and Asian preterm infants,
suggesting that fetal lung maturation may
occur significantly earlier in these races
than in white infants (who contribute the
predominant source of perinatal data).21

eclampsia can be insidious in presentation
and, if unrecognised, can be rapidly fatal
for both the mother and the infant.7,8

On the other hand, a relatively new
phenomenon that has been noticed is the
mitigation of health risks by increasing
assimilation. For example, a review of
perinatal deaths in Brussels between 1998
to 2008, found that women from Morocco,
sub-Saharan Africa and Turkey had an
80% excess in perinatal mortality
(p<0.0001) compared to Belgians but that
this risk was not apparent in those with
Belgian citizenship at delivery.9,10

The effects of ethnicity and
immigrant status on NICU outcomes

NICU practice in different countries

Infants requiring neonatal intensive care
unit (NICU) admissions are usually the
sickest of all newborn infants. Conditions
that necessitate NICU admission range
from prematurity to infection and
congenital malformations and vary
considerably from country to country and
even from hospital to hospital. In many
developing countries, infants with certain
conditions (eg extreme prematurity) may
not be offered the opportunity for
intensive care because of resource
limitations. This difference in NICU
accessibility is particularly pertinent in
those born at the extremes of prematurity
(<28 weeks’ gestation), where a ‘grey zone’11

for active resuscitation of infants at
borderline viability is dependent on a
combination of practitioner and parental
attitudes, resource availability and the birth
condition of the infant. In Japan, for
example, the Japanese Motherhood
Protection Act decreased the ‘limits of
gestational viability’ from 24 to 22
completed weeks’ gestation in 1991. Japan
had survival rates of 31% and 56% for
infants born between 22 and 23 weeks’
gestation, respectively, during 2002 to
200412 but whether the same outcomes
could be achieved for Japanese infants
delivering in other countries without this
edict is uncertain. 

In the US, for example, the limits of
gestational viability are state-dependent
and range from 19-28 weeks’ gestation13

while the World Health Organization
(WHO) recommends a birth weight of
1,000g (or equivalent to a gestation of 28
weeks) as the threshold for which
international perinatal mortality
comparisons be made14 and infants below
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NICU outcomes in New South
Wales
The author examined specifically the
outcomes of 11,979 children (and their
10,982 mothers) who required NICU
admission and who were born in the state
of New South Wales (NSW), Australia,
between 2000 and 2006.22 NSW is the most
populated state in Australia and has
received a steady increase of migrants over
the last three decades. Immigrants were
predominantly white Europeans in the
years following World War Two but these
have been recently superseded by new
migrants from the Indian subcontinent
and China.23 NSW has almost 90,000 births
per annum and in the study, 9,813 (81.9%)
infants were born to Australian-born
mothers and 2,166 (18.1%) infants to
immigrant mothers, compared to 167,673
of 605,501 births in NSW between 2000
and 2006, (27.7%, P<0.001).23

The mothers in this study originated
from 122 countries. Most (10,727, 89.5%)
were from high-income regions, including
Australia, while 1,040 and 147 were from
middle and low-income regions,
respectively. The predominant immigrant
groups were from New Zealand and the
Pacific Islands, followed by the Middle
East, United Kingdom, Europe, North Asia,
Africa, Americas and then South Asia. The
majority of mothers were Caucasian. No
difference in birth weights between the
groups was found and this may have been
because fetal weight differences become
more pronounced from 35-36 weeks’
gestation.24

Australian-born mothers were
significantly younger (three times more
likely to be teenagers) and more likely to
use illicit drugs. However, they were also
less likely to have gestational diabetes
mellitus, fetal growth restriction or delivery
by cesarean section. The predominant
indication for NICU admission for their
infants was prematurity and the infants
were more likely to be mechanically
ventilated, receive surfactant and to
develop common neonatal morbidities
such as retinopathy of prematurity and
chronic lung disease. Five-minute Apgar
scores, however, were highest in infants of
Australian-born mothers but lowest in
African and New Zealand/Oceania infants,
a substantial proportion of who were of
Pacific Islander origin. Congenital
abnormalities were most likely in Asian
(1.5 times) and Middle Eastern (2.0 times)

infants and the latter were the least likely to
survive to NICU discharge (88.5%).

In Australia, health care is available on
an equitable basis to all residents but
mothers born outside Australia were found
to be at significantly higher risk of
perinatal conditions that could
significantly affect maternal and fetal
outcomes. Whether this is due to the
inherent genetic differences in the mothers
themselves or to a difference in accessing
health care is uncertain. Such problems
were already noted in the Pacific Islander
population more than 20 years ago and
around the world, diseases secondary to
lifestyle and dietary changes persist even
after adjustment for socioeconomic
differences.25

To completely understand the effects of
immigration on NICU outcomes, further
information must be examined including
time spent in the new country, paternal
ethnicity and employment and education
status.26 Immigration is a fluid process and
nowadays, due to easier transport and
decreased border control restrictions, it is
not uncommon for migrants to live in
multiple different countries within a short
time or even to return to their native
country after living a few years as an
immigrant.1 However, it must be
emphasised that the fluidity of
immigration makes it increasingly
necessary to recognise that existing data
regarding outcomes for high-risk
pregnancies and infants may not
necessarily be applicable to infants of
migrant parents. As almost 50% of global
immigrants are females of childbearing
ages, the policies regarding health care
delivery for this high-risk group needs to
urgently encompass changes brought
about by rapidly increasing movement of
people around the world, as any decision
made in that critical period around birth
will have long-standing (and possibly
serious) consequences for the patient, their
families and their communities. 

References
1. United Nations Department of Economic and Social

Affairs and the OECD. World Migration in Figures.

[Online]; 2013. Available from: www.oecd.org/els/

mig/World-Migration-in-Figures. pdf [Accessed 19

Aug 2014].

2. Juárez S.P., Revuelta-Eugercios B.A. Too heavy, too

late: investigating perinatal health outcomes in

immigrants residing in Spain. A cross-sectional

study (2009-2011). J Epidemiol Community Health

2014 doi:10.1136/jech-2013-202917.

3. Aizer A., Currie J. The intergenerational

transmission of inequality: maternal disadvantage

and health at birth. Science 2014;344:856-61.

4. Misra A., Khurana L. The metabolic syndrome in

South Asians: epidemiology, determinants, and

prevention. Metab Syndr Relat Disord 2009;7:

497-514. 

5. Yajnik C.S. Early life origins of insulin resistance and

type 2 diabetes in India and other Asian countries.

J Nutr 2004;134:205-10.

6. Verropoulou G., Basten S. Very low, low and heavy

weight births in Hong Kong SAR: how important is

socioeconomic and migrant status? J Biosoc Sci

2014;46:316-31.

7. Urquia M., Glazier R., Gagnon A. et al. Disparities in

preeclampsia and eclampsia among immigrant

women giving birth in six industrialised countries.

Br J Obstet Gynaecol 2014 doi: 10.1111/1471-

0528.12758. 

8. Rouzi A.A., Almrstani A.M. Near death of a pregnant

Somali woman due to neglected eclampsia. Clin Exp

Obstet Gynecol 2014;41:93-94.

9. Racape J., De Spiegelaere M., Dramaix M. et al.

Effect of adopting host-country nationality on

perinatal mortality rates and causes among

immigrants in Brussels. Eur J Obstet Gynecol Reprod

Biol 2013;168:145-50. 

10. Minsart A.F., Englert Y., Buekens P. Naturalization of

immigrants and perinatal mortality. Eur J Public

Health 2013;23:269-74. 

11. Condie J., Caldarelli L., Tarr L. et al. Have the

boundaries of the 'grey zone' of perinatal

resuscitation changed for extremely preterm

infants over 20 years? Acta Paediatr 2013;102: 

258-62.

12. Nishida H., Sakuma I. Limit of viability in Japan:

ethical consideration. J Perinat Med 2009;37:457-60.

13. Arzuaga B.H., Lee B.H. Limits of human viability in

the United States: A medicolegal review. Pediatrics

2011;128:6 1047-52.

14. World Health Organization. ICD-10: International

Statistical Classification of Diseases and Related

Health Problems – Instruction Manual 2. [Online];

2004. Available from: www.who.int/classifications/

icd/icdonlin eversions/en/index.html [Accessed 18

August 2014].

15. Mohangoo A.D., Blondel B., Gissler M. et al, the

Euro-Peristat Scientific Committee. International

comparisons of fetal and neonatal mortality rates in

high-income countries: should exclusion thresholds

be based on birth weight or gestational age? PLoS

One 2013;8:e64869. 

16. Sun L., Yue H., Son B. et al, Huaian Perinatal-

Neonatal Study Group. Estimation of birth

population-based perinatal-neonatal mortality and

preterm rate in China from a regional survey in

2010. J Matern Fetal Neonatal Med 2013;26:

1641-48. 

17. Hayes D.K., Lukacs S.L., Schoendorf K.C.

Heterogeneity within Asian subgroups: a

comparison of birthweight between infants of US

and non-US born Asian Indian and Chinese

mothers. Matern Child Health J 2008;12:549-56. 

18. Wells J.C., Sharp G., Steer P.J., Leon D.A. Paternal and

maternal influences on differences in birth weight

between Europeans and Indians born in the UK.

PLoS One 2013;8:e61116.

19. Petrova A., Mehta R., Anwar M. et al. Impact of race

and ethnicity on the outcome of preterm infants

below 32 weeks gestation. J Perinatol 2003;23:

404-08.

20. Robillard P.Y., Hulsey T.C., Alexander G.R. et al.

Hyaline membrane disease in black newborns: does



R E S E A R C H  S T U D Y

158                                                                                                                                                                                          V O L U M E  1 0  I S S U E  5   2 0 1 4 infant

fetal lung maturation occur earlier? Eur J Obstet

Gynecol Reprod Biol 1994;55:157-61. 

21. Patel R.R., Steer P., Doyle P. et al. Does gestation

vary by ethnic group? A London-based study of over

122,000 pregnancies with spontaneous onset of

labour. Int J Epidemiol 2004;33:107-13.

22. Uppal P., Holland A.J., Bajuk B. et al. The association

between maternal country of birth and neonatal

intensive care unit outcomes. Early Hum Dev

2013;89:607-14. 

23. Australian Bureau of Statistics. Migration, Australia

2011-2012 and 2012-2013. [Online]. Available from:

www.abs.gov.au [Accessed 16 June 2014].

24. Boo N.Y., Lye M.S., Ong L.C. Intrauterine growth of

liveborn Malaysian infants between gestation of 28

to 42 weeks. Singapore Med J 1994;35:163-66.

25. Burton A.J., Lancaster P. Obstetric profiles and

perinatal mortality among Pacific Island immigrants

in New South Wales, 1990-93. Aust N Z J Public

Health 1999;23:179-84.

26. Wells J.C., Sharp G., Steer P.J., Leon D.A. Paternal and

maternal influences on differences in birth weight

between Europeans and Indians born in the UK.

PLoS One 2013;8:e61116.

I N  T H E  N E W S

Moderate and late preterm (MLPT) infants
born at 32-36 weeks’ gestation may have
smaller brains and other brain abnorm-
alities that could lead to long-term devel-
opmental problems, according to a study
published online in the journal Radiology.1

Australian researchers performed
magnetic resonance imaging (MRI) on 199
MLPT infants and 50 infants born at term.
They compared the size and maturation of
multiple brain structures between the two
groups and looked for signs of brain
injury. Injury rates were similar between the
groups but MLPT birth was associated with: 
■ smaller brain size at term-equivalent age 

■ less myelination in one part of the brain
■ immature gyral folding.  

Much of the existing knowledge on
preterm birth and brain development has
been drawn from studies of individuals
born very preterm (<32 weeks’ gestation).
The researchers plan to follow the infants
in the study group through childhood to
learn more about the relationship between
brain abnormalities and later outcomes. 

Reference
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Moderate and late preterm birth: effect on brain
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Inability to breastfeed is
associated with depression

A cohort study of 14,000 women in
England highlights the need to support
new mothers who want to breastfeed
but are unable to do so.

Using data from a longitudinal
survey, researchers examined how
breastfeeding affects a mother’s mental
health. They analysed how long
mothers had breastfed for and how
long they had breastfed exclusively.
Women who planned to breastfeed but
had not managed to were 2.5 times
more likely to develop postpartum
depression (PPD) than women who
had no intention of breastfeeding. 

Women who had not planned to
breastfeed, but did so exclusively for
four weeks, had a significantly reduced
risk of PPD when compared to women 
who had not planned to breastfeed
and did not.  

The work, carried out by researchers
from the Universities of Seville,
Cambridge, Essex and London, has
been published in the Maternal and
Child Health Journal.1

However, as a cohort study, it cannot
prove that not breastfeeding causes
PPD – it merely shows an association.
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Accurate twin pregnancy growth chart data published

MRI reveals brain abnormalities in late preterm infants 

The Twins and Multiple Births
Association (Tamba) and St George’s
Hospital, London, have published
accurate twin growth charts in the
Ultrasound in Obstetrics and Gynecology
journal.1 The growth charts should
improve the identification of intrauterine
growth restriction in twins at increased
risk of premature delivery or stillbirth.

The risk of preterm delivery is much
higher in multiple births, with 50% of all
twin pregnancies resulting in a premature
delivery. “There are no accurate growth
charts for twin pregnancies at the
moment. Twin babies are measured using
singleton charts and clinicians must use
their judgement to decide how the
pregnancy is progressing,” says one of the
authors of the study, Consultant
Obstetrician Asma Khalil from St
George’s Hospital.

Data for the development of a robustly
constructed growth chart for twin
pregnancies came from a cohort study of
biometric measurements, collected
prospectively, in the second and third
trimesters of twin pregnancies by nine
hospitals as part of the Southwest Thames
Obstetric Research Collaborative

(STORK). The final data set included
9,866 second and third trimester ultra-
sound examinations in 2,125 pregnan-
cies. Measurements included head
circumference, biparietal diameter, abdo-
minal circumference and femur length.

The twin pregnancy growth charts will
be rolled out to all hospitals in the UK
over the coming year.
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Dr Asma Khalil with Toby and Marta Kayll
and their newborn twins.
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