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Management and outcomes of extreme preterm birth
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What you need to know

• Overall survival of babies born extremely preterm has
improved in recent years, but evidence for
improvements in longer term neurodevelopmental
outcomes is limited

• Recent changes in obstetric care include how, when,
and to whom to administer steroids, surfactant, and
new treatments such as antenatal magnesium
sulphate or delayed cord clamping and placental
transfusion

• Active participation of parents in treatment may
positively influence bonding as well as longer term
outcomes for child and family

• Variability in provision of care for extreme preterm
birth has an impact on morbidity and mortality
outcomes

• Extreme preterm birth has a social impact on mothers,
fathers, children born preterm, and their families; the
value of investing early in life to prevent later
complications is now widely recognised

Extreme preterm birth, defined as birth before 28
weeks’ gestational age (box 1),1 affects about two to
five in every 1000 pregnancies, and varies slightly by
country and by definitions used. Severe maternal
morbidity, including sepsis and peripartum
haemorrhage, affects around a quarter of mothers
delivering at these gestations.2 For the babies,
survival and morbidity rates vary, particularly by
gestational age at delivery but also according to other
risk factors (birth weight and sex, for example) and
by country.34 In this update,we focus onhigh income
countries and provide a broad overview of extreme
pretermbirth epidemiology, recent changes, andbest
practices in obstetric and neonatal management,
including new treatments such as antenatal
magnesium sulphate or changes in delivery
management such as delayed cord clamping and
placental transfusion. We cover short and long term
medical, psychological, and experiential
consequences for individualsbornextremelypreterm,
their mothers and families, as well as preventive
measures that may reduce the incidence of extreme
preterm birth.

Box 1: Key definitions
World Health Organization definitions relating to
preterm birthPreterm
• Birth at less than 37 weeks or 259 days’ gestation
Moderate to late preterm
• Birth at 32-36 completed weeks of gestation
Very preterm
• Birth before 32 completed weeks of gestation
Extremely preterm

• Birth before 28 completed weeks of gestation (up to
and including 27 weeks and 6 days of gestation)

Low birth weight
• Birth weight of less than 2500 g
Very low birth weight
• Birth weight of less than 1500 g
Extremely low birth weight
• Birth weight of less than 1000 g

Rates of extreme preterm births, survival,
and associatedmorbidities
Estimates from vital statistics data suggest that
globally between 9% and 12% of births occur before
37weeks’ gestation, resulting in around 14.84million
preterm births a year. Extreme preterm births
constitute around 0.42% of all births.5 In the UK,
where national data are audited through an annual
confidential inquiry, 3982 births were recorded in
2019 as occurring at 22-27 weeks’ gestation. These
represent 0.55% of the 717 864 total births recorded,
excluding planned terminations of pregnancy.6
Accurate recent population data in other countries
are limited, but population cohorts such as
EXPRESS-2 (Sweden, 2014-17) andEPIPAGE-2 (France,
2011) suggest that rates of extreme preterm birth have
been stable in high income countries over the past
25 years.7 8

Perinatal survival in extreme preterm birth
Perinatal survival has improved in recent years. In
European countries, rates of stillbirth at 24 to 27
weeks’ gestation fell between 2004 and 2015 from
0.97 to 0.70 per 1000 births. Below 24 weeks, rates
have remained similar over time at 0.55 per 1000
births (95% confidence interval (CI) 0.40 to 0.70) in
2004 and 0.53 per 1000 births (95% CI 0.41 to 0.66)
in 2015.9 These trends are matched in the latest UK
data.6 However, variability is seen between
countries.6 9 For example, the rate of stillbirth at 24
to 27 weeks’ gestation in England and Wales in 2015
was 1.31 (95% CI 1.23 to 1.40), in Ireland it was 0.78
(95% CI 0.59 to 1.02), and in Finland 0.43 (95% CI
0.29 to 0.64); below 24 weeks, rates in 2015 varied
from 0.26 (95% CI 0.16 to 0.41) in Ireland to 1.73 (95%
CI 1.54 to 1.94) in the Netherlands.9 This variation
may result in part from differences in the definition
of stillbirth10 (box 2) and recording of data, but even
between countries with similar approaches,
differences remain with no obvious reason why.9
Improvements over time in neonatal survival are
described,6 -8 albeit with marked variation between
countries at different weeks of gestation (fig 1).4 A
recent meta-analysis showed that survival at 18-36

1the bmj | BMJ 2022;376:e055924 | doi: 10.1136/bmj-2021-055924

PRACTICE

OPEN ACCESS

1 Université de Paris, Epidemiology and
Statistics Research Center/CRESS,
INSERM U1153 EPOPé, INRA, Paris,
France

2 Elizabeth Garrett Anderson Institute
for Women’s Health London,
University College London, London,
UK

3 Department of Neonatal Medicine,
Maternité Port-Royal, Association
Publique des Hôpitaux de Paris
(APHP), Paris, France

4 Department of Psychology, University
of Warwick, Coventry, UK

5 Department of Neuroscience,
Psychology andBehaviour, University
of Leicester, Leicester, UK

6 European Foundation for Care of the
Newborn Infant, Munich, Germany

7 National Institute for Health Research,
University College London Hospital
Biomedical Research Centre, London,
UK

Correspondence to AS Morgan
andrei.morgan@inserm.fr
https://orcid.org/0000-0003-4143-1977

Cite this as: BMJ 2022;376:e055924

http://dx.doi.org/10.1136/bmj-2021-055924

Published: 10 January 2022

 on 12 January 2022 at U
C

L Library S
ervices. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j-2021-055924 on 10 January 2022. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.1136/bmj-2021-055924&domain=pdf&date_stamp=10-1-2022
mailto:andrei.morgan@inserm.fr
https://orcid.org/0000-0003-4143-1977
http://dx.doi.org/10.1136/bmj-2021-055924
http://www.bmj.com/


months among live born extremely preterm babies ranged from
7.3% (95% CI 3.9 to 13.1) at 22 weeks to 90.1% (95% CI 87.4 to 92.3)
at 27 weeks.11 This appears to be primarily because of perinatal
decision making: although high quality comparisons are limited,4
management guidelines for extremepretermbirth vary substantially
between countries.12 Variability in perinatal survival is also evident
at regional13 and hospital levels.14

Box 2: Stillbirth

No agreed international definition of stillbirth exists, and the recording
of fetal deaths at extreme preterm gestations varies by country. European
recommendations are that all births from 22 weeks’ gestational age
should be officially recorded,10 but some countries define stillbirth using
higher thresholds or birth weight. For example, stillbirth is defined as
fetal death from 24 weeks in the UK and by the World Health Organization,
180 days in Italy, and 28 weeks in Bulgaria; in Austria, Belgium, Czech
Republic, Germany, and Poland, fetal deaths are recorded at 500 g and
above.

Fig 1 | Survival for fetuses alive at maternal admission to hospital born at 22-23, 24, 25, and 26 weeks’ gestation in national cohorts from Sweden (EXPRESS, 2004-07),

England (EPICure-2, 2006), and France (EPIPAGE-2, 2011). Adapted from Morgan et al, 20214

Longer term morbidities
Marked survival differences are not clearly related to longer term
morbidities.4 Higher intensities of perinatal13 14 and neonatal15 care
are related to improved survival without increasing proportions of

survivors with neurodevelopmental impairment at 1.5 to 2.5 years,
suggesting thatmore aggressive treatment does not cause increased
morbidity. Yet despite such differences and improvements in
survival over time, results are more mixed for longer term
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neurological outcomes such as cognition,whichhavenot improved
inmore recent cohorts.1617 Comparisonsof children from theEnglish
EPICure (born in 1995) and EPICure-2 (born in 2006) cohorts at age
11, for example, showed no improvement in moderate to severe
disability (which affected 55% of survivors born at 22-25 weeks’
gestation in both cohorts using imputed data to account for loss to
follow-up), with no change either in cognition (difference in mean
mental processing index score 0.1, 95% CI -0.3 to 0.5).18 Similarly,
in three cohorts from theVictorian InfantCollaborative Study (VICS),
Australia, from 1991-2, 1997, and 2005, average IQwas similar across
the three cohorts.19 Postnatal environment is also likely important
in modifying outcomes into childhood and later life.3 For example,
a recent meta-analysis of European preterm cohorts showed that,
compared with families where mothers had a bachelors or higher
degree, standardised mean differences of cognitive scores for
children born extremely preterm were 0.24 (95% CI 0.02 to 0.46)
lower in families where mothers had an upper secondary or short
tertiary level of education, and0.57 (95%CI 0.34 to 0.76) lowerwhen
mothers had only primary or lower secondary education.20

Management options
Shared decision making and counselling
Careful counselling is important to enablewomenand their families
to be partners in clinical decision making.21 Appropriate
consideration should be given to personal and religious beliefs, as
well as social factors.22 Advice from practitioners outside the
hospital environment who know the family may be helpful in
reaching decisions.

Antenatally, counselling should cover risks to the mother as well
as longer term outcomes affecting the child: more than a quarter of
women in a recent study from a regional referral centre for extreme
preterm birth experienced labour or delivery complications such
as sepsis andhaemorrhage.2 Predicting outcomes for children born
extremely preterm is challenging, however. The child’s long term
prognosis is likely to change during the course of the neonatal
hospitalisation, particularly if the child experiences major events
such as severe brain injury or the need for surgery.23 Risks identified
from population data must be adapted for an individual’s situation,
and perinatal management may also have changed substantially
since longer term follow-up studieswere initiated,meaning research
outcomes are not fully reflective of current clinical practice.

Obstetric management
Bestmanagement practices inpreparation for extremepretermbirth
are shown in box 3. Magnesium sulphate infusion peripartum is
advised,2425 anddelayed cord clamping is now recommendedwhen
appropriate.24 26 27 During preterm labour, cardiotocograph (CTG)
monitoring of the fetal heart rate is difficult owing to frequent
instances of signal loss associated with the small size of the fetus.
Additionally, as the fetal autonomic nervous system is not mature,
fetal heart rate patterns which may be typical at later gestations are
not present. Only low quality evidence from small case control or
cohort studies supports the use of CTG in preterm birth; no studies
show benefit from monitoring specifically at extreme preterm
gestations, however abnormal baseline variability and the presence
of late, prolonged, and variable decelerations are associated with
fetal hypoxia.24 Mode of delivery is more controversial. The one
systematic review of randomised controlled trials (RCTs) for mode
of delivery in extreme preterm birth is inconclusive.30 Caesarean
section (box 3) may be indicated for maternal reasons (such as
maternal haemorrhage) or fetal (such as severe fetal growth
restriction), or where there is an agreed decision to resuscitate the
neonate and labourwouldbedetrimental to the outcome. Following

delivery, delayed cord clamping facilitates placental transfusion to
the newborn. “Milking” of the cord should be avoided as an RCT
showed an association with a secondary outcome of increased
intraventricular haemorrhage at extreme preterm gestations (risk
difference 16%, 95% CI 6% to 26% compared with delayed cord
clampingalone).31 Delayed cord clamping is bothwell evidenced2829

and acceptable to parents,32 although may not always be
appropriate, for example with placental abruption.33 Mobile
resuscitation trolleys to facilitate bedside resuscitation with the
umbilical cord intact are available and acceptable to parents.32 34

Box 3: Recommendations for best practice obstetric management

• Transfer the mother antenatally to a tertiary centre that can provide
appropriate care to optimise outcome

• Tocolysis may be useful if it is safe for mother and baby to delay
delivery short term and allow timely administration of antenatal
corticosteroid treatment

• Administer antenatal corticosteroids to facilitate fetal lung maturation
• Provide peripartum magnesium sulphate infusion to reduce

neurological injury (as recommended by the National Institute for
Health and Care Excellence (NICE) in the UK and various professional
societies)24 25

• Caesarean section is indicated for risks to the mother’s life or when
an agreement has been made to resuscitate the neonate and labour
would be detrimental to outcome

• Perform delayed cord clamping of at least 60 seconds to facilitate
placental transfusion to the newborn24 26 -29

Neonatal management
Babies may be offered compassionate (palliative, also known as
“comfort focused”) or survival focused (“active”) care following
delivery. If compassionate care is provided, care objectives are to
avoid painful stimuli or maternal-infant separation. Advise parents
that babies may show signs of life, but respiratory support should
not be used.21 Conversely, most babies receiving active care are
likely to require some formof respiratory support. Current evidence
suggests early non-invasive continuous positive airway pressure
(CPAP) is preferred to intubation and ventilation. This comes from
a meta-analysis which showed that a combined outcome of death
or bronchopulmonary dysplasia was reduced in infants of 24 to 31
weeks’ gestation receiving CPAP (relative risk 0.90, 95% CI 0.83 to
0.98).35 Transfer to the neonatal intensive care unit should follow
stabilisation; parents should be able to accompany the baby,
especially for inter-hospital transfer.

Duringhospitalisation, parent-baby closeness should be promoted,
particularly through skin-to-skin contact as well as involvement in
providing routine care such as feeds or nappy changes, as such
closeness enhances neurobehavioural outcomes. Ward rounds led
byparents provide valuable opportunities for this, andhave recently
been shown to be feasible.36 Optimal management of neonates is
hugely debated, with many questions outstanding. These include
if, when, and how exogenous surfactant therapy should be used.37
Similarly, early initiation of feeding is thought to decrease
necrotising enterocolitis and late onset neonatal sepsis, but precise
strategies relating to the quantity, frequency, and rate of increase
of feeds still need to be determined.38 Debate also exists for other
areas of neonatal management, including use of prophylactic
antibiotics, management of a patent ductus arteriosus, and
strategies for controlling pain and discomfort. Approaches to early
developmental care, such as the Newborn Individualized
Developmental Care and Assessment Program39 are increasingly
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used because of concerns about potential long term effects of the
intensive care environment.40

Challenges for children and their families
Many children born extremely preterm have happy fulfilling lives,
but they have an increased risk of a wide range of health, learning,
and social difficulties compared with those born at higher
gestational ages.41 Specialist follow-up with appropriate
multidisciplinary input enables potential problems to be identified
early and thus mitigates risks. This is an opportunity for the child
and family that should not be missed, and primary care has a role
in ensuring such follow-up is in place. Early intervention has been
shown to improve cognitive andmotor outcomes amongall preterm
infants, but specific evidence is lacking for the extreme preterm
population.42

Motor problems
Motor development may be disrupted following extreme preterm
birth, fromminor delays in sitting orwalking, to severe neuromotor
impairment, such as cerebral palsy, which is the main motor
disorder and affects around 10% to 20% of individuals born
extremely preterm.18 43 -45 Rates of cerebral palsy have remained
relatively stable over time in cohort studies of children born
extremely preterm (for example, at age 8 they were 13%, 11%, and
14% in the 1991-92, 1997, and 2005 VICS cohorts, respectively)18 19;
however, findings from a study of registries that included nearly
all children with cerebral palsy in Victoria, Australia45 indicate that
cerebral palsy rates have decreased from 102.5 per 1000 neonatal
survivors in 1992-2000 to 70.6per 1000 in 2001-2009.Hence, findings
for temporal trends in cerebral palsy among childrenborn extremely
preterm are conflicting, which may be partly attributable to the
variety of assessment tools used (making comparison difficult) or
othermethodological issues (eg, differences inbaselinepopulations,
outcome definitions, ages at assessment, or follow-up rates).3
Regarding motor problems without cerebral palsy, such as deficits
in coordination, balance, gross and fine motor control (also referred
to as developmental coordination disorder, DCD), evidence from
the VICS study show that rates of DCD have increased over time,
with a respective prevalence of 13%, 15%, and 26% for extreme
preterm babies born in 1991-92, 1997, and 2005.17

Cognitive and academic performance
Meta-analyses of childhood IQ show that children born extremely
preterm score on average 11 to 13 IQ points lower than term born
children.46 47 No evidence of improvement in mean difference in IQ
is seen over time,47 nor of developmental catch-up by individuals
as they grow older.19 For example, children in the EPICure cohort
had IQ assessed at 2.5, 5, 6, and 19 years; deficits remained stable
throughout follow-up.48 Children born extremely preterm are more
likely to have poorer academic achievement in several areas,
including maths, reading, and spelling,46 and this may persist
throughout their schooling.46 47 Such findings indicate that these
children may need additional educational support to boost their
learning.

Mental health and social interactions
Findings fromasystematic reviewandmeta-analysiswhich included
summary data on mental outcomes from 41 studies show that
children born extremely preterm are more likely to experience
attention deficit/hyperactivity disorder (ADHD), internalising
problems (eg, anxiety, depression), difficulties with social
interaction, and are more likely to have autistic characteristics than
their peers born at term.49 The size of these associations varied
betweenmoderate (internalisingproblems, social problems, autistic
characteristics) to large (ADHD, which is four times more likely in
extremely pretermchildren than in termbornpeers50) in childhood.
Overall, children born extremely preterm struggle more with social
interaction, tend to be shyer, have fewer friends, are more socially
withdrawn,51 and are more likely to be bullied than term born
peers.5253 Theprevalence of autistic spectrumdisorders is 8%higher
among those born extremely preterm compared with term born
children,54 with persistence of increased autistic traits through to
early adulthood.55 Although children born extremely preterm are
at increased risk of psychiatric disorders,56 this does not mean that
individuals will necessarily develop mental problems—only that
the risk is higher when compared with those born at term. Evidence
suggests that ADHD and internalising symptoms persist into
adulthood,49 but clinical diagnoses of disorders seem to reduce,57
suggesting that adults who were born extremely preterm may
overcome earlier mental health problems.

How do early life circumstances affect adults born extremely
preterm?
Recent meta-analyses show that adults born preterm have greater
risks of socioeconomic problems than adults born at term. Risks
increase with decreasing gestational age. For example, adults born
extremely preterm were 67% less likely to be in a relationship and
69% less likely to be parents than adults born at term58; they also
had fewer educational qualifications, lower employment rates, and
were more frequently in receipt of social benefits.59 Furthermore,
indicators of lower wealth and poorer social relationships were
found at different ages and in both sexes, suggesting they are
persistent and that difficulties found in childhood can contribute
to social and economic inequalities in adulthood. Figure 2 shows
approximate effect sizes60 for the impact of very preterm birth (<32
weeks’ gestation—but relative differences are very similar among
adults born extremely preterm) on the social and wealth outcomes
reported in these meta-analyses, which included summary data
from more than 20 international studies and Nordic population
registries.41 Cross generational fertility loss can be another
consequence: as well as adults born preterm being less likely to
becomeparents,womendelivering extremely pretermare less likely
to have further children.61 Little evidence exists on how best to
tackle these problems, but it is important to encourage early social
interaction and to provide educational support. Extreme preterm
birth may also affect other aspects of physical health, such as
respiratory or cardiovascular function and risk for metabolic
disease,62 63 but these problems are as yet poorly understood.
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Fig 2 | Approximate effect sizes for the impact of very preterm birth (<32 weeks’ gestation) on long term outcomes (compared with birth at term; zero vertical line). Effect
sizes are defined as small (odds ratio (OR) 1.48 or inverted 0.67; Cohen’s d between means 0.2), moderate (OR 3.45 or 0.29, Cohen’s d 0.5), or large (OR 9.00 or 0.11,

Cohen’s d 0.8).60 Outcomes assessed in childhood and adolescence are shown in orange and outcomes assessed in adulthood in turquoise. ADHD=attention deficit/hyperactivity
disorder; ASD=autism spectrum disorder; DCD=developmental coordination disorder; HRQoL=health related quality of life; IQ=intelligence quotient; SEN=special educational

needs. Figure and caption adapted from Wolke et al, 201941
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What are the consequences of extremepretermbirth for
parents?
In women who deliver extremely preterm, and particularly in those
who give birth by caesarean, risks include haemorrhage, infection,
and admission to the intensive care unit.2 64 A midline uterine
incision or “classic” caesarean section, which has a higher chance
of scar dehiscence in subsequent labours than lower segment
caesarean section, is more frequently performed, and women are
therefore advised against having future vaginal deliveries.
Pregnancy related conditions that are associated with extreme
preterm birth are also associated with increased risks of disease in
the mother. Women with pre-eclampsia are twice as likely to be
diagnosed with cardiovascular disease or stroke as women with
uncomplicatedpregnancies, andapproximately half ofwomenwith
gestational diabetes mellitus develop type 2 diabetes within 10
years.65

Extreme preterm birth is stressful for both parents; this may be
exacerbated by operative birth that may require long recovery and
a lack of contact with the baby after birth. Early psychological
support may allow parents to participate more fully in shared
decision making. After an extreme preterm birth, parents may seek
answers about the cause of their baby’s early delivery, often
inappropriately blaming themselves. Debriefing from healthcare
professionalswith specialised knowledge andwith access to results
of placental histopathology and details of any vaginal infection is
recommended, particularly to plan management of any future
pregnancy. Following second trimester pregnancy loss (16 to 27
weeks’ gestation), recurrent second trimester delivery is around
7%,66 and the risk of any preterm birth around 25-35%.67 Anxiety,
depression, post-traumatic stress disorder, and poorer overall
wellbeing are increased in mothers and fathers,68 with effects
persisting for many years.69 However, extreme preterm birth alone
does not seem tohave a direct impact on relationships; higher rates
of relationship breakdown that occur among parents of surviving
children seem to be related to poor neurodevelopmental outcomes
of the child.70

Prevention of preterm birth
Preventionbeginsbeforepregnancy in community andpublichealth
efforts: a woman who is healthy at conception is more likely to have
a successful pregnancy and a healthy child. Socioeconomic
circumstances (eg, deprivation71) and environmental risks (eg, air
pollution72) are associated with increased risk of extremely preterm
birth. Societal measures include legislation to make air free of
cigarette smoke, a measure associated with reductions in preterm
birth rates of 10.4% (95% CI 2.0 to 18.8).73 Advice for women is
shown in box 4. Paternal health is also important: obesity is linked
with preterm birth and other adverse pregnancy outcomes.83

Box 4: Prevention of preterm birth

• Both partners should stop smoking; even smoking cessation during
pregnancy protects against preterm birth.74 Behavioural interventions
for smoking cessation during pregnancy are effective, but evidence
for the efficacy of drugs or nicotine replacement therapy is limited.75

• Optimise care of existing maternal medical diseases such as
hypertension, diabetes and thyroid disorders.

• Advise on healthy diet and exercise as being underweight or
overweight increases the risk of complications including congenital
anomalies, pre-eclampsia and small for gestational age, all of which
may contribute to extreme preterm delivery.76

• Advise women before conceiving to reduce alcohol and caffeine
consumption, stop recreational drugs, take folic acid, and ensure
adequate vitamin D intake.77

• Screen for sexually transmitted infection in higher risk women as
these are associated with preterm birth.78

• Consider mid-stream urine culture (MSU) in early pregnancy as
asymptomatic urinary tract infection and pyelonephritis is associated
with preterm birth.79

• Low dose aspirin begun before 16 weeks of gestation reduces the risk
of pre-eclampsia, fetal growth restriction and associated preterm
birth.80 81

• Other interventions to reduce preterm birth include vaginal
progestogen82 and cervical cerclage.

Education into practice

• How does your practice signpost women and families who have
experienced extreme preterm birth to multi-agency support?

• Think about a family in your practice that has been affected by extreme
preterm birth; what challenges do you think they might experience?

• What do you know about the birth circumstances of child and adult
patients in your practice who experience problems potentially related
to extreme preterm birth?

Questions for future research

• RECAP Preterm (https://recap-preterm.eu/). The “Research on
European Children and Adults born Preterm” project is funded by the
European Union’s Horizon 2020 research and innovation programme
and aims to improve the health, development, and quality of life of
children and adults born very preterm or very low birth weight by
developing the RECAP Preterm cohort platform. This is a sustainable,
geographically diverse, and multidisciplinary database of national
and European cohorts of babies born very preterm or at very low birth
weight constituted over a 40 year time span. The platform is designed
to optimise the use of population data for research and innovation
in healthcare, social, and education policy

• APIC (https://www.apic-preterm.org/). The “Adults born Preterm
International Collaboration” is a group of researchers who collaborate
on individual patient data meta-analyses to investigate outcomes in
adulthood of those who were born preterm

• CASSAVA study (https://www.ed.ac.uk/centre-reproductive-
health/cassava/about-the-cassava-study). This project is investigating
whether vaginal or caesarean delivery is safer for women with
threatened preterm delivery. Researchers are working with women
and medical staff to identify whether further research on this topic is
feasible

• The impact of the SARS-CoV-2 pandemic on extremely preterm birth
is not yet fully understood. A number of studies have suggested that
public health measures implemented at regional and national levels,
such as curfews or lockdowns, were associated with reduced numbers
of extreme preterm births. The international Perinatal Outcomes in
the Pandemic study (https://www.ipopstudy.com/) is a collaborative
international team of scientists investigating this question

Additional educational resources

• The British Association of Perinatal Medicine has produced guidance
for healthcare professionals relating to extremely preterm birth
(https://www.bapm.org/resources/80-perinatal-management-of-ex-
treme-preterm-birth-before-27-weeks-of-gestation-2019)

• A comprehensive review of childhood and adulthood outcomes The
Life Course Consequences of Very Preterm Birth was published in the
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Annual Review of Developmental Psychology in December 2019.41

Another comprehensive review, School-aged neurodevelopmental
outcomes for children born extremely preterm, was published in the
Archives of Disease in Childhood in May 202119

• The European Foundation for the Care of Newborn Infants
(https://www.efcni.org) is a pan-European organisation bringing
together families, healthcare professionals, and researchers, working
together to ensure the best start in life for every baby. EFCNI has
coordinated the development of the European Standards for Newborn
Health covering 11 different areas of health (https://newborn-health-
standards.org/) by topic experts to ensure that care for preterm and
sick babies is harmonised across countries

• The PRISM website (Premature infants’ skills in mathematics,
https://www.nottingham.ac.uk/helm/dev/prism/) provides a free
selection of e-learning resources aimed at teachers but also suitable
for other professionals who may be involved in supporting children
born preterm

Information resources for parents

• The International Stillbirth Alliance (https://www.stillbirthalliance.org)
aims to raise awareness and promote global collaboration for the
prevention of stillbirth and newborn death, and provision of
appropriate respectful care for all those affected. The alliance provides
free information online and partners with support groups in Italy,
Spain, the UK, and US

• The Stillbirth and Neonatal Death charity, Sands
(https://www.sands.org.uk/), is a UK member of the International
Stillbirth Alliance. It supports anyone affected by the death of a baby,
and works with professionals and researchers to reduce the number
of babies dying

• Tommys (https://www.tommys.org/) is a UK organisation that funds
research into miscarriage, stillbirth, and preterm birth. It also provides
a pregnancy information service that includes information and
consultancy in cases of loss, and also for parents-to-be to help them
have a healthy pregnancy and baby

• The European Foundation for Care of the Newborn Infant
(https://www.efcni.org) works to represent the voice of preterm babies
and their families, and provides freely accessible, current and
evidence based information written in easy-to-understand language
by health experts together with patient representatives. The site
provides comprehensive information and material on pregnancy, time
in the neonatal intensive care unit (key facts about preterm birth,
health conditions, breastfeeding, role of parents), discharge, and
growing up. In almost every country, national and local organisations
support parents of preterm children and provide free information
online. The EFCNI homepage provides a list of partnering national
parent organisations

• Bliss (https://www.bliss.org.uk/) is a UK based charity that aims to
give preterm and sick babies the best start in life. It provides direct
support and help to individual families across the UK. The website
contains lots of information relating to emotional and practical
support, parental wellbeing and mental health, and financial
information, as well as links to other organisations that can provide
more focused support (eg, relating to bereavement, or for specific
disabilities)

How patients were involved in the creation of this article
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from parenting preterm babies and from their work for national parent

organisations in their home countries. Nicole also has family who
experienced the consequences of an extremely preterm birth nearly 50
years ago; she is personally committed to driving forward the prevention
of preterm birth, the continuous improvement of treatment and care, and
the philosophy of family centred developmental care and parental
involvement, to give every baby the best start in life. The manuscript was
shown to parents who have experienced extreme preterm birth once we
had finalised the first draft. For this, we are extremely grateful to Mandy
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