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Late preterm (LP) and early term (ET) infants have generally been considered in the same way as their healthy
full term (FT) counterparts. It is only in the last decade that an increased risk of later poor health in children born
LP has been recognised; evidence for health outcomes following ET birth is still emerging. However, reports are
largely consistent in highlighting an increased risk, which lessens approaching FT but is measurable and persists
into adolescence and beyond. The most thoroughly explored area to date is respiratory morbidity. This article

reviews the body of available evidence for effects of LP birth on pulmonary function and ongoing morbidity, and
other areas where an increased risk of health problems has been identified in this population. Implications for
delivery of health care are considered and areas for further research are highlighted.

1. Introduction

Historically, most research relating to childhood health following
preterm birth has been focused on the outcomes of extremely preterm
(23%° to 27*° weeks of gestation) and very preterm (28*° to 31%°
weeks) infants [1-3]. These infants require specialist neonatal services
and admission to neonatal units and are most likely to suffer adverse
long-term health problems as a result of their preterm birth. Late pre-
term (LP; 347° and 36™° weeks) infants and early term (ET; 37*° to
3816 weeks) infants have been considered at low risk due to their larger
size and perceived maturity, and have generally been managed in si-
milar postnatal settings to their well full-term (FT; 3979 t0 41 7% weeks)
counterparts. However, in the last decade, LP babies have been shown
to have greater morbidity and mortality than previously thought, when
compared with FT infants [4-8]. More recently, it is increasingly ac-
knowledged that there is a gradient of risk across the full gestational
age (GA) spectrum and, although the evidence base is smaller and risks
less well delineated, it appears that health of children born ET is also
worse [9-12]. Births at LP and ET gestation make up approximately
one-third of all live births [13]. Although most do well, health con-
sequences are now being identified and constitute a significant burden
on health care resources for children and adolescents because of the
large numbers of infants. The effects of LP and ET birth on early
childhood health and morbidity will be reviewed here.
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2. Early mortality

Death during infancy and childhood in the LP and ET population is
uncommon. However, there is a body of evidence demonstrating that
rates of mortality are higher compared with those born at FT. Crump
et al. analyzed a Swedish cohort born between 1973 and 1979 [14].
They showed that LP infants had an increased risk of mortality in early
childhood (1-5 years; adjusted hazard ratio (aHR) 1.53; 95% con-
fidence interval (CI): 1.18-2.00; P = 0.001) and young adulthood
(18-36 years) (aHR: 1.31; 95% CI: 1.13-1.5; P < 0.001), when com-
pared with their term-born counterparts. This same study, however,
showed no association between GA and mortality during late childhood
and adolescence. A further study in the same cohort showed ET infants
also had increased mortality in the post-neonatal period (28-364 days)
aHR: 1.66; 95% CIL: 1.44-1.92) and early childhood (1-5 years: aHR:
1.29; 95% CI: 1.10-1.51) when compared with FT infants born at 39-42
weeks of gestation [15]. An Australian study of mortality rates in
children of different gestations at birth showed that LP and ET carried
an increased risk of neonatal mortality when compared with FT birth
but that there was insufficient evidence to link GA to mortality beyond
the first year of life [16]. These findings were echoed by a French study
showing a significant difference in infant mortality (34 weeks (aRR:
1.8) vs 39 weeks (aRR: 1.0)) [17]. However, Tomashek et al. found that
LP infants had a three-fold higher rate of mortality when compared
with term infants [7]. Reddy et al. also showed that ET infants had
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higher neonatal and infant mortality rates when compared with those
born at FT [18]. King et al. found that the most common cause of post-
neonatal death for LP and ET infants was congenital abnormalities,
followed by sudden infant death syndrome (SIDS) and accidents. Infant
mortality in LP singletons was higher than in LP twins, but this asso-
ciation was reversed in twins > 37 weeks gestation [19].

3. Neonatal morbidity in LP and ET infants

Whereas the majority of LP and ET infants will not experience sig-
nificant neonatal complications, studies have consistently shown that
they have increased morbidity when compared with FT birth
[11,20-29]. This is illustrated by a study indicating that LP and ET
infants were at increased risk for neonatal intensive care unit triage and
admission (LP aRR: 6.14; 95% CI: 5.63, 6.71; ET aRR: 1.54; 95% CI:
1.41, 1.68) and neonatal respiratory morbidity (LP aRR: 6.16; 95% CI:
5.39, 7.03; ET aRR: 1.46; 95% CI: 1.29, 1.65) [22]. A Massachusetts
population-based study compared outcomes of LP infants with term
infants and showed that LPs were seven times more likely to have
newborn morbidity than term infants. The newborn morbidity rate
doubled for each gestational week prior to 38 weeks, and was increased
when maternal risk factors were taken into account [30]. The com-
monest reason for neonatal unit admission in this population was re-
spiratory morbidity, which includes respiratory distress syndrome,
transient tachypnoea of the newborn, and respiratory infections. This
may be related to their prematurity and associated lung immaturity, or
to the mode of delivery. During birth hospitalization, LP and ET babies
were more likely to have the following complications: hypothermia,
hypoglycemia, respiratory distress, jaundice treated with phototherapy,
feeding difficulties, and to require investigation for suspected infection
[8,21,31-33]. There is, however, a paucity of knowledge about whe-
ther, or to what extent, early history and type and/or severity of neo-
natal illness influence later health outcomes.

4. Hospitalization in infancy and childhood

Late preterm and ET infants have been shown to have more hospital
readmissions when compared with FT infants [34]. During the first
weeks of life, jaundice, poor feeding, dehydration, and infection have
been found to be the most common reasons for readmission. A popu-
lation-based study by Iacobelli et al. reported that the most common
causes of post-neonatal hospitalization were infection (bronchiolitis,
gastroenteritis, ear, nose and throat disease), accidents and surgery,
with LP infants accounting for 35.9% of these admissions [17]. Analysis
of data from the UK Millennium Cohort Study [15] showed that 2.9% of
children born LP and 1.2% of those born at ET gestation had three or
more hospital admissions in the first nine months of life, compared with
0.6% of term infants. These proportions increased to 4.9%, 3.9% in LP
and ET respectively vs 2.8% (term infants) at five years of age [9].
Subsequently, a recent meta-analysis by Isayama et al. compared health
services use in LP and term (37-41 weeks) infants [35]. This demon-
strated a higher likelihood of admissions for all causes in infants and
children born LP that decreased with increasing age but remained sig-
nificant up to 18 years of age (OR (95% CI): first year: 1.44 (1.13-1.47);
1-6 years: 1.39 (1.32-1.47); 5-12 years: 1.32 (1.29-1.35); 12-18 years:
1.09 (1.04-1.12)). Reasons included respiratory disease, infections, and
neurological or psychiatric problems.

5. Childhood respiratory morbidity

Several large population-based studies have highlighted the
growing recognition that these population subgroups have a greater
incidence of respiratory morbidity than previously recognised, in the
neonatal period and beyond [21,24,35-43]. The most prevalent of these
morbidities are respiratory infections, respiratory syncytial virus (RSV)
bronchiolitis, infant wheezing and asthma. Paranjothy et al. in a large
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Welsh population-based study of children born between 1998 and
2008, showed that risk of emergency admissions for respiratory pro-
blems decreased with every week of gestation, extending up to 40
weeks [44].

5.1. Lung development and pulmonary function

The third trimester of pregnancy represents a rapid stage of lung
growth, characterized by transition from the terminal sac period to the
alveolar period of development [45]. In the late saccular phase, num-
bers of bronchi are increasing, saccules start to form alveoli, and sur-
factant production occurs [46]. The alveolar stage of lung development
starts at 36 weeks gestation to term, and continues into childhood. It
has been suggested that interruptions to these processes are likely to
lead to reduced gas exchange, reduced surfactant production, delayed
reabsorption of fluid at birth and to increased susceptibility of the lungs
to infection and other disease processes [47]. This may manifest as
respiratory distress syndrome or transient tachypnoea of the newborn
in the neonatal period, and later as ongoing impaired lung function and
respiratory vulnerability. Although lung function in extremely preterm
survivors has been explored, few studies to date have been designed to
fully consider the long-term effects on childhood pulmonary function in
these more mature infants.

Kotecha et al. used spirometry data — forced expiratory volume
(FEV;), forced vital capacity (FVC), and forced expiratory flow at
25-75% of FVC (FEFs 75) — from those participants in the large UK
Avon Longitudinal Study of Parents and Children (ALSPAC) who en-
gaged with respiratory follow-up at 8-9 years and 14-17 years of age,
to study lung function in children born at 33-34 weeks and 35-36
weeks compared with those born at 37 weeks of gestation or more [48].
FEV;/FVC and FEF,s_,5/FVC were also calculated as markers of airway
obstruction and dysanapsis. Children born at 33-34 weeks of gestation
had spirometry measures that were all significantly lower than those of
their term-born peers at 8-9 years, with the effect size being similar to
that seen in children born very preterm. By 14-17 years, FEV; and FVC
had improved to similar levels as those in term-born adolescents, but
differences in FEV,/FVC and FEF,5_;5/FVC remained significant. Mea-
surements in the 35-36-week group were not different from those in the
term-born children at either point in time. A second study reporting
data from the ALSPAC cohort compared lung function in children born
at ET gestation, compared with those born at FT [49]. Caesarean de-
livery was significantly more common in the ET group. In both studies,
it was noted that non-attenders for spirometry follow-up were more
likely to be of a lower social class and to have mothers who smoked. At
8-9 years, whereas standardized spirometry measures were within the
normal range, they were lower in the ET group, compared with the FT
group. Measures between the two groups were similar at age 14-17
years.

Thungqvist et al. looked at the impact on lung function over time in
moderate to LP birth (32-36 weeks of gestation) using data from a large
prospective Swedish cohort study, but they did not report on LP infants
alone [50]. They compared lung function in this group with that in
children born at 37-41 weeks of gestation and identified a gender dif-
ference at 8 years of age, with a lower FEV; in girls than boys after
adjustment for height, age, and maternal smoking in pregnancy. They
found no evidence of ‘catch-up’ over time and at 16 years of age a re-
duction in FEV; was seen in both boys and girls in the moderate to LP
group compared with the term control children. It is not possible to
ascertain to what extent the results are influenced by inclusion of
children born more preterm, at 32-33 weeks of gestation.

Cardiorespiratory fitness in young adults born at ET gestation has
been explored, using data from the Northern Ireland Young Hearts
Project [51]. This included 110 early, 533 FT and 148 late term (41-42
weeks of gestation) individuals from singleton pregnancies. Cardior-
espiratory fitness was classified as either normal or poor, in line with
established age and sex-specific reference standards. The results
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demonstrated a 14% reduction in relative risk of poor cardiorespiratory
fitness for each week of increasing gestation at birth. ET individuals
consistently had a 57% higher risk of poor cardiorespiratory fitness
during adolescence and young adulthood than those born at =39 weeks
of gestation (RR: 1.57; 95% CI: 1.14-2.16). Adjustments for potential
confounding factors did not significantly change these results.

All of the studies described above reported a large loss to follow-up,
and conclusions based on results from the proportion who attended for
assessment. In the ALSPAC cohort this was just under 50% at 8-9 years
and fewer than one-third at 14-17 years [48,49]; in the Swedish cohort,
only 34% of the cohort had spirometry at both time-points [50]. The
Irish study had significant drop-out between assessments in adolescence
and young adulthood, and those who attended had a healthier profile
than those who did not [51]. Given this, and the observation in the
ALSPAC cohort of lower socio-economic status and increased exposure
to maternal smoking in children who failed to attend, it may be that
these studies are underestimating the impact of early birth on later lung
function.

A prospective study used impulse oscillometry to explore lung
function in 90 children aged 3 and 7 years who were born LP without a
diagnosis of asthma or other diseases known to affect lung function.
Results were compared with a group of healthy, term-born controls.
Increased distal airways resistance was observed in the LP group, in-
dicating greater peripheral airway obstruction when compared with
healthy term-born controls [52]. This finding was not related to neo-
natal respiratory disease, but was associated with hospitalization for
chest infections and with a history of passive smoking.

5.2. RSV bronchiolitis

Several studies in LP infants have shown increased rates of RSV
bronchiolitis hospitalization during the first year of life [35]. However,
most studies have included babies of lower GA in addition to a subset of
the LP population. However, compared with term-born infants, those
born LP appear to have higher rates of complications, such as longer
hospital stays and increased risk of intensive care admissions [53].
Helfrich et al. studied infants aged < 2 years in a large retrospective
cohort study of which 25,890 (4.3%) were healthy LP (33-36 weeks)
infants [54]. Of 7597 children admitted with RSV infection, 8.5% were
LP and these infants were more likely to be admitted to hospital and to
require respiratory support during the course of their illness than term-
born infants. They concluded that LP birth is an independent risk factor
for severe RSV infection. A recent Spanish study focused on infants born
at 34-36 weeks of gestation, showing significantly higher rates of ad-
mission for RSV infection in this group when compared with the term
infants (15.2% compared with 10.3%; P < 0.001) [55]. RSV immune-
prophylaxis has been proven to reduce RSV-related hospitalization by
55% [56] and is routinely administered to high risk infants, but it has
yet to be determined whether its use in LP infants would be cost-ef-
fective. Further research is needed to identify those within this sub-
group who are at higher risk of significant morbidity from RSV and who
may benefit from targeted prophylaxis.

5.3. Wheeze and asthma

It is a widely reported association that very preterm neonates with
chronic lung disease have a higher incidence of asthma later in life.
Children born preterm have been noted to secrete more cytokines,
chemokines, growth factors and immunomodulatory mediators in na-
sopharyngeal aspirates done at 1 year when compared with children
born at term, suggesting that they were more responsive to pro-in-
flammatory stimuli, as seen in asthma [57].

Although a study published in 2010 by Abe showed no association
between LP birth and asthma [58], several studies have since indicated
otherwise, finding increased risk of wheezing illness and asthma in the
LP population. Boyle et al. demonstrated increased parent-reported
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Fig. 1. Asthma and wheeze at 5 years of age reported by parents of children
recruited to the UK Millennium Cohort Study [9]. (A) Reported wheeze and
asthma at 5 years of age. (B) Reported use of asthma medication at 5 years of
age. Reference group born at 39-41 weeks. Adjusted for: child's age at inter-
view, sex and ethnicity, maternal age at birth, marital status, education, oc-
cupation, firstborn, breastfeeding, smoking, and alcohol consumption. CI,
confidence interval.

wheezing and use of asthma medication at three and five years of age in
LP and ET children participating in the UK Millennium Cohort Study,
although the highest risk was seen in very preterm infants (Fig. 1).

Voge et al. in 2017, reported higher rates of asthma in LP infants
when compared with the term population, but concluded that late
prematurity was not an independent risk factor for the development of
asthma [59]. A Canadian population-based study of all live-born chil-
dren between 34 and 36 weeks gestation compared with FT children
showed that the LP population had a significantly higher adjusted odds
(aOR 1.33; 95% CI: 1.18-1.47) of asthma at school age compared with
the population born at FT [60].

The need for asthma medication and hospitalization in children up
to the age of 7 years was evaluated using data from the Finnish national
registry [61]. LP children had an increased hospitalization rate for
asthma when compared with term children (7.3% vs 4.8%). This study
assessed a population of 1,183,012 children born over a 17-year period,
and added that male sex, maternal smoking, maternal diabetes and
ventilator therapy predicted the use of asthma medication use in the LP
population. It also showed that hospitalization rates in this population
for atopic dermatitis increased with increasing gestation age (term
(5.2%) vs LP (4.7%)). A population-based study of Chinese children in
Hong Kong also reported that LP children had a higher risk of hospi-
talization for asthma and other disorders than children born at FT but
did not support an increased risk of hospitalisation for asthma for
children born following ET birth [62]. A survey of children under the
age of 5 years showed that ET children reported higher rates of
wheezing under the age of 5 years when compared with FT children
(48% vs 39%), and this was despite being stratified by mode of delivery
and family history of atopy [63]. This survey also showed that ET



T. Muganthan, E.M. Boyle

children had twice the odds of inhaler medication use (OR: 2.0; 95% CI:
1.4-2.9). A Swedish registry study confirmed an increased risk of
asthma in both LP and ET individuals aged between 6 and 19 years by
examining corticosteroid use, but noted that the effect lessened with
increasing age. The increased risk in ET individuals was 10%, but this
small increase accounted for nearly 2% of the total number of cases,
because of the large numbers born at this gestation [64].

5.4. Other respiratory disorders

Tickell et al. looked specifically at electively induced ET delivery
and noted an increased risk of hospitalization before the age of 5 years
for lower respiratory disorders [42]. This persisted even after exclusion
of infants with perinatal complications [42]. Walfisch et al. conducted a
population-based prospective cohort analysis of all singleton deliveries
in a single tertiary centre over a 12-year period [65]. They showed that
there was a higher rate of hospitalisation for respiratory conditions in
the first 18 years of life for ET children when compared with those born
at FT and late term. A study in the same cohort also demonstrated a risk
of obstructive sleep apnoea with increasing GA, with those born even at
37-38 weeks of gestation having an increased risk of obstructive sleep
apnoea (aHR: 1.3; 95% CI: 1.2-1.5) when compared with late and post-
term births [66].

6. Behavioural and psychiatric diagnoses

Several studies have shown that those born prematurely, particu-
larly those born extremely and very premature, have increased risk of
behavioural problems, inattention, hyperactivity and internalizing be-
haviour. Behavioural problems have also been reported in the LP and
ET groups. Lindstrom et al. noted that children who were born LP had a
30% risk of developing neuropsychiatric and behavioural disorders
when compared with those born FT [67]. The same study also noted
that ET children were more likely (OR:1.1) to be prescribed medication
for attention deficit/hyperactivity disorder medication. Conversely,
Stene-Larsen et al. demonstrated an increased risk of LP and ET girls
having emotional problems at 36 months, but did not find an increased
risk of behavioural problems in this cohort [68]. Polic et al. did a
comparison of children who were born LP and those who were born FT.
This study added that the LP children who were admitted to a neonatal
intensive care unit (NICU) after birth had more emotional and beha-
vioural problems, and lower quality of life, when compared with LP
children who were not admitted to NICU. This comparison also held
when they were compared with children who were born at term who
were admitted to NICU [69].

7. Growth and weight gain

Emerging evidence suggests that LP and ET infants may be more
susceptible to developing childhood obesity when compared with term-
born infants. A population-based study in the UK showed that children
born LP had the highest proportion of obesity at 3 and 5 years [9]. An
American study showed that extremely rapid weight gain seen between
4 and 24 months led to a high risk of being overweight/obese in chil-
dren born LP (OR: 3.6, 95% CI: 1.8-7.5) or ET (OR: 3.3; 95% CI:
1.9-5.5) [70].

A further study by Levy demonstrated that children born ET were
more overweight and obese (0-18 years of age, OR: 1.26; 95% CI:
1.02-1.56) and had a higher risk of type 1 diabetes (5-18 years of age,
OR: 1.5; 95% CI: 1.08-2.09) when compared with those born FT [71].
These findings have significant implications for health surveillance in
childhood, due to the increasing incidence of childhood obesity glob-
ally, and bring forth the question of whether the growth of these pa-
tients needs to be monitored more closely from an earlier age [72].
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8. Implications for health care provision

Although the majority of LP and ET infants are well following birth,
for those who require specialist input either in a neonatal unit, or in the
normal postnatal ward setting, respiratory and nutritional support are
not infrequently needed, and treatments for common early morbidities
are common [21]. The large number of these infants means that there is
a need for provision of a substantial amount of specialist services, in-
curring significantly higher costs [73,74].

Mounting evidence from multiple geographical settings suggests
that, although effects associated with birth close to FT are small and
may be attenuated with increasing age, these effects nevertheless re-
main measurable throughout childhood, adolescence and early adult-
hood. Potential ongoing adverse effects into later adulthood and old age
have not yet been explored, but it is plausible that problems may per-
sist. In view of the large number of infants born at this gestation, this
presents a considerable burden to ongoing primary and secondary
health care, education and public health services. For individuals,
health impairment, in particularly of a respiratory nature, may impact
on realization of school and occupational potential.

Currently, infants born LP and ET who have not had major neonatal
morbidities are not offered routine detailed follow-up, and even for
those who have required mechanical ventilation, ongoing monitoring is
minimal. This may lead to late diagnosis and intervention. Many adult
respiratory physicians do not consider the adverse effects of pre-
maturity, even those associated with birth at more preterm GAs, which
has implications for transfer of care to adult services [75]. It has been
suggested that closer routine surveillance during childhood may be
warranted in these groups, but the financial implication of this would
be large; within current health care provision models, health care
personnel would be insufficient. However, within this large population
it is unlikely that whole population surveillance would be cost-effective
or even necessary. Few studies have so far attempted to investigate in
more detail individual factors that may place subgroups at higher risk
of later morbidity. Such factors might include genetic factors, maternal
morbidity during pregnancy, reason for early delivery, variation in
early care or nutrition, and socio-economic or environmental factors
[21,30,76-79]. Now that ongoing morbidities have been defined, fur-
ther work is needed to elucidate whether there are modifiable factors
with respect to pre-pregnancy, antenatal, neonatal, or childhood care
that might improve outcomes. Interventional trials focused on obstetric,
neonatal or paediatric care in these groups are very sparse and are
warranted. With clarification of the factors contributing to adverse
health outcomes would come the ability to target care and interventions
to those at highest risk, but currently available evidence does not
yet allow this.

9. Conclusions

Increasing numbers of reports from multiple developed countries
consistently indicate an ongoing adverse effect of LP and ET birth on
childhood health, which may persist into adulthood [35]. The impact of
birth at these gestations in less developed areas, where it constitutes an
even higher proportion of the newborn population, is likely to be even
greater [80]. The area of greatest impact seems to be respiratory
morbidity, which is known to be common and persists at least up to the
age of 18 years [35]. However, in some areas, results of research are
conflicting or sparse. The time is ripe for long-term follow-up studies,
prospective studies, and interventional trials of therapies in these un-
derstudied populations. Only when there is a greater understanding of
the influences at play in LP and ET birth will clinicians be able to direct
care to those at greatest risk and to optimise ongoing health outcomes
for this large and important population.



T. Muganthan, E.M. Boyle

Conflicts of interest
None declared.

Funding sources
None.

References

[1

—

Stoll BJ, Hansen NI, Bell EF, et al. Neonatal outcomes of extremely preterm infants

from the NICHD Neonatal Research Network. Pediatrics 2010;126:443-56.

[2] Vohr BR. Neurodevelopmental outcomes of extremely preterm infants. Clin
Perinatol 2014;41:241-55.

[3] Wood NS, Marlow N, Costeloe K, Gibson AT, Wilkinson AR. Neurologic and de-
velopmental disability after extremely preterm birth. EPICure Study Group. N Engl J
Med 2000;343:378-84.

[4] Harijan P, Boyle EM. Health outcomes in infancy and childhood of moderate and
late preterm infants. Semin Fetal Neonatal Med 2012;17:159-62.

[5] Kramer MS, Demissie K, Yang H, Platt RW, Sauve R, Liston R. The contribution of
mild and moderate preterm birth to infant mortality. Fetal and infant health study
group of the Canadian perinatal surveillance system. JAMA 2000;284:843-9.

[6] Kugelman A, Colin AA. Late preterm infants: near term but still in a critical de-
velopmental time period. Pediatrics 2013;132:741-51.

[7] Tomashek KM, Shapiro-Mendoza CK, Davidoff MJ, Petrini JR. Differences in mor-
tality between late-preterm and term singleton infants in the United States,
1995-2002. J Pediatr 2007;151:450-6. 6 el.

[8] Wang ML, Dorer DJ, Fleming MP, Catlin EA. Clinical outcomes of near-term infants.
Pediatrics 2004;114:372-6.

[9] Boyle EM, Poulsen G, Field DJ, et al. Effects of gestational age at birth on health
outcomes at 3 and 5 years of age: population based cohort study. BMJ 2012;344.
e896.

[10] Chan E, Leong P, Malouf R, Quigley MA. Long-term cognitive and school outcomes
of late-preterm and early-term births: a systematic review. Child Care Health Dev
2016;42:297-312.

[11] Engle WA. Morbidity and mortality in late preterm and early term newborns: a
continuum. Clin Perinatol 2011;38:493-516.

[12] Raju TN. Moderately preterm, late preterm and early term infants: research needs.
Clin Perinatol 2013;40:791-7.

[13] Martin JA, Hamilton BE, Osterman MJK, Driscoll AK, Drake P. National vital sta-
tistics reports. Births: final data for 2016. 2018.

[14] Crump C, Sundquist K, Sundquist J, Winkleby MA. Gestational age at birth and
mortality in young adulthood. JAMA 2011;306:1233-40.

[15] Crump C, Sundquist K, Winkleby MA, Sundquist J. Early-term birth (37-38 weeks)
and mortality in young adulthood. Epidemiology 2013;24:270-6.

[16] Srinivasjois R, Nembhard W, Wong K, Bourke J, Pereira G, Leonard H. Risk of
mortality into adulthood according to gestational age at birth. J Pediatr
2017;190:185-191 el.

[17] Iacobelli S, Combier E, Roussot A, Cottenet J, Gouyon JB, Quantin C. Gestational
age and 1-year hospital admission or mortality: a nation-wide population-based
study. BMC Pediatr 2017;17:28.

[18] Reddy UM, Bettegowda VR, Dias T, Yamada-Kushnir T, Ko CW, Willinger M. Term
pregnancy: a period of heterogeneous risk for infant mortality. Obstet Gynecol
2011;117:1279-87.

[19] King JP, Gazmararian JA, Shapiro-Mendoza CK. Disparities in mortality rates
among US infants born late preterm or early term, 2003-2005. Matern Child Health
J 2014;18:233-41.

[20] American College of Obstetricians and Gynecologists. ACOG committee opinion no.
561: nonmedically indicated early-term deliveries. Obstet Gynecol
2013;121:911-5.

[21] Boyle EM, Johnson S, Manktelow B, et al. Neonatal outcomes and delivery of care
for infants born late preterm or moderately preterm: a prospective population-based
study. Archs Dis Childh Fetal Neonatal Ed 2015;100:F479-85.

[22] Brown HK, Speechley KN, Macnab J, Natale R, Campbell MK. Neonatal morbidity
associated with late preterm and early term birth: the roles of gestational age and
biological determinants of preterm birth. Int J Epidemiol 2014;43:802-14.

[23] Celik IH, Demirel G, Canpolat FE, Dilmen U. A common problem for neonatal in-
tensive care units: late preterm infants, a prospective study with term controls in a
large perinatal center. J Matern Fetal Neonatal Med 2013;26:459-62.

[24] Ghartey K, Coletta J, Lizarraga L, Murphy E, Ananth CV, Gyamfi-Bannerman C.
Neonatal respiratory morbidity in the early term delivery. Am J Obstet Gynecol
2012;207:292. el-4.

[25] Kalyoncu O, Aygun C, Cetinoglu E, Kucukoduk S. Neonatal morbidity and mortality
of late-preterm babies. J Matern Fetal Neonatal Med 2010;23:607-12.

[26] Kerstjens JM, Bocca-Tjeertes IF, de Winter AF, Reijneveld SA, Bos AF. Neonatal
morbidities and developmental delay in moderately preterm-born children.
Pediatrics 2012;130:€265-72.

[27] Mclntire DD, Leveno KJ. Neonatal mortality and morbidity rates in late preterm
births compared with births at term. Obstet Gynecol 2008;111:35-41.

[28] Parikh LI, Reddy UM, Mannisto T, et al. Neonatal outcomes in early term birth. Am
J Obstet Gynecol 2014;211:265. el-ell.

[29] Prefumo F, Ferrazzi E, Di Tommaso M, et al. Neonatal morbidity after cesarean

section before labor at 34(+0) to 38(+6) weeks: a cohort study. J Matern Fetal

52

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

[38]
[39]
[40]

[41]

[42]

[43]

[44]
[45]
[46]
[47]
[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]
[59]

[60]

[61]

[62]

[63]

Seminars in Fetal and Neonatal Medicine 24 (2019) 48-53

Neonatal Med 2016;29:1334-8.

Shapiro-Mendoza CK, Tomashek KM, Kotelchuck M, et al. Effect of late-preterm
birth and maternal medical conditions on newborn morbidity risk. Pediatrics
2008;121. e223-e232.

Garg M, Devaskar SU. Glucose metabolism in the late preterm infant. Clin Perinatol
2006;33:853-70. abstract ix—x.

Laptook A, Jackson GL. Cold stress and hypoglycemia in the late preterm (“near-
term”) infant: impact on nursery of admission. Semin Perinatol 2006;30:24-7.
Leone A, Ersfeld P, Adams M, Schiffer PM, Bucher HU, Arlettaz R. Neonatal mor-
bidity in singleton late preterm infants compared with full-term infants. Acta
Paediatr 2012;101. e6-10.

Kuzniewicz MW, Parker SJ, Schnake-Mahl A, Escobar GJ. Hospital readmissions
and emergency department visits in moderate preterm, late preterm, and early term
infants. Clin Perinatol 2013;40:753-75.

Isayama T, Lewis-Mikhael AM, O'Reilly D, Beyene J, McDonald SD. Health services
use by late preterm and term infants from infancy to adulthood: a meta-analysis.
Pediatrics 2017;140.

Consortium on Safe L, Hibbard JU, Wilkins I, et al. Respiratory morbidity in late
preterm births. JAMA 2010;304:419-25.

Crump C, Winkleby MA, Sundquist J, Sundquist K. Risk of asthma in young adults
who were born preterm: a Swedish national cohort study. Pediatrics
2011;127:€913-20.

Hibbard JU, Wilkins I, Sun L, et al. Respiratory morbidity in late preterm births.
JAMA 2010;304:419-25.

Mahoney AD, Jain L. Respiratory disorders in moderately preterm, late preterm,
and early term infants. Clin Perinatol 2013;40:665-78.

Natile M, Ventura ML, Colombo M, et al. Short-term respiratory outcomes in late
preterm infants. Ital J Pediatr 2014;40:52.

Robinson S, Seaton SE, Matthews RJ, et al. Respiratory outcomes in late and
moderately preterm infants: results from a population-based study. J Pediatr
Neonatal Individ Med 2015;4:19-20.

Tickell KD, Lokken EM, Schaafsma TT, Goldberg J, Lannon SM. Lower respiratory
tract disorder hospitalizations among children born via elective early-term delivery.
J Matern Fetal Neonatal Med 2015;1-6.

Vrijlandt EJ, Kerstjens JM, Duiverman EJ, Bos AF, Reijneveld SA. Moderately
preterm children have more respiratory problems during their first 5 years of life
than children born full term. Am J Respir Crit Care Med 2013;187:1234-40.
Paranjothy S, Dunstan F, Watkins WJ, et al. Gestational age, birth weight, and risk
of respiratory hospital admission in childhood. Pediatrics 2013;132. e1562-e1569.
Engle WA. Infants born late preterm: definition, physiologic and metabolic im-
maturity, and outcomes. NeoReviews 2009;10. e280-2286.

Joshi S, Kotecha S. Lung growth and development. Early Hum Dev 2007;83:789-94.
Kotecha SJ, Dunstan FD, Kotecha S. Long term respiratory outcomes of late pre-
term-born infants. Semin Fetal Neonatal Med 2012;17:77-81.

Kotecha SJ, Watkins WJ, Paranjothy S, Dunstan FD, Henderson AJ, Kotecha S.
Effect of late preterm birth on longitudinal lung spirometry in school age children
and adolescents. Thorax 2012;67:54-61.

Kotecha SJ, Watkins WJ, Lowe J, Henderson AJ, Kotecha S. Effect of early-term
birth on respiratory symptoms and lung function in childhood and adolescence.
Pediatr Pulmonol 2016;51:1212-21.

Thungvist P, Gustafsson PM, Schultz ES, et al. Lung function at 8 and 16 years after
moderate-to-late preterm birth: a prospective cohort study. Pediatrics 2016;137.
Ferreira I, Gbatu PT, Boreham CA. Gestational age and cardiorespiratory fitness in
individuals born at term: a life course study. J Am Heart Assoc 2017;6.

Er I, Gunlemez A, Uyan ZS, et al. Evaluation of lung function on impulse oscillo-
metry in preschool children born late preterm. Pediatr Int 2016;58:274-8.
Figueras-Aloy J, Manzoni P, Paes B, et al. Defining the risk and associated morbidity
and mortality of severe respiratory syncytial virus infection among preterm infants
without chronic lung disease or congenital heart disease. Infect Dis Ther
2016;5:417-52.

Helfrich AM, Nylund CM, Eberly MD, Eide MB, Stagliano DR. Healthy late-preterm
infants born 33-36+6 weeks gestational age have higher risk for respiratory syn-
cytial virus hospitalization. Early Hum Dev 2015;91:541-6.

Sanchez Lun M, Fernandez-Perez C, Bernal JL, Elola FJ. Spanish population-study
shows that healthy late preterm infants had worse outcomes one year after dis-
charge than term-born infants. Acta Paediatrica 2018 Feb 2. https://doi.org/10.
1111/apa.14254. [Epub ahead of print].

IMpact-RSV Study Group. Palivizumab, a humanized respiratory syncytial virus
monoclonal antibody, reduces hospitalization from respiratory syncytial virus in-
fection in high-risk infants. Pediatrics 1998;102:531-7.

Matias V, San Feliciano L, Fernandez JE, et al. Host and environmental factors in-
fluencing respiratory secretion of pro-wheezing biomarkers in preterm children.
Pediatr Allergy Immunol 2012;23:441-7.

Abe K, Shapiro-Mendoza CK, Hall LR, Satten GA. Late preterm birth and risk of
developing asthma. J Pediatr 2010;157:74-8.

Voge GA, Katusic SK, Qin R, Juhn YJ. Risk of asthma in late preterm infants: a
propensity score approach. J Allergy Clin Immunol Pract 2015;3:905-10.
Crockett LK, Brownell MD, Heaman MI, Ruth CA, Prior HJ. Examining early
childhood health outcomes of children born late preterm in urban Manitoba.
Matern Child Health J 2017;21:2141-8.

Haataja P, Korhonen P, Ojala R, et al. Asthma and atopic dermatitis in children born
moderately and late preterm. Eur J Pediatr 2016;175:799-808.

Leung JY, Lam HS, Leung GM, Schooling CM. Gestational age, birthweight for ge-
stational age, and childhood hospitalisations for asthma and other wheezing dis-
orders. Paediatr Perinat Epidemiol 2016;30:149-59.

Edwards MO, Kotecha SJ, Lowe J, Richards L, Watkins WJ, Kotecha S. Early-term


http://refhub.elsevier.com/S1744-165X(18)30126-4/sref1
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref1
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref2
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref2
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref3
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref3
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref3
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref4
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref4
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref5
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref5
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref5
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref6
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref6
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref7
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref7
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref7
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref8
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref8
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref9
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref9
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref9
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref10
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref10
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref10
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref11
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref11
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref12
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref12
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref13
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref13
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref14
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref14
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref15
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref15
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref16
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref16
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref16
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref17
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref17
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref17
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref18
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref18
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref18
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref19
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref19
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref19
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref20
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref20
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref20
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref21
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref21
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref21
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref22
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref22
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref22
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref23
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref23
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref23
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref24
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref24
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref24
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref25
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref25
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref26
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref26
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref26
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref27
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref27
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref28
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref28
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref29
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref29
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref29
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref30
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref30
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref30
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref31
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref31
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref32
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref32
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref33
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref33
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref33
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref34
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref34
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref34
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref35
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref35
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref35
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref36
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref36
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref37
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref37
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref37
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref38
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref38
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref39
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref39
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref40
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref40
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref41
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref41
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref41
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref42
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref42
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref42
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref43
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref43
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref43
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref44
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref44
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref45
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref45
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref46
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref47
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref47
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref48
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref48
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref48
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref49
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref49
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref49
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref50
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref50
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref51
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref51
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref52
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref52
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref53
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref53
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref53
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref53
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref54
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref54
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref54
https://doi.org/10.1111/apa.14254
https://doi.org/10.1111/apa.14254
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref56
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref56
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref56
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref57
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref57
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref57
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref58
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref58
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref59
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref59
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref60
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref60
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref60
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref61
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref61
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref62
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref62
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref62
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref63

T. Muganthan, E.M. Boyle

[64]

[65]

[66]

671

[68]

[69]

[70]

[71]

birth is a risk factor for wheezing in childhood: a cross-sectional population study.
J Allergy Clin Immunol 2015;136:581-7. e2.

Vogt H, Lindstrom K, Braback L, Hjern A. Preterm birth and inhaled corticosteroid
use in 6- to 19-year-olds: a Swedish national cohort study. Pediatrics
2011;127:1052-9.

Walfisch A, Beharier O, Wainstock T, Sergienko R, Landau D, Sheiner E. Early-term
deliveries as an independent risk factor for long-term respiratory morbidity of the
offspring. Pediatr Pulmonol 2017;52:198-204.

Walfisch A, Wainstock T, Beharier O, Landau D, Sheiner E. Early term deliveries and
the risk of pediatric obstructive sleep apnoea in the offspring. Paediatr Perinat
Epidemiol 2017;31:149-56.

Lindstrom K, Lindblad F, Hjern A. Preterm birth and attention-deficit/hyperactivity
disorder in schoolchildren. Pediatrics 2011;127:858-65.

Stene-Larsen K, Lang AM, Landolt MA, Latal B, Vollrath ME. Emotional and beha-
vioral problems in late preterm and early term births: outcomes at child age 36
months. BMC Pediatr 2016;16:196.

Polic B, Bubic A, Mestrovic J, et al. Emotional and behavioral outcomes and quality
of life in school-age children born as late preterm: retrospective cohort study. Croat
Med J 2017;58:332-41.

Wang G, Johnson S, Gong Y, et al. Weight gain in infancy and overweight or obesity
in childhood across the gestational spectrum: a prospective birth cohort study. Sci
Rep 2016;6:29867.

Paz Levy D, Sheiner E, Wainstock T, Sergienko R, Landau D, Walfisch A. Evidence
that children born at early term (37-38 6/7 weeks) are at increased risk for diabetes
and obesity-related disorders. Am J Obstet Gynecol 2017;217. 588 el—ell.

53

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

Seminars in Fetal and Neonatal Medicine 24 (2019) 48-53

Tilenius H. Childhood obesity: a challenge for primary care teams. Br J Gen Pract
2018;68:90-1.

Khan KA, Petrou S, Dritsaki M, et al. Economic costs associated with moderate and
late preterm birth: a prospective population-based study. Br J Obstet Gynaecol
2015;122:1495-505.

Petrou S, Khan K. Economic costs associated with moderate and late preterm birth:
primary and secondary evidence. Semin Fetal Neonatal Med 2012;17:170-8.
Bolton CE, Bush A, Hurst JR, Kotecha S, McGarvey L. Lung consequences in adults
born prematurely. Thorax 2015;70:574-80.

Bonnevier A, Brodszki J, Bjorklund LJ, Kallen K. Underlying maternal and preg-
nancy-related conditions account for a substantial proportion of neonatal morbidity
in late preterm infants. Acta Paediatrica 2018 Mar 25. https://doi.org/10.1111/
apa.14321. [Epub ahead of print].

Potijk MR, de Winter AF, Bos AF, Kerstjens JM, Reijneveld SA. Behavioural and
emotional problems in moderately preterm children with low socioeconomic status:
a population-based study. Eur Child Adolesc Psychiatry 2015;24:787-95.

Potijk MR, Kerstjens JM, Bos AF, Reijneveld SA, de Winter AF. Developmental delay
in moderately preterm-born children with low socioeconomic status: risks multiply.
J Pediatr 2013;163:1289-95.

Shen CL, Zhang Q, Meyer Hudson J, Cole FS, Wambach JA. Genetic factors con-
tribute to risk for neonatal respiratory distress syndrome among moderately pre-
term, late preterm, and term infants. J Pediatr 2016;172:69-74 e2.

Blencowe H, Cousens S, Chou D, et al. Born too soon: the global epidemiology of 15
million preterm births. Reprod Health 2013;10(Suppl 1):S2.


http://refhub.elsevier.com/S1744-165X(18)30126-4/sref63
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref63
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref64
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref64
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref64
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref65
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref65
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref65
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref66
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref66
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref66
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref67
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref67
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref68
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref68
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref68
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref69
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref69
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref69
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref70
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref70
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref70
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref71
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref71
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref71
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref72
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref72
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref73
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref73
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref73
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref74
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref74
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref75
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref75
https://doi.org/10.1111/apa.14321
https://doi.org/10.1111/apa.14321
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref77
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref77
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref77
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref78
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref78
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref78
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref79
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref79
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref79
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref80
http://refhub.elsevier.com/S1744-165X(18)30126-4/sref80

	Early childhood health and morbidity, including respiratory function in late preterm and early term births
	Introduction
	Early mortality
	Neonatal morbidity in LP and ET infants
	Hospitalization in infancy and childhood
	Childhood respiratory morbidity
	Lung development and pulmonary function
	RSV bronchiolitis
	Wheeze and asthma
	Other respiratory disorders

	Behavioural and psychiatric diagnoses
	Growth and weight gain
	Implications for health care provision
	Conclusions
	Conflicts of interest
	Funding sources
	References




