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Introduction
1

Premature birth has become a global priority in reducing the toll of mortality in children under 5. Prematurity is
defined as a birth less than 37 completed weeks of gestation; very preterm infants are those born less than 32
2
weeks. The rate of preterm births is about 12% in the US and 8% in Canada. Prevention of prematurity has
3
proven to be difficult, and decreases in mortality require interventions that improve the survival of these infants.
In wealthier countries, the increase in survival among even the smallest and most immature infants has been
4,5
remarkable, such that almost three-quarters of infants born between 22 and 26 weeks survive to discharge.
Subject
Nonetheless, it must be recognized that these infants are born with organs not yet mature enough for extrauterine life. The infant is maturing in a context that is quite different from the uterus, and may also require
intensive therapies of a variety of types to assure survival. Thus, preterm infants are at risk for a variety of
6
health problems, and these problems may place stresses on health, educational, and family resources.
Problems
The potential for preventing preterm delivery appears limited in the near term. Meanwhile, the survival of
growing numbers of very premature infants has raised two questions:
1. What is the impact of the increased survival of such infants on child health?
2. Is there potential for decreasing this morbidity with current technology?
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Recent Research Results
Multiple reviews (summarized in reference 6) have documented the 2- to 4-fold risk of many interrelated
outcomes of premature and/or low birthweight infants over time. The risk of morbidity is highest among the most
7
premature infants, but even infants close to term may experience some health problems.
Major complications in the neonatal period include chronic lung disease, following respiratory distress, and
sepsis. A minority of infants also experience necrotizing enterocolitis, intracranial hemorrhage and cerebral
white matter disorder. It has proven difficult to attain third trimester weight gain in the neonatal intensive care
th
units (NICU) so that very preterm infants weigh less than tenth percentile (normal being 50 percentile) of a
term infant discharge from hospital, generally close to when the infant should have been born.
In early childhood, documented morbidity reflects some of these neonatal complications. Rates of cerebral
palsy range from 6-28%, but children may also experience less severe motor problems with poorer fine motor
and coordination. In addition, of those born before 26 weeks, 10% may be blind, 6% deaf, and 13-20% may
have IQs <70.
Other health problems affect the respiratory system, with 7% diagnosed with asthma and poorer growth,
although the latter is not seen in all studies.
When these children enter school, new developmental challenges reveal other difficulties. Rates of learning
disabilities, singly and multiple are higher, with math reasoning being most affected. School success is further
compromised in the presence of attention deficit disorder, which is also higher in preterm infants.
The data are beginning to be obtained on preterm infants born in the era of modern intensive care. The severe
neurodevelopmental problems persist (e.g., cerebral palsy and blindness). The risk for emotional disorders like
depression is unclear. Preterm adolescents seem to be at lower risk for risky behaviours. Although they have
poorer lung function, symptomatic asthma does not seem to be a problem. There are some indications that they
do experience some evidence of advanced aging with hypertension, metabolic syndrome and earlier hip
disease. Despite this list of difficulties, preterm adolescents and adults, while acknowledging their increased
health issues, actually rate their health-related quality of life higher than those born at term.
Influences on Morbidity
In interpreting the data on the health problems in preterm infants, it is important to note that prematurity confers
an increased risk not certainty, and many of these health problems are also common in children born at term.
Thus, one of the approaches to reducing the risk of morbidity is to identify situations that may increase risk
beyond that of being born premature.
Quality of Perinatal and Neonatal Care. It is now very clear that controlling for gestational age and birth weight,
8-10
outcomes differ among different neonatal intensive care units. Moreover, improvements in neonatal intensive
4,11
care are associated with decreases in morbidity.
Quality of the Post-Discharge Environment. An important determinant of health in all children is the home and
12
neighborhood environment. The environment includes the resources that the parents have, financial,
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educational and emotional, to provide care for a vulnerable infant. It also includes the medical care and other
supportive services like early intervention, as well as the school system into which the child will go.
Environmental exposures, like lead or pollution, will exacerbate the underlying difficulties that preterm infants
experience.
Conclusion
Even with optimal prenatal services, rates in preterm delivery have remained stable or decreased only slightly.
Declines in infant mortality reflect the increasing technological sophistication of neonatal intensive care to
support these fragile infants. Indeed, the efficacy of neonatal intensive care has permitted reproductive
strategies that may result in an indicated preterm delivery to protect the health of the mother and/or infant, and
increase the risk of preterm delivery (as may be the case when two or three embryos are implanted in a
woman’s womb as part of assisted reproductive technology). Thus, it is likely that we will continue to encounter
very premature survivors in the foreseeable future. Improving outcomes for these infants should therefore be
the focus, where possible.
Implications for Policy and Services
The major public health implication of the higher rates of preterm births is their contribution to infant mortality.
Infants born in the extreme stages of prematurity, with the highest morbidity rates, represent a tiny proportion —
less than 1% — of births. Therefore, while this high risk of morbidity does not significantly contribute to overall
rates of child morbidity, overall rates of cerebral palsy may be more significantly increased.
Clearly, the best way to decrease the incidence of developmental and physical morbidity attributable to
prematurity is to reduce the number of such births. However, our current understanding of the factors leading to
preterm delivery are apparently of little guidance in developing efficacious interventions. Thus, improvements in
childhood outcomes among premature infants will have to be based on the technology that is currently available.
First, such infants should be delivered, whenever possible, in a hospital equipped to deal with both the mother
13
and infant. A substantial body of literature supports the benefits of such a strategy. In addition, the specialists
providing this care must engage in quality improvement activities, comparing institutions and seeking to reduce
complication rates to the lowest possible level. Thus, perinatal and neonatal services must be organized in such
a way as to identify risk early and provide the care needed through referral and transfer.
Second, continued attention is needed in supporting normal physical and psychological development in the
intensive care unit. Great strides have been made in reducing the barrage of sound and light on infants’ senses
14
that characterized early NICU care using novel technologies.
Finally, after discharge, there should be a robust network of early intervention services to sustain infant and
child development, and provide guidance to parents. Substantial evidence has accumulated that such
15,16
interventions do improve outcomes.
However, financial and other restrictions create disparities in access to
17
such services.
Finally, we must continue to define the health issues of surviving preterm infants, and understand how they
18
affect these children across the life-span. The interplay of environment and physical vulnerabilities is not well
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understood, and preventing further problems will require this information to inform more effective interventions.
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