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ABSTRACT
Preterm  birth implicates an  increased risk  of neonatal morbidity  and mortality, but  also of long-term consequences

such as increased  risk of cardiovascular and  metabolic diseases. Fetal and  neonatal programming  is thought to be an

important factor  in this development; however environmental  factors later in life may  also  affect the outcome on an

individual level.  Subgroups of  children born extremely  preterm exhibit lower levels  of physical activity than children

born at term, which could be a link in the development of cardiovascular diseases. Further studies are needed to inves-

tigate if interventions to increase physical activity could improve long term outcome in this vulnerable group.

Keywords: Exercise; Extremely premature; Accelerometry; Brain injury; Cardiovascular risk

BACKGROUND
Worldwide, around 10% of the children are born preterm,
which means being born before 37 weeks of gestation. Preterm
birth implicates an increased risk of neonatal morbidity and
mortality, but also of long-term consequences such as increased
risk of cardiovascular and metabolic diseases [1]. Fetal and
neonatal programming is thought to be an important factor in
this development [2]; however environmental factors later in life
may also affect the outcome on an individual level. Low Physical
Activity (PA) in childhood is associated with metabolic risk
factors [3] and increased PA may prevent the development of
cardiovascular diseases [4]. Given the increased risk of motor
impairment, children born preterm could possibly exhibit lower
levels of Physical Activity (PA); however the knowledge, especially
about children born extremely preterm, is scarce. Most studies
include only few children and the results are conflicting.

DESCRIPTION
We recently published a paper in JCM [5] where we investigated
the correlation of extremely preterm birth to physical activity at
6.5 years of age. We included 71 children from the Extremely
Preterm Infants in Sweden Study (EXPRESS) born before 27
weeks of gestation and 87 control children born at term. To
objectively measure PA in daily life, the children were asked to

wear an accelerometer on their non-dominant wrist for 7
consecutive days. The main outcome measure was average time
per day in Moderate to Vigorous Physical Activity (MVPA).
MVPA can be described as the intensity of a brisk walk or
higher. It is the activity level that has been shown to be health
promoting and children are recommended to spend at least 60
minutes per day in MVPA. We found a difference of 20 minutes
spent in MVPA for boys born extremely preterm compared to
boys born at term. Furthermore, we found that children born
extremely preterm with a severe brain injury (Intraventricular
hemorrhage grade III-IV and/or periventricular leukomalacia)
spent in average 56 min less per day in MVPA compared with
extremely preterm born children without severe brain injury.
This group of extremely preterm born children, accounting for
around 13% of the children in the index group, spent in average
38 minutes per day in MVPA which is clearly below the
recommended 60 minutes per day. This difference was not
explained by Cerebral Paresis (CP), only two of these children
developed mild CP and, none of the tested children had severe
CP. One possible explanation for the difference in PA levels in
this group may be the high incidence of Developmental
Coordination Disorder (DCD), which has been shown to affect
37% of the children without neurodevelopmental disabilities in
this cohort [6] and is known to be correlated to lower PA levels
in boys. However, this correlation has not been analyzed in this
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study. Other possible explanations for lower PA levels could be
lower respiratory function or altered cardiovascular development
[7], even though not mirrored in our data. More and larger
studies are needed to explore physical activity levels, its
correlations and implications, in children born preterm.

FUTURE PERSPECTIVES
To answer the question if physical activity could be a link in the
development of cardiovascular diseases, more studies are
warranted. Future studies should aim to further explore both
the reasons and consequences of lower PA levels in children
born preterm. Studies should also aim to identify groups of
children that could benefit from interventions aiming to
increase PA. Specifically, future studies could aim to investigate:

• Are PA levels in childhood related to markers of metabolic
and cardiovascular risk factors such as blood pressure, blood-
glucose levels and BMI in people born preterm?

• What else can explain differences in PA in children born
preterm? What are the correlations to DCD, lung function
and cognitive function?

• Do differences in PA persist over time? Are PA levels in
childhood associated with cardiovascular and metabolic
outcomes in adulthood also in people born preterm?
Longitudinal studies would be of interest.

The most important rationale for studies on physical activity in
children born preterm is the need for interventions after the
neonatal period, which can improve the long-term health in this
growing group of survivors of preterm birth. Since PA levels,
hypothetically, could be a link to the development of
cardiovascular diseases, interventions to increase PA could have
an even more positive effect in this vulnerable group.

CONCLUSION
Subgroups of children born extremely preterm exhibit PA levels
that are significantly lower than the levels exhibited by children
born at term and children born extremely preterm but without
severe brain injury. The average time in the health promoting
physical activity level MVPA is clearly below the recommended,

which could hypothetically imply an increased risk of metabolic
and cardiovascular diseases later in life.
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