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The outcome for children born with congen-
ital heart disease (CHD) has been transformed
over the last 50 years. Largely as a consequence
of advances in surgical and transcatheter inter-
vention, the majority of children with even the
most severe forms of CHD are likely to reach
adult life.! Indeed, there are now consider-
ably more adults with CHD than children.’
As we witness this rise in the number of adults
with CHD we need to turn our attention to
improving not just longevity but also quality of
life.

In the past, most children with CHD were
discouraged from taking part in regular
exercise. There were many reasons for this.
Perhaps the most common was a belief in the
family, often mirrored by the supervising clini-
cian, that strenuous exercise was potentially
dangerous and could lead to clinical deterio-
ration or even a fatality. Another important
reason was the poor understanding of exercise
physiology in the cardiology community and
the failure to recognise the importance of exer-
cise in maintaining good general and cardio-
vascular health.

Many studies have now demonstrated that a
short-term exercise prescription can improve
general, cardiovascular and mental health in
older children and adults with CHD.*” These
benefits extend beyond a simple improvement
in exercise capacity and include improved feel-
ings of physical self-perception and satisfaction
with life.® Moreover, the risk of clinical dete-
rioration or sudden death during an exercise
programme is extremely small.® In 2013, the
American Heart Association recommended
that all older children and young adults with
CHD receive counselling to encourage daily
participation in physical activity as a core
component of every patient encounter.” Recent
consensus guidelines have supported this and
encourage a personalised exercise prescrip-
tion to be given to all teenagers and young
adults with CHD.'" " Until now, however, very

few data have been available to guide exercise
prescription in younger children with CHD.

In the paper by Callaghan, the authors
conducted a randomised clinical trial of exer-
cise training in a cohort of 163 young children
(5-10years old) with CHD." This is the first
large study to look at exercise prescription
in the primary school age child with CHD
and is the largest randomised controlled trial
of an exercise intervention in children of
any age. Using procedures that can easily be
performed in the outpatient clinic, the authors
build on their previous exercise intervention
study in adolescents with CHD."” They used
a waist-worn accelerometer to monitor base-
line activity, an exercise ECG stress test to
assess exercise capacity and a questionnaire to
assess daily activities. The intervention group
attended an educational day in which they
participated in a psychologistled motivational
group discussion. They were also given dietary
advice and were provided with an exercise
information pack and a personalised exercise
advice plan. A copy of the exercise plan was
sent to the participants’ school and families
were encouraged to communicate with the
research fellow during the 4-month interven-
tion period. A repeat baseline assessment was
then carried out. The control group received
the ‘usual’ level of paediatric cardiology care.
The study group was found to be within +2SD
of the mean for UK growth reference data. The
authors do not comment on the prevalence of
obesity but others have found obesity to occur
in as many as 27% of CHD children—similar to
that in the normal population.l3 The treatment
group was found to have significantly increased
their exercise duration and power output on
the exercise stress test. This was by a relatively
small amount with an estimated effect size of
only around 0.7min and 6 W. However, the
principle was established that this level of exer-
cise intervention in young children can have an
effect after 4 months which is both measurable
and if continued may be of clinical significance.
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Interestingly, the step count showed a trend to increase in
the treatment group which was not statistically significant.
However, this does highlight the limitations of accelerom-
etry which would not register a change in children whose
main activity, for example, was cycling or swimming.

This study is limited in that it uses outcome measures
(exercise time completed on a exercise bicycle and accel-
erometer derived activity counts using an accelerometer)
which are simple but incomplete. Thus, for example, full
cardiopulmonary exercise testing might have been more
informative. The authors have taken a pragmatic approach
which does have merits in terms of compliance—partic-
ularly in the younger child. Moreover, the relative lack
of increase in accelerometry counts may reflect the local
expertise. These were children who were being managed
in a unit with a commitment to encouraging exercise.
Sadly, this is not a commitment seen in all congenital heart
centres. Although, there was no index of well-being assessed
in the children, motivational interviewing during the study
had a positive effect on parental attitudes to exercise as
assessed by the readiness rating rulers before and after the
education day. Opportunities for parental interaction with
the research team were judged as an important aspect of
the intervention by the authors.

A further limitation of the study was the exclusion of chil-
dren with syndromes in the study. While including children
with learning difficulties might make the exercise interven-
tion more complex, reduced strength and aerobic capacity
in patients with learning difficulties (eg, Down syndrome)
can limit their ability to perform tasks of daily living.'*

Thus, improved physical fitness may have important
benefits to CHD patients with learning difficulties.

This is an important study as it demonstrates that the
benefits of exercise prescription seen in teenagers and
adults with CHD do seem to translate to the younger
child. There are, however, some important caveats. The
improvements are small and crucially, we do not know
if this benefit continues outside of the immediate study
period. This is perhaps the biggest flaw in most of the
shortterm exercise prescription studies in CHD. What is
needed is a much larger, multicentre, long-term study to
see if these benefits can be maintained and if they trans-
late into long-term physical, cardiovascular and well-being
benefit for the child. There are some clues that this may
be the case. Thus, in an editorial comment on one of the
largest, long-term outcome studies of the Fontan proce-
dure, d’'Udekem noted that the best predictor of outcome
was the amount of physical activity participated in by the
patient.”” In addition to the need for a long-term outcome
studies of exercise prescription in CHD, we need to address
the issue of clinician education. Most clinician have a poor
understanding of exercise physiology in general and the
cardiovascular benefits of exercise in patients with chronic
conditions including CHD. This should be addressed both
in the medical school curriculum and during postgraduate
training. This will require a culture change from diagnosis
and treatment of illness to improvement of health. This is
long overdue.
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