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Congenital heart disease (CHD) is one of the most common birth
defects across the globe. Although prospects and survival rates
are improving, there is scant understanding or help available to
get children with CHD active. Many believe physical activity is risky
or outright dangerous, and as a result, children with CHD are at
risk of obesity and other chronic conditions later in life. Dr Marta
Erlandson from the University of Saskatchewan has aided the
creation of CHAMPS, an innovative program for children with CHD,
where researchers and children are learning how to manage the
disorder from each other.

Congenital Heart Disease
Congenital heart disease (CHD) is a term
used to describe a range of birth defects
that impact the normal function of the
heart. It is one of the most common
types of birth defect and is often
diagnosed through an ultrasound scan
before a baby is born. Although there is
no clear-cut reason for the development
of CHD, Down’s syndrome and other
alterations to the chromosomes (genetic
make-up) are often risk factors. The
behaviours of an expectant mother can
also increase the risk of CHD. These may
include smoking and drinking, having
poorly uncontrolled type 1 or type 2
diabetes and taking certain medications
such as statins during pregnancy.
The various types of CHD can be found
both alone and in combination with
others. Examples include having a hole
in the heart between the two chambers,
which is known as a septal defect,
and having an abnormally narrow
pulmonary valve which usually controls
the flow of blood from the heart to the
lungs, which is known as pulmonary
valve stenosis. These structural defects

can cause various symptoms in babies
and children such as a rapid heartbeat
and breathing problems especially
when feeding, severe fatigue, swelling
in the abdomen, legs or eyes, and a
blue tinge to the skin called cyanosis.
These issues are usually obvious when
a baby is still very young, but if the heart
defects are mild, the child might not
show related problems until they are
older.
Mild defects do not always create
major problems and can even improve
without intervention. However, many
children with CHD require surgery (or
even multiple surgeries) to restore more
normal structure and function to the
heart. Thanks to advances in medicine
and surgery, this is often successfully
achieved, but those living with CHD tend
to require monitoring and treatment
throughout their life due to the potential
for developing future issues. CHD
increases the risk for associated health
complications such as blood clots,
heart valve and rhythm issues and
endocarditis, which is an infection of the
heart and valve lining.
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Improving the Outlook for Congenital
Heart Disease
The detection and treatment of CHD
have greatly improved over the years,
so much so that within the next decade,
1 out of every 150 young adults is
expected to be living with the disorder.
Although these promising survival
rates provide the hope of a long life
for children living with CHD, facing
the possible complications can prove
challenging.

Children undertaking swimming as part of CHAMPS. Credit: Marta Erlandson.
Critically, many children with CHD are
significantly less active than their peers,
resulting in lower aerobic fitness and
higher risk of early-onset cardiovascular
diseases. Understanding and living with
such a serious disorder can also cause
mental health issues in children as such,
both short- and long-term anxiety.
Investigating how these issues can
be improved is Dr Marta Erlandson
at the University of Saskatchewan in
Canada. In the College of Kinesiology,
Dr Erlandson and her colleagues are
working to better understand how
the needs of children with CHD can
be met. According to Dr Erlandson,
‘comprehensive chronic disease
management (CDM) specific to the
physical activity and mental health
needs for children with CHD is currently
lacking and requires resolution to
prevent future health problems
associated with CHD and physical
inactivity.’ There is a growing body of
evidence that CHD disproportionately
increases morbidity, mortality, and
health care costs in adulthood.

Therefore, researching and recognising
how children with CHD can be aided
in the development of healthy lifestyle
behaviours earlier rather than later is
an essential step in improving their
lives. ‘We aim to understand the
physical and psychological health
of children with CHD and create a
sustainable comprehensive chronic
disease management program for these
children,’ explains Dr Erlandson.
The Children’s Healthy-Heart Activity
Monitoring Program of Saskatchewan
To carry out this CHD research, Dr
Erlandson and her team created the
Children’s Healthy-Heart Activity
Monitoring Program of Saskatchewan,
also known as CHAMPS. This program
involves an annual week-long summer
camp style CDM for children with CHD
all across Saskatchewan – the only
one of its kind in Canada. Initiated in
2014 and funded by the Jim Pattison
Children’s Hospital Foundation and
other supporters, the camp now
welcomes around thirty 7–15 year-olds
each year.

W WW.SCIENTIA.GLOBAL

CHAMPS gives these young people the
opportunity to experience a supportive
and safe summer camp that aims to
build their confidence and encourage
them to be physically active. Most of
them have a large surgical scar on
their chest about which they may felt
self-conscious and perhaps did not
realise others shared. But through the
chance to have conversations about
their experiences and activities like
swimming, the children are able to
connect with others like them and come
to see they are not alone. In the past,
children with CHD were told they should
avoid too much exercise and many
are nervous or unable to participate in
strenuous sports. However, at CHAMPS,
the health of the children is monitored
closely and they are encouraged to try
new activities and sports to push their
existing boundaries.
Every day, the CHAMPS team plans
activities that are based on a specific
chronic disease management and
prevention program for children with
CHD. In this way, the children learn
what exercises they can do, how to do
them, and what their nutrition should

Children undertaking team exercise as part of CHAMPS. Credit: Marta Erlandson.
look like. From the older children at the camp, the younger
ones see what they can be capable of with the right tools and
also that they can successfully manage their chronic condition.
Additionally, they are able to talk about any health anxiety and
emotions that result from their CHD and Dr Erlandson says that
this environment helps to alleviate some of this stress.
Dr Erlandson further emphasises how important an improved
understanding of their ability to exercise is to the later-life
health of these children. Many young people with CHD go
on to develop obesity and other disorders because of their
lack of knowledge. As such, Dr Erlandson believes dedicated,
comprehensive, and affordable chronic disease management
programs are essential for reducing preventable morbidity in
this population.
The Multiple Aspects of CHAMPS
The team more recently received additional funding from the
Saskatchewan Health Research Foundation to expand their
program. This involves extending the program to six months in
duration and extending the availability of sessions to parents as
well as children. As a result, parents can learn from clinical child
psychologists how to communicate with their children about
their condition and consequent emotions. As there is little to no
infrastructure to support chronic disease management other
than standard cardiology visits, this should be a great help for
families dealing with CHD.
During CHAMPS camps, children and their families are given
the opportunity to be involved in the team’s research. So far,
Dr Erlandson has helped to elucidate different aspects of CHD
and is continuing to study the disorders. An early study from
CHAMPS investigated CHD in relation to arterial stiffness, which
is the loss of elasticity and consequent stiffening of artery walls.

This creates a high risk of hypertension (high blood pressure)
and other serious problems like strokes and children with
CHD appear to have a higher risk of arterial stiffness than their
healthy counterparts. They studied groups of children with CHD
who had low physical activity with those that had high physical
activity. Interestingly, she found that those with low activity
had clearly increased arterial stiffness compared to those with
high activity. Consequently, she concluded that regular physical
activity is a beneficial method of minimising arterial stiffness
and enhancing the future health of children with CHD.
Another study by the CHAMPS research group examined the
health anxiety that children with CHD experience in comparison
with children and adolescents that were developing more
typically. As predicted, they demonstrated that young people
with CHD have significantly higher anxiety surrounding their
health. Dr Erlandson says this shows that they have a clinical
level of risk for anxiety and therefore, require thorough
interventions to help them deal with their condition properly.
Striving for better CHD management
The American Heart Association recommends that children
living with CHD should have the same level of physical activity
as their healthy peers, as it is both safe and beneficial. However,
these children clearly have specific needs that are not currently
met by existing programs. Dr Erlandson’s team discovered this
through their parents, who also cite financial constraints as an
issue.
As a result, Dr Erlandson and the CHAMPS research team are
striving to, ‘create a sustainable comprehensive chronic disease
management program for children with CHD’ that will improve
the current and future lives of the many children living with
CHD both in Canada and throughout the world.
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