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Abstract

Background The incidence and prevalence of childhood chronic disease is increasing worldwide. Obesity, poor diet and lifestyle
may be more prevalent in children with a chronic disease than in their healthier contemporaries. The Growing Up in Ireland
(GUI) study is a nationally representative cohort study of children living in the Republic of Ireland. The study has collected
information from 8568 9-year-old Irish children on their experiences within their families, childcare settings, schools and
communities, and how these impact on all aspects of children's development.

Aims This study aims to establish the prevalence of parentally reported chronic disease in children in Ireland and to describe their
diet and lifestyle.

Methods This study analyzed data from the Growing Up in Ireland longitudinal child cohort study and compared the diet,
lifestyle and prevalence of obesity in children with and without a parentally reported chronic disease.

Results Overall, 954 parents in the sample (11.1%) reported that their child had a chronic illness and 43.4% of these children are
hampered by it in their daily activities. Respiratory disorders were the commonest type of chronic disease (46%) reported.
Children with a chronic illness were more likely to be overweight or obese (32.9% compared to 25.0% of those without a chronic
illness, p <0.001). Children with chronic illness were also found to have a poorer diet, take less exercise and experienced
significantly more social isolation than their peers (all p < 0.05).

Conclusions Public health measures to address diet and lifestyle choices need to be cognisant of the needs of children with
chronic diseases and tailor activities offered to be inclusive of all children. Medical professionals having contact with children
with chronic conditions need to remember to reinforce the importance of diet and lifestyle whenever possible and to explore with
families solutions to barriers to making healthy diet and lifestyle choices.

Keywords Activity - Chronic disease - Friends - Sedentary - Growing up in Ireland - Obesity - Paediatric - Prevalence -
Quality of life

The incidence and prevalence of chronic disease are rising
worldwide [1,2]. Among children, the prevalence of chron-
ic disease has quadrupled in the past four decades and it
has been suggested that 12—16% of the paediatric popula-
tion internationally have a chronic disease [3—6]. Many
children who previously would have either died early in
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life or were institutionalised are now living well into adult-
hood and functioning in the community [7]. Also, rates of
chronic diseases that present in childhood such as asthma,
type 1 diabetes mellitus and inflammatory bowel disease
are increasing [8, 9]. The impact of paediatric chronic dis-
eases on child health-related cost is significant with respect
to health care utilisation, school and work absenteeism and
family functioning [5, 10, 11].

Childhood obesity has also grown rapidly in recent
years, thereby increasing the burden of both immediate
and long-term health effects [12, 13]. In Ireland, childhood
obesity is a well-recognised public health challenge with
one in four children on the island being obese or over-
weight [14]. A recent study revealed that the estimated
total lifetime costs of childhood overweight and obesity
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on the island is at 7.2 billion euros from direct health care
costs and indirect costs due to absenteeism and premature
mortality [15].

This study aims to establish the prevalence of parentally
reported chronic disease in Irish children and to describe
their diet and lifestyle. The underlying hypothesis is that
children with chronic disease are more likely to be over-
weight or obese, to have poorer diet and lifestyles and to be
more at risk of social isolation than their peers without a
chronic disease.

Methods

The data analysed are from the first wave of the Growing Up
in Ireland (GUI) survey conducted in 2007 and early 2008.
The sample consisted of 8568 nine-year-old children par-
ticipating in the Growing Up in Ireland Study, a nationally
representative cohort study of children living in the
Republic of Ireland. The study has collected information
on children’s experiences within their families, childcare
settings, schools and communities, and how these impact
on all aspects of children’s development. These areas of
development include children’s social, emotional, physical
and cognitive functioning.

The study provides a comprehensive understanding of Irish
children’s development in the current social, economic and
cultural environment.

The cross-sectional sample of children was selected
through a two-stage sampling method within the national
school system. Eligible children were those who were born
between 1 November 1997 and 31 October 1998. In the first
stage, 1105 primary schools from the national total of 3177
were selected using a probability proportionate to size (PPS)
sampling method. In the second stage, a random sample of
eligible children was selected within each school. At the
school level, a response rate of 82% was achieved yielding a
sample of 910 primary schools, while at the level of the house-
hold (i.e. eligible child selected within the school), a total of
57% of children and their families participated in the study
yielding a final sample of 8568 children. Information was
collected from parents, teachers, school principals and the
children themselves. The data are reweighted to take account
of sample errors using a large range of factors and a minimal
distance algorithm. The study received ethical approval from
the Research Ethics Committee of the Office for the Minister
for Children and Youth Affairs in Ireland.

Chronic illness
Each Study Child was asked “Do you have a long term illness,

disability or medical condition (like diabetes, asthma, allergy
or cerebral palsy) that has been diagnosed by a doctor?” and
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“If yes, does your long term illness, disability or medical con-
dition affect your attendance or participation at school?”

The primary caregiver was asked whether the Study Child
has “any on-going chronic physical or mental health problem,
illness or disability?”” Respondents were also asked about the
nature of the illness or disability and these open-ended re-
sponses were subsequently coded using the International
Calcification of Disease (ICD) 10 and whether the child was
“hampered in his/her daily activities by this problem, illness or
disability?”

The primary caregiver was also asked to describe the Study
Child’s health in the past year by choosing one of the follow-
ing options: “Very healthy, no problems”; “Healthy, but a few
minor problems”; “Sometimes quite ill”’; and “Almost always
unwell”.

Education and learning

The primary caregiver was asked: “Do you think the Study
Child has a Specific Learning Difficulty, Communication or
Co-ordination Disorder?” If a positive answer was given, the
following tick box question was applied: “what is the nature of
the disorder, dyslexia, ADHD, autism, Asperger’s, speech and
language difficulty, dyspraxia, slow progress (reasons unclear)
or other (specify)?”

Diet

Both the child and the primary caregiver were asked to cata-
logue the child’s diet in the past 24 h. The children were given
an abbreviated list of common foods and asked to estimate
their intake over the past 24 h; the possible answers were “no
servings, one serving or more than one serving”. The caregiv-
er was given a more extensive list of common foods and asked
to estimate the child’s intake over the past 24 h; the possible
answers were “once, more than once, not at all or don’t
know”.

The caregivers were also asked to estimate how much and
what type of milk the child drank in the past 24 h and whether
the child was on a special diet e.g. vegetarian, vegan or coeliac
etc.? Caregivers were also asked: “Does the child usually have
something to eat before school?”’

Physical exercise

Both the Study Child and the primary caregiver were asked to
estimate the number to times the child engaged in 20 min of
hard and light exercise over the past 14 days. Hard exercise
was defined as “enough to make him/her breathe heavily and
make his/her heart faster e.g. playing football, jogging, or fast
cycling”. Light exercise was defined as “not hard enough to
make him/her breathe heavily and make his/her heart beat fast
e.g. walking or slow cycling”.
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Sedentary activities

The primary caregiver was asked on a normal weekday during
term time “How many hours does the Study Child spend
watching television, videos or DVDs™, using the computer,
playing video games such as PlayStation®, X-Box™,
Nintendo® etc.?” The primary caregiver was also asked:
“Does the Study Child have the following in his/her bedroom;
television, computer or laptop, video/DVD or games console
(PlayStation etc)?”

Social activity

The child’s primary caregiver was asked to estimate how
many times a week “Does the Study Child do things with
friends outside of school hours?” and “How many close
friends does the Study Child have?”

BMI

Body mass index (BMI) was calculated by dividing indepen-
dently recorded weight in kilogrammes by height in metres
squared. This report uses the age and sex-specific cut-off mea-
surements provided by the International Obesity Task Force
(IOTF) [16]. As children could be interviewed at any stage
between their ninth and tenth year of age, the IOTF cut-offs
for children aged 9.5 years were used in the present analysis.

Results

Data was returned on 8568 children, which represents 57% of
the eligible population.

Chronic illness

Overall, 954 (11.1%) parents/caregivers in the sample report-
ed that their child had an “on-going chronic physical or mental
health problem, illness or disability”. In contrast, 1170
(13.8%) children self-reported as having a chronic illness.
The perceptions of the children and their caregivers with re-
gard to the presence of chronic illness did not always corre-
spond. One third (n=316) of children reported by their pri-
mary caregiver as having a chronic illness were unaware they
had a chronic illness. Conversely, 559 (6.6% of the study
population) children reported by their caregivers as not having
a chronic illness self-reported as having a chronic illness. The
subsequent analysis conducted as part of this study utilised the
caregiver’s reported prevalence of chronic illness (11.1%) as
opposed to the children’s self-reported prevalence of chronic
illness (13.8%). This reflects the perceived limitations of a 9-
year-old child’s understanding of chronic illness and their in-
ability to give an accurate report of their own health status.

Figure 1 outlines the characteristics of the most frequently
illness reported according to system involved using ICD10
classification. Respiratory disorders accounted for 46% of re-
ported chronic illness (438/954) and asthma accounted for
93% of all respiratory disorders. This equates to asthma alone
representing 43% of all chronic illnesses in our study
population.

With regard to daily activities, primary caregivers reported
that 414/953 (43%) of children with a chronic illness were
hampered in their daily activities; of these, 350/414 (85%)
were hampered to some extent and 64/414 (15%) were ham-
pered severely.

Children with a chronic illness were statistically less likely
to be described as very healthy compared to children without a
chronic illness (331/953 vs. 5924/7614, 34.7 vs. 77.9%,
p<0.001). Children with a chronic illness were also statisti-
cally more likely to be described by their primary caregiver as
almost always unwell compared to children without a chronic
illness (83/954 vs. 137/8568, 8.7 vs. 0.7%, p < 0.001).

Education and learning

Significantly more children in the chronic illness category had
a concurrent diagnosis of a specific learning difficulty, com-
munication or co-ordination disorder compared to children
without a chronic illness (301/953 vs. 604/7609, 31.6 vs.
7.9%, p <0.001).

Diet

All children on special diets were excluded from analysis
comparing food consumption by category and there were no
significant differences found when comparing consumption of
the following foods by children with and without a chronic
illness: fresh fruit, fruit juice, meat/chicken/fish, eggs, crisps
or savoury snacks, bread, cereals, cheese/yoghurt/fromage
frais, low fat cheese/low fat yoghurt, soft drinks/minerals/cor-
dial/squash (not diet), skimmed milk/skimmed milk products,
consumption of an evening meal.

Children with a chronic illness were statistically more like-
ly not to have consumed raw vegetables or salad (690/878 vs.
5565/7444, 78.6 vs. 74.8%, p = 0.011), potatoes, pasta or rice
(153/879 vs. 1002/7442, 17.4 vs. 13.5%. p=0.004) or have
drank tap, still or sparkling water (148/880 vs. 1057/7439,
16.8 vs. 14.2%, p=0.03) in the 24 h prior to the study than
children without a chronic illness. Children with a chronic
illness were also more likely to have consumed hot chips or
French fries (352/880 vs. 2569/7445, 40 vs. 34.5%, p = 0.005)
but less likely to have consumed biscuits, doughnuts, cake, pie
or chocolate (608/880 vs. 5511/7441, 69 vs. 74.1%, p = 0.006)
compared to children without a chronic illness.

Further analysis was conducted focusing on the population
of children with chronic illnesses. Children with chronic
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illnesses associated with severe impairment in daily activities
were statistically more likely not to have consumed meat,
chicken or fish (10/47 vs. 32/510, 21.3 vs. 6.3%, p<0.001)
and cooked vegetables (23/48 vs. 151/511, 47.9 vs. 29.5%,
p=0.048) in the 24 h prior to the study than children with
chronic illnesses who were not reported to be severely ham-
pered in their daily activities.

Finally, 7.8% (74/954) of children with a chronic illness are
on a special diet compared with only 2.2% (238/8566) of
children without a chronic illness.

Children with a chronic illness more frequently missed
breakfast than children without chronic illnesses (38/880 vs.
207/7448, 4.3 vs. 2.8%, p=0.011).

Social activity

Children with a chronic illness were statistically more likely
not to do something with a friend during the week compared
to children without a chronic illness (103/953 vs. 421/7610,
10.8 vs. 5.5%, p <0.001). Children who were severely ham-
pered in their daily activities and those who were hampered to
some extent in their daily activities were even less likely to
never do something with a friend during the week (23/36 and
37/350, 36.5 and 10.6%, respectively, p <0.001).

Children with a chronic illness were more likely not to have
any close friends compared to children with no chronic illness
(51/995 vs 116/7604, 5.4 vs. 1.5%, p <0.001). Amongst chil-
dren with a chronic illness, 19.4% (12/62) of those whose
daily activities are severely hampered, 6.3% (22/349) of those
who were hampered to some extent and 3.1% (17/92) of those
whose daily activities were unaffected were reported not to
have any close friends.

Sedentary activity

Children with a chronic illness statistically spent more time
watching television (p =0.012) and playing video games
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(p<0.001) and were more likely to have a TV (52.8 vs.
43.6%, p<0.001) and a DVD/video player (43.3 vs. 34.7%,
p<0.001) in their bedroom. There was no statistically signif-
icant difference in time spent using personal computers be-
tween children with and without chronic illnesses.

Exercise

Children with chronic illnesses were statistically more likely
not to have engaged in hard exercise in the past 14 days when
compared to children without a chronic illness (53/953 vs.
158/7612, 5.6 vs. 2.1%, p=0.001). Children with chronic
illnesses were also statistically more likely not to have en-
gaged in light exercise in the past 14 days when compared
to children without a chronic illness (23/955 vs. 92/7613, 2.4
vs. 1.2%, p=0.001).

Amongst children with chronic illnesses, those with severe-
ly hampered daily activities were more likely not to have
exercised at all compared to children with somewhat affected
daily activities and children whose daily activities were not
affected (17.5 vs. 9.2 vs. 1.8%).

BMI

Children with a chronic illness were more likely to be above a
healthy BMI compared to children without a chronic illness
(32.9 vs. 25%, p < 0.001).

Discussion

Our study highlights that children in Ireland with parental-
ly reported chronic diseases are less active and more sed-
entary, have fewer friends, see those friends less often and
have a poorer diet with a higher BMI than their contempo-
raries who do not report a chronic disease. These findings
paint a worrying if not entirely unexpected picture of the
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poor quality of life of our vulnerable child populations
with chronic disease.

Regular exercise and social interaction along with a bal-
anced diet are essential for the growth and development of all
children. This is especially true of children with chronic dis-
eases. The data in this study are concerning, as they suggest
that these children are living with the negative consequences
of having a poor diet and lifestyle along with being socially
isolated from their peers. A child’s diet and lifestyle largely
reflects the choices their parents present them with and any
targeted approach to improve these areas must acknowledge
the necessity to educate and facilitate both parents and
children.

Obesity is a significant comorbidity for children with a
chronic disease, and in many cases, we can identify increased
complications of the primary disease attributable to the comor-
bid obesity. Additionally, any condition that limits diet and
lifestyle may predispose to obesity. Depression and low self-
esteem are more prevalent in both children with chronic dis-
eases and in children with obesity, but unfortunately were not
measured in this study [17-19]. Further studies assessing
mood in these children would be very important.

Studies have shown that children who are obese at the ages
of 7 to 11 years are five times more likely to be obese as adults
compared with non-obese children [20]. Obesity in adulthood
is associated with a spectrum of chronic diseases and it ap-
pears from our results that for some children, a chronic child-
hood disease may be at risk of developing a significant second
chronic disease also [21].

Obesity and sedentary behaviour in a child with a chronic
disease may exacerbate the disease itself. Our study found that
asthma is the most common chronic disease in Irish children
and studies have shown that obese and overweight children
have poorer control of asthma control than other children,
leaving them less able to exercise and maintain a healthy
weight [22].

An approach to paediatric obesity will be difficult and will
require multifaceted interactions between organisations (e.g.
schools) and families. It is likely to be in effect for a long
period before any potential results are seen. An approach to
tackling obesity in children with a chronic disease is likely to
be even more complicated than that in the general population,
given that their chronic disease itself may confer dietary and
movement restrictions. As clinicians, we should approach ev-
ery consultation with patients and their parents as an opportu-
nity to educate and advise regarding exercise and diet.
Children with chronic disease need greater access to dieticians
and physiotherapists for dietary and exercise education.
Schools play an important role and many now have healthy
eating policies. Public health measures such as the tax on high
sugar beverages may be helpful; however, their impact has yet
to be established (due to be implemented in April 2018).
Other measures might include making healthy food

cheaper with subsidies and improving public access to
and awareness of health and social amenities. Public health
promotion websites such as www.safefood.eu contain easy
to access and valuable resources such as videos and recipes
that promote healthy eating. Medical, societal and school-
based interventions aimed at tackling paediatric obesity
will not succeed unless the therapy is family-based and
the whole family subscribes to the changes. The challenge
for doctors and society is to educate and support our pa-
tients and their families in understanding the nature of obe-
sity, its consequences and identifying all the multifaceted
potential solutions.

This study has a number of strengths: the GUI data have
been rigorously collected, are methodologically sound and are
representative of the population. Also, this study is the first
of its kind to establish the incidence of parentally reported
chronic disease in Irish children and to explore the impact
chronic disease has on quality of life. The results of this
study will be an important asset in the future planning of
health care services for children with chronic diseases in
Ireland. Children with a medical requirement for an altered
diet were excluded from the dietary analysis of this study;
thus, the results more accurately reflect the impact chronic
disease has on children’s diet.

This study also has weaknesses: the definition of chronic
disease in children is based not on medical investigations or
clinical examination but rather on parental perception.
Inconsistent and inaccurate parental reporting of chronic dis-
ease may lead to potential misrepresentation of the prevalence
of chronic disease in the study population. Had the study
group cross-referenced the reported diagnosis with the child’s
medical notes, this limitation may have been avoided.
However, the parentally reported incidence of chronic disease
of 11.1% is in keeping with other international estimates
[3—6]. This is a limitation of the GUI methodology, and there-
fore not one which we can control for in our study. Also, there
is always some uncertainty regarding a child’s past medical
history when a medical practitioner first encounters a patient
and must solely rely on the information delivered by the par-
ents and we believe our study reflects this. The number of
children in the study is too small to distinguish between effects
on diet and lifestyle of different types of chronic disease, e.g.
respiratory versus metabolic disorders. Finally, the study does
not try to establish the causality for increased weight and poor
lifestyle choices, e.g. whether chronic disease or its treatment
limits a child’s lifestyle choices.

Conclusions
Based on data from the Growing Up in Ireland Study, children

in Ireland with chronic diseases are more likely to have higher
BMLI, be less active, spend more time in sedentary activities
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and overall make poorer diet choices than children without
chronic diseases. Public health measures to address diet and
lifestyle choices need to be cognisant of the needs of children
with chronic diseases and tailor activities offered to be inclu-
sive of all children. Medical professionals having contact with
children with chronic conditions should remember to rein-
force the importance of diet and lifestyle whenever possible,
and to explore with families solutions to barriers to making
healthy diet and lifestyle choices.

The results of this study suggest particular consideration
needs to be given to children with chronic disease and their
increased risk of obesity, poorer quality of life and social iso-
lation. We suggest that theirs is an under-recognised crisis
within a larger obesity and lifestyle crises.
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