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Introduction. Familial hypercholesterolemia (FH) is a genetically determined disease characterized by elevated low-density lipoprotein levels 
since birth and predisposes a person to develop atherosclerosis-induced cardiovascular disease. Healthcare providers should monitor the 
health status and physical activity level in pediatric patients with FH, as a high-risk group for cardiovascular disease.
Purpose — to investigate the self-reported health-related quality of life (HRQoL) and physical activity energy expenditure based on the ques-
tionnaire data (PAEEq) in children with heterozygous FH compared with healthy peers to assess the health status.
Materials and methods. The HRQoL scores were assessed using the KINDLR questionnaire in 15 patients with FH and 21 healthy peers. 
The physical activity level was evaluated using the C(Y)PAQ questionnaire. The KINDLR data together with other variables such as age, weight, 
height, sex, BMI and the PAEEq scores were analyzed in SAS® OnDemand for Academics.
Results. HRQoL scores in FH children were similar to those of the control group (p>0.05). There was no association between PAEEq and the 
HRQoL scores in the FH (r=0.37, p=0.29) and the control group (r=0.43, p=0.20). The KINDLR Physical well-being score in the 5–9 years age 
group was significantly higher for FH children than for controls (p<0.01), while the total HRQoL score was not significantly different between 
FH children and controls. The group of FH children aged 5–9 with an intermediate level of PAEEq was the most physically active among the 
surveyed children. The controls aged 15–18 with low levels of PAEEq was the least active. All other age groups were characterized by a low 
intermediate level of PAEEq.
Conclusions. Children with FH have HRQoL scores that are comparable to those of healthy peers. The FH and control groups were relatively 
satisfied with their quality of life. Thus, FH children consider themselves to be healthy, and from this underestimation of their cardiovascular risk 
they may have low adherence. Most FH children were found to have the low intermediate levels of PAEEq, which may indicate a lack of exercise 
and poor quality of life later on. Children with FH may have significant health problems in adulthood if they are not treated early and appropriately. 
In a similar manner, low PAEEq levels were demonstrated by the controls, so they should be also informed about the significance of regular 
physical activity and properly motivated.
The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics 
Committee of the participating institution. The informed consent of the patients was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: children, familial hypercholesterolemia, dyslipidemia, health, health-related quality of life, physical activity.
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Introduction

Familial hypercholesterolemia (FH) is a 
genetically determined disease characterized by 
elevated low-density lipoprotein (LDL) levels 
since birth and predisposes a person to developing 
atherosclerosis-induced cardiovascular disease 
[24]. Healthcare providers should monitor 
the health status and physical activity level in 
pediatric patients with FH, as a high-risk group 
for cardiovascular disease, to implement a full 
spectrum of prompt preventive and curative 
medical interventions [20].

Health-related quality of life (HRQoL) is a 
multifactorial concept that can be used as patient-
reported data to document patients’ perspectives 
on their health and well-being [21]. HRQoL 
indices encompass physical, social and psychosocial 
aspects of a child’s health, as well as the ability 
to participate fully in age-appropriate activities 
������ ��� ������� ��������� !"��������� !"��"#$�� %�"�
�&�'�"��*� %#���"�� #�������� �&�� +;<�=� $>��� ?��
������@����������&���� %#���"���#���&���?��>�������
promote positive physical and psychosocial health 
in the long term.

The World Health Organization (WHO) 
global status report on physical activity 2022 [1] 
documented that children and young adults are 
poorly involved in their own physical health care. 
According to the report, 81% of children aged 
11–17 do not meet the levels of physical activity 
needed to maintain good health and well-being. 
�&�� "�!�"�� @������� &��&'��&�� �&�� �$!�"�#��� "�'��
played in clinical settings by pediatricians, primary 
care physicians and other health professionals 
in increasing opportunities for participation in 
physical activity among children and their families, 
especially those with disabilities and chronic 
�''������*�������E��%��&�������@�#���!���������$!#���
on their physical and mental health. Particular 
emphasis is placed on the importance of working 
with young and pre-school children to reinforce 
healthy behaviour that determines later well-being 
in adulthood.

The purpose of the study — to examine the 
self-reported HRQoL and physical activity energy 
expenditure based on the questionnaire data (PAEEq) 
in children with heterozygous FH compared with 
healthy peers to assess their health status.

Materials and methods of the research
A retrospective study was conducted of pediat-

ric patients from all regions of Ukraine who were 

seen in the Department of Cardiology at Kyiv City 
Children’s Clinical Hospital No.1.

Inclusion criteria�%�"��&����>�J�E�"�V�#����@"$���
diagnosis of FH for at least 6 months, age between 
5 and 18 years, adherence to prescribed antilipid  
therapy and an appropriate diet (CHILD-1), 
signed informed consent by a child and parent(s) 
(or legal guardian(s)).

Exclusion criteria were withdrawal of informed 
consent, age less than 5 years, interruption of an-
��'�!����&�"#!J�X��$���&*�!"��������%�#�����@"$���
disease or condition other than FH that causes  
lipid metabolism disorders (diabetes mellitus, hy-
pothyroidism, nephrotic syndrome, chronic kidney 
disease, primary cholangitis, obstructive jaundice, 
obesity, Cushing’s syndrome, pheochromocytoma 
etc.); intake of medications that cause lipid me-
tabolism disorders (amiodarone, thiazide diuretics, 
beta-blockers, glucocorticoids, estrogens, andro-
gens, immunosuppressants, anticancer agents, an-
tipsychotics, HIV-1 protease inhibitors, anticon-
vulsants, retinoids, growth hormones and others).

118 children were assessed between January 
and December 2021. 15 of these met the inclusion 
criteria and agreed to participate in the study, with 
informed consent given by both the children and 
their parent(s) (or legal guardian(s)). The follow-
����#����"�>!��E�"��������@���#���"��������^+_�
guidelines: 5 to 9 years, 10 to 14 years, and 15 to 
18 years.

Pediatric patients with FH were included in 
the FH group (hereinafter referred to as «FH chil-
dren») (n=15). The Dutch Lipid Clinic Network 
criteria were used to establish the diagnosis of 
familial hypercholesterolemia [20]. FH children 
were mostly in the age range 5–17 years (53.4% 
girls and 46.6% boys). Each age group consisted of 
5 subjects.

The control group consisted of healthy peers in 
the age range 6–17 years (hereinafter referred to as 
«Controls») (n=21, 47.7% girls and 52.3% boys). 
Each age group consisted of 7 subjects. The groups 
were representative of age and sex.

The auxological parameters (body weight, 
height, body mass index (BMI)) in the sur- 
veyed children were obtained by routine anthro-
pometry.

The KINDLR questionnaire [19] and the Child/
Youth Physical Activity Questionnaire (C(Y)PAQ) 
[4] were used to establish quality-of-life and phy- 
sical activity levels, respectively. The interview 
was conducted with parents present as it was re-
quested by all patients. The KINDLR is a compre-
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hensive tool for assessing health-related quality 
of life in children and young people aged 3 years 
and over. The KINDLR consists of 24 Likert scale 
items related to six modules: physical well-being, 
emotional well-being, self-esteem, family, friends 
and daily activities (school or kindergarten). The 
subscales of these six modules were combined to 
produce an overall score. Participants answered 
questions on a 5-point Likert scale (0 = never,  
1 = rarely, 2 = sometimes, 3 = often and 4 = always). 
All subscales were then converted into scores from 
0 to 100, where higher scores corresponded to a 
?����"� }>#'��J~�%~'�%�� ������� ���~�!���@�� ��"������
take into account the changes in the quality-of-life 
dimensions in the course of child development.

The Child Physical Activity Questionnaire 
(CPAQ) was administered to the youngest group 
(ages 5–9) and completed with partial parental 
help. The CPAQ questionnaire assesses the type, 
frequency and duration of physical activity and 
sedentary behaviour over the past 7 days. The 
Youth Physical Activity Questionnaire (YPAQ) 
was used among older children (10–14 years and 
15–18 years). This tool allows to determine the 
%"�}>���J� #��� �>"#����� �%� ��� ����"���� #����������
on both weekdays and weekends during the past 
week. As such, the YPAQ assesses the mode, fre-
quency and duration of physical activity and sed-
entary behaviour across all parameters, including 
school hours and free time over the past 7 days. Es-
timates of energy expenditure for physical activity 
were derived from the CPAQ and YPAQ question-
naires. The calculation was based on the formula 
[4] used to estimate daily PAEEq, according to ac-
cepted metabolic equivalent of task (MET) values 
[6]. PAEEq levels were assessed according to the 
�������'#���@�#����������#��%�''�E�V

��Low: <2,100 kilojoules per week (kJ/wk)
��Low intermediate: 2,100–4,199 kJ/wk
��Intermediate: 4,200–8,399 kJ/wk
��Upper intermediate: 8,400–12,599 kJ/wk
��+��&V����*�������E�
The study was conducted in accordance with 

the Helsinki Declaration of Human Rights and the 
Council of Europe Convention on Human Rights 
and Biomedicine.

Statistical analysis. The KINDLR data were ana-
lyzed in IBM® SPSS® Statistics (IBM Corp, New 
York, USA). The HRQoL scores together with  
other variables such as weight (kg), height (cm), 
sex, BMI and PAAEq levels were evaluated in 
SAS® OnDemand for Academics (SAS Institute 
Inc, North Carolina, USA) and described in terms  

of mean and standard deviation. Data were assumed 
���?����"$#''J�����"�?>�������"�@���#�#'J���#''J�?J�
Shapiro–Wilk and graphically by Q-Q plot).

Continuous variables with a normal distri-
bution were indicated as a mean with standard  
deviation, and a t-test and a one-way analysis  
of variance (ANOVA) were used to compare the FH 
and control groups. The Pearson correlation test 
was used to search for possible associations between  
PAEEq, age, weight, BMI or sex variables with total  
}>#'��J~�%~'�%�����"�����#������#'������@�#����E#������
#��!������

Results of the research
The Pearson correlation test found that there 

E�"�� ��� �����@�#��� ��""�'#������ ?��E���� #��� #���
quality-of-life scores in patients and controls. A 
single-factor analysis of variance (ANOVA) re-
��#'��� ��� ��#������#''J� �����@�#��� ����"����� ���
quality-of-life scores between the age groups  
5–9 years, 10–14 years and 15–18 years in FH chil- 
�"����������*����������

The total quality-of-life score for the 5–9-year-
old FH group was virtually the same as the control 
group of the same age (67.71±6.83 vs 66.67±1.65, 
"��!������'J�� ������*� !�����*� ���� ���@������
interval (CI) (-11.89; 15.54)). There was also 
��� �����@�#��� ����"����� ?��E���� �+� �&�'�"���
and healthy peers in the 10–14 years age group 
(58.33±1.04 vs 60.16±9.25; (t=0.39, p=0.62, 95% 
CI (-12.30; 16.41)) and in the 15–18 years age 
group (69.80±8.38 vs 73.54±14.76; t=0.45, p=0.66, 
95% CI (-15.97; 23.46)).

A Pearson correlation test in the FH (r=0.37, 
p=0.29) and the control group (r=0.43, p=0.20) 
showed no such association between PAEEq and 
total quality-of-life score in the surveyed chil-
�"���� ��� ��#������#''J� �����@�#��� "�'#�����&�!� E#��
found between the variables weight, BMI, sex and  
PAEEq in the FH group and their control group 
counterparts.

The KINDLR questionnaire data analysis  
(Table 1) showed that FH children in  
�&�� ���� J�#"�� #��� �"�>!� &#�� #� �����@�#��'J� 
higher Physical well-being score than the con-
trol group of the same age (p<0.01), while the  
���#'����"��%�"�}>#'��J��%�'�%��E#�����������@�#��'J�
����"����

The Self-esteem score in the 10–14 years age 
�"�>!� E#�� �����@�#��'J� '�E�"� ��� &�#'�&J� �&�'�"���
than in the FH group (p<0.01). There was also a 
decreasing trend in the Everyday functioning score 
in FH children of the same age (p=0.07).
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�&�"��E#����������"�#?'������"��������$�#�>"���
of subjective quality of life between FH children 
and controls in the 15–18 years age group.

Table 2 shows the daily PAEEq data. No statis-
���#''J������@�#�������"������������}�E#��%�>������
FH children and controls.

We also estimated the weekly PAEEq using a 
simple calculation (Table 3). Thus, it can be con-
cluded that the FH group aged 5–9 years with an 
intermediate level of PAEEq was the most physical-
ly active among the surveyed children (Fig.). The 
controls aged 15–18 with low levels of PAEEq was 
the least active. All other age groups were charac-
terized by a low intermediate level of PAEEq.

Discussion

A diagnosis of FH, in addition to being associated 
with a very high risk of cardiovascular events such 
as cerebral apoplexy or acute coronary syndrome, 
can stimulate the adoption of unhealthy coping 
mechanisms out of a sense of despair facing the 
serious chronic condition-such lifestyle changes as 
overeating, smoking, excessive alcohol consumption, 
neglect of physical activity, passive participation in 
rehabilitation and low adherence [3].

�&�"��E#�������#������#''J������@�#�������"�����
in quality-of-life scores between the age groups in 
FH children, thus all age groups of FH children 

Table 1
HRQoL data according to the KINDLR questionnaire results in the surveyed children

Table 2
Daily physical activity energy expenditure based on the C(Y)PAQ questionnaire results  

/012234�56�789�;<=>9?9@�B85E@=96��GJOS

Notes: �£�£��£���¤¤¥���¦��§���£���¨����������©�¦©¤�¦©£������bold; M — mean values; SD — standard deviation.

Note: M±SD* — mean values ± standard deviation.

Parameters
FH children Controls

p-value
Mean JOS Mean JOS

�
.�/01��.�����2.�2��
3
Total quality-of-life score 67.71 6.83 66.67 1.65 0.90
Physical well-being 77.08 3.61 43.75 4.00 <0.01
Emotional well-being 62.50 25.00 50.00 12.74 0.70
Self-esteem 75.00 16.54 43.75 3.19 0.24
Family 62.50 16.54 87.50 6.64 0.32
Friends 79.17 21.95 50.00 21.24 0.36
Everyday Functioning 77.08 21.95 62.50 7.75 0.62
[_������j�­��¯¤� 58.33 22.04 83.33 13.41 0.42

�
.�45046��.�����2.�2��
3
Total quality-of-life score 58.33 1.04 60.16 9.25 0.72
Physical well-being 54.17 28.18 54.69 16.44 0.97
Emotional well-being 50.00 12.50 59.38 14.88 0.42
O9ETV9;799W 83.33 13.01 51.56 7.86 <0.01
Family 68.75 10.83 67.19 16.44 0.89
Friends 52.08 3.61 64.06 16.44 0.27
Everyday Functioning 41.67 19.09 64.06 5.98 0.07
[_������j�­��¯¤� 93.05 8.67 67.71 29.34 0.21

�
.�4/047��.�����2.�2��
3
Total quality-of-life score 69.80 8.38 73.54 14.76 0.66
Physical well-being 78.13 10.83 81.25 15.31 0.74
Emotional well-being 71.88 20.73 72.50 22.79 0.96
Self-esteem 70.31 16.44 68.75 19.26 0.90
Family 79.69 5.98 82.50 12.02 0.68
Friends 62.50 18.40 72.50 22.79 0.50
Everyday Functioning 56.25 8.84 63.75 28.09 0.62
[_������j�­��¯¤� 71.88 28.34 86.67 17.28 0.36

Age groups
FH children Controls

p-value
Mean JOS Mean JOS

5°9 years age group 786.89 267.10 310.76 251.87 0.26
10–14 years age group 356.27 118.63 342.31 143.39 0.89
15–18 years age group 303.98 93.85 264.71 187.56 0.71
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E�"������"#''J��}>#''J��#���@���E��&��&��"�}>#'��J�
of life. We also determined that children with 
FH, regardless of age, scored similarly to healthy 
peers on measures of quality-of-life. This result 
can be interpreted that the level of medical care 
they receive has improved over time, resulting 
in a reduction in the severity of their disease and 
alleviation of its burden. However, the literature 
suggests that most children with FH may not 
regard themselves as «patients» and underestimate 
the risks associated with the disease. Data from  
L.E. Akioyamen (2018) revealed that pediatric 
patients with FH showed generally lower anxiety 
scores and better mental quality of life than children 
without the disease. However, patients with FH 
may perceive their risk of cardiovascular disease 
as «controlled», which in turn may contribute to 
the underestimation of their cardiovascular risk, 
although this improves mental well-being [2]. In 
the study conducted by J. Mulder (2022), 75% of 
the patients with homozygous FH were found to 
be unable to describe themselves as «ill» [14]. The 
Mortensen study estimated that patients with FH 
before the onset of cardiovascular disease generally 
consider themselves to be healthy and view FH as 

#�����"�''#?'������������E��&���������@�#����$!#���
on their quality of life [13].

In our study, we focused on children’s 
perceptions of their quality of life and tried to 
"�$���� #�� $>�&� !#"���#'� ���>����� %"�$� �&��
assessment as possible (with the exception of 
5–6-year-olds who completed the Kiddy-KINDLR 
form with partial parental help). It should be noted 
�&#����#������#''J������@�#�������"���������}>#'��J~
of-life scores were observed in the 5–9 years and 
10–14 years age groups — those groups that are 
more dependent on parents than young adults  
(15–18 years age group). Thus, for example, 
in the 5–9 years age group, FH children rated 
�&��"� !&J���#'� E�''~?����� �����@�#��'J� &��&�"�
than controls. Considering the average age of 
cardiovascular disease onset in patients with FH is 
44 years [10], FH patients of primary school age 
without any symptoms of cardiovascular disease 
are not limited by their physical condition and 
cannot realize the consequences of the disease, and 
therefore do not comprehend its burden.

With regard to self-esteem, the M. Pinquart 
meta-analysis [18] found that children with a 
chronic illness have lower self-esteem than their 

8�2�� >��"8����� �"&�"	"�������� �%� &��	����� ����'���� "�"�6�� "?&"�#����"� @�	"#� ��� A�
�9BC� $�"	��������"� #���� �9B��$�� ��� *
�������� &"#������� &���"��	� 
+�����"�"��,�6��	�%�8��������&"�����"	�"���"8��

Table 3
Estimated weekly PAEEq in kJ/wk (daily PAEEq x 7) in the surveyed children

Age groups FH children Controls
5–9 years age group 5,508.23 2,175.32
10–14 years age group 2,493.89 2,396.17
15–18 years age group 2,127.86 1,852.97
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healthy peers, with parents’ reports of their 
children’s self-esteem being less positive than 
those of the children themselves. In our sample, 
the self-esteem of FH children aged 10–14 years 
E#�� �����@�#��'J� &��&�"� �&#�� �&#�� �%� ����"�'���
�&���������$#J�E�''�?����"J��>��>#��������&�#'�&J�
children in puberty who do not receive as much 
constant attention and care as unhealthy children 
with a potentially disabling illness may receive. 
Further research is recommended to focus on 
healthy children with low self-esteem.

No relationship was found between PAEEq and 
quality-of-life scores in the FH and control groups. 
Based on A.M. Marker’s meta-analysis [12], there 
was a weak positive correlation between physical 
activity and better quality of life in healthy 
children and adolescents, although the magnitude 
�%��&�������������������!"������#�$���$#'��'����#''J�
�����@�#�������"��������$������>�����

There is little evidence in the available literature 
about the impact on a child’s psychological well-
?������%������%��&��"�!#"������"���?'�����&#���>��"���
a major adverse cardiovascular event ascribed 
to FH. For example, Hollman points out that 
surviving cardiovascular disease or the death of 
family members had a lasting negative impact on 
patients with FH [7].

Parents are the primary decision-makers 
about their child’s health until the children reach 
adulthood. P. Ge (2022) [5] has demonstrated 
that parents’ perception of the severity of their 
child's condition and their self-reported ability to 
follow treatment regimen for the condition may 
#����� E&��&�"� �"� ���� �&�'�"��� ��$!'J� E��&� �&��
treatment. Ge concludes that there is a need to 
%��>������$!"�������&����'%~� �#�J���"��&��#?�'��J�
to follow treatment regimen) in parents.

F.J. Kinnear (2019) [8] reports that parents 
of children with FH express high concern for 
their children’s well-being and this parental 
"��!����?�'��J�&#��?����������@���#��#���&�"�%#���"�
contributing to high compliance with recommended 
preventive and treatment interventions. Therefore, 
the early years of adulthood present a challenge 
to maintaining compliance as young people move 
from being cared for by their parents to taking 
responsibility for their own treatment.

In addition to the disability stigma experienced 
by parents with FH themselves, other family 
$�$?�"�� E��&�>�� �+� $#J� ��!�"������ # '�#����
����$#*� E&��&� �#�� �&��� ���>����� �&�� �+� �&�'�¡��
perception of his or her illness in one particular way 
or another. In general, all surveyed FH children 

expressed the belief that they kept their disease 
under control, with one of the highest «Disease 
module» scores (93.05±8.67) being observed in the 
FH group aged 10–14 years.

A parent-independent understanding of the 
illness and the ability to make independent 
�&������ #��� ���>����� �&�� �"�#�$���� �>���$��
with comprehensive information support from the 
healthcare provider are essential components of 
FH treatment. We are convinced of this by several 
examples from our practice, which unfortunately 
are far from isolated. In one such case, a mother of 
two children with FH who already had two valve 
replacements refused to take statins because «it 
doesn’t help her». The attitude toward treatment 
in her children was similar — they refused to 
receive treatment.

To prevent early vascular ageing (EVA) [9], 
which is accelerated in patients with FH due to 
early exposure to high cholesterol levels, some level 
of physical activity should be maintained. There 
E#�������#������#''J������@�#���#�����#�����?��E����
the variables weight, BMI, gender and PAEEq in 
either the FH or control group in the population 
we examined.

Physical activity has a huge impact on physical 
and mental health, particularly in children with 
cardiovascular disorders [16]. All surveyed 
children showed in general the low intermediate 
level of PAEEq, despite the fact that respondents 
were asked to imagine what they would do if there 
were no current restrictions due to the COVID-19 
pandemic, which in turn has led to reduced levels of 
physical activity among children and adolescents 
worldwide [23].

The patients aged 5–9 years with an inter- 
mediate level of PAEEq was the most physically 
active among the surveyed children. The controls 
aged 15–18 years with low levels of PAEEq 
was the least active. All other age groups were 
characterized by a low intermediate level of 
PAEEq. In the population we studied, there is an 
age-related decrease in physical activity, which 
is fully consistent with the literature over the 
!#��� %�E����#�����������&�"��E#���������"����� ���
PAEEq between FH children and healthy peers, 
representing the current trend towards sedentary 
lifestyles even in the pediatric population.

Conclusions
In summary, the overall quality-of-life scores of 

�+��&�'�"���#���&�#'�&J�!��"��������������"� %"�$�
each other (p>0.05). The FH group and healthy 
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peers according to the KINDLR questionnaire re-
�>'��� E�"�� "�'#����'J� �#���@��� E��&� �&��"� }>#'��J� �%�
life. The FH children considered themselves to be 
healthy or mostly healthy, and from this underes-
timation of their condition and cardiovascular risk 
they may develop low adherence with recommend-
ed preventive and therapeutic measures. As a result, 
children with FH can experience serious health 
problems in later life, so healthy behaviour develop-
ment, patient and parent education and awareness 
are a key part of working with these patients.

According to the C(Y)PAQ questionnaire re-
sults, FH children had generally low PAEEq, 

which may have a negative impact on their physi-
cal and psychological well-being, both now and in 
later life.

The control group also had low PAEEq, indicat-
ing a lack of awareness among the pediatric popula-
�����#?�>���&��?���@����%�"��>'#"�!&J���#'�#������J�
and the need for motivational building in all pedi-
atrics populations.
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