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Abstract
Aims
Dyslipidaemia is a treatable risk factor for atherosclerosis, and the 2011 National Heart, Lung and
Blood Institute (NHLBI) guidelines recommend universal lipid screening at 9-11 years. This study
aimed to assess the number of children with cardiovascular disease risk factors and parental
attitudes regarding cholesterol screening and management.
Methods
Parents of children aged 3-14 years admitted to the paediatric wards at University Hospital Limerick
received questionnaires over a 4-week period. Data collected included demographics,
cardiovascular risk factors, and parental attitudes to lipid screening and management.
Results
A total of 53 parents completed the questionnaire survey and of those 40% (n=21) of patients met
criteria for targeted screening, while 53% (n=30) met criteria for screening as per NHLBI guidelines.
Restriction to those aged 9 and over resulted in 100% (n=26) being screened based on NHLBI
guidelines with 38% (n=10) being screened using targeted screening. Ninety eight percent of
respondents (n=52) had no objection to lipid analysis being performed.
Conclusion
A significant proportion of children would not be included with targeted screening that would be
included on screening as defined by the NHLBI guidelines. Almost all the of study group had no
issue with lipid testing being carried out and so may be an avenue for future intervention to help
prevent development of cardiovascular disease.

Introduction
Dyslipidaemia is a risk factor for atherosclerosis, which is an early step in the development of
cardiovascular disease (CVD) 1 2. The process of atherosclerosis begins in childhood and causes
cardiovascular morbidity due to coronary artery disease, stroke, and peripheral arterial disease 3 4. In
addition to dyslipidaemia, other risk factors for the development of atherosclerosis and CVD include
obesity, hypertension, smoking, hyperglycaemia, and a positive family history of CVD. The severity of
atherosclerotic plaques in adults correlates positively with the duration of the dyslipidaemia and as a
result early intervention in children with dyslipidaemia has been recommended as a preventative
therapy against CVD development, although the issue of screening and exact treatment remains
controversial 5 6.
In 2011 the National Heart, Lung and Blood Institute (NHLBI) Expert panel formulated guidelines for
Cardiovascular health and risk reduction in children, recommending age-dependent universal
screening for children between 9-11 years, as opposed to targeted screening, which had previously
been recommended 7 8. These recommendation changes were considered the best method of
identifying all children with severe dyslipidaemia and allow for the earliest treatment and follow-up 5
6. The guidelines differ from the selective screening recommended of children and adolescents by the
2007 US Preventive Services Task Force 4. Screening variables in selective processes include, a positive
family history of cardiovascular disease or dyslipidaemia, or where family history is unknown, any
patient with any risk factor associated with CVD which include obesity, hypertension, diabetes, or
tobacco usage. Recent studies have shown that screening only patients with risk factors fails to identify
some patients with genetic or acquired dyslipidaemias 8. Addressing childhood dyslipidaemia is of
significant public health importance due to the high mortality rate associated with CVD, and this is
particularly true within the Irish population.
We report a pilot questionnaire-based study, on a general paediatric in-patient population at
University Hospital, Limerick (UHL). UHL is a university-affiliated regional paediatrics unit, serving a
catchment area of approximately 1.1 million people. The aims of this study were to evaluate the
incidence of CVD risk factors within a general paediatrics hospital inpatient population and to explore
issues relating to parental concerns or barriers to undertaking universal screening for dyslipidaemia.

Methods
A questionnaire was designed based on the NHLBI Expert panel guidelines recommendations for
paediatric lipid screening 7, and was formulated to investigate the number of cardiovascular risk
factors within the patient cohort including; family history of CVD, tobacco exposure at home, selfreported history of hypercholesterolaemia in parents, current diagnosis of diabetes mellitus,
hypertension, or any other reported condition pre-disposing to secondary dyslipidaemia. Patient
demographic data including age, height and weight was collected where possible. The questionnaire
also examined specific questions regarding parental concerns to having additional blood samples
taken for lipid analysis and also regarding willingness to attend a dietician for diet and lifestyle advice
and additionally, if there were issues with the use of a lipid lowering medications.
The questionnaire was validated, and a pilot-study was conducted on a sub-sample of the target
population, with the questionnaire revised subsequently for any ambiguity.

Pilot data was excluded from the final analysis. The survey required an average of 5 minutes to
complete. This study was approved ethically by the University Hospital Limerick ethical committee.
Inclusion criteria included: the ability to speak and understand English, parents being present at the
time of interview and being admitted onto the paediatrics ward at UHL. Exclusion Criteria included:
the inability to speak and understand English and where siblings had already participated in the study.
Patients were not excluded on the basis of medical background. The lower limit of 3 years was chosen
as screening is not recommended below this age, while the upper limit of 14 was chosen as this is the
age limit for admission of newly diagnosed patients to the Paediatrics ward at UHL.
The sample method consisted of systematically approaching the parents/guardians of patients who
were inpatients within the Paediatrics ward at UHL over the course of the sampling period. The
questionnaires were completed over a 4-week period in February 2015. Parental consent was
obtained, and answers were self-reported. The completed questionnaire data was coded into SPSS
version 20 for further analysis. An overall summary of the questionnaire data was analysed, and
summary data compiled.
Results
Number of questionnaires
A total of 66 patients fulfilling the inclusion criteria were admitted during the study period, of whom
63 consented to participate and 3 declined. Fully completed questionnaires were returned by 53/63
parents/guardians (84%). The majority (over 75%) of the questionnaires were returned without a
weight or height recorded and as a result BMI was not recorded as the questionnaire was anonymous
and these variables could not be added later.
Description of risk factors
Twenty-one (40%) of those surveyed had at least one CVD risk factor, while 60% (n=32) had no
cardiovascular disease risk factor (Fig. 1). Of the 53 patients, 28% (n=15) had a family history of CVD,
9% (n=5) had a parent/guardian with a previous diagnosis of dyslipidaemias, 8% (n=4) patients had
type 1 diabetes mellitus (T1DM) and 30% (n=16) lived with someone who smoked within the home
(Fig. 2).
Children who would fulfil screening guidelines as per 2011 NHLBI guidelines:
Eleven (40%; n= 11/27) of patients below the age of 9 years fulfilled the criteria for screening. All
children between the ages of 9-11years (n= 12/12) were recommended for screening based on age as
per 2011 NHLBI guidelines, while 25% (n= 3/12) of the children aged 9-11 years fulfilled the criteria for
targeted screening. 50% (n= 7/14) of those aged 12 or older fulfilled the criterion for screening as per
guidelines.
Overall 40% (n = 21/53) of patients surveyed met the criteria for targeted screening (11/27 aged up to
9 years, 3/12 aged 9-11 years, and 7/14 aged 12-14 years), while 53% (n= 30/53) met the criteria for
screening per the 2011 NHLBI guidelines when universal screening in all patients aged 9-11 years is
taken into account.

If this is restricted on the basis of age to those aged 9 and over, 100% (n=26/26) would be screened
on the basis of 2011 guidelines with 38% (n=10/26) screened on the basis of targeted screening.
Parental Attitudes to Cholesterol analysis
Fifty-two of those surveyed (98%) had no objection to the possibility of a cholesterol analysis being
performed on their child. When those surveyed were asked regarding management of lipid issues,
93% (n=49) stated they would be happy to receive advice from a dietician regarding management of
dyslipidaemia. When asked regarding the possibility of cholesterol lowering medication being
prescribed in the case of raised cholesterol, 58% (n=31) of parents surveyed expressed concerns such
as lack of information, dietary preference and long-term medication effects (Table 1).

Figure 1. Number of risk factors of included patients grouped by age.

Figure 2. A breakdown of the risk factors identified in patients in each age range.

No. Parents
17% (n=9)
11% (n=6)
9% (n=5)
4% (n=2)
17% (n=9)

Primary Concern listed by parent
Lack of information about statins
Prefer to exhaust dietary measures
Concerns about long term effects of statin medications being prescribed to their children
Only agreeable to statins as a last option
No reason given

Table 1. Concerns from parents in relation to treating their child with a statin.

Discussion
Lipid disorders in the paediatric population are often missed 9 10, with previous research on selected
screening demonstrates that as many as half of children with genetic and acquired cholesterol disorders are missed in the absence of routine screening 6 11. NHLBI recommendations are aimed at
providing screening to the whole paediatric population and this has not been previously studied or
examined for feasibility. Our results showed that within this group 40% of children had at least one
cardiovascular risk factor. This 40% met the criteria for targeted screening, and this increased to 53%
when the 2011 NLHBI guidelines were applied. Additionally, further restriction to those aged 9 years
and over where full population screening is advocated in the 2011 guidelines, resulted in 100%
meeting the criteria for screening with only 38% meeting criteria on the basis of targeted screening.
Thus, although a significant proportion of those surveyed have CVD risk factors, a large number of
those surveyed would not be screened on the basis of targeted screening but would be included for
screening based on the NLHBI guidelines.
Prior to the 2011 NLHBI guidelines, groups such as the American Academy of Paediatrics had
guidelines which recommended screening with a fasting lipid profile for all children between 2 and 10
years old with an identified positive family history or patient risk factors 12. However, in order for this
type of selective screening program to work, the patients that meet screening criteria needed to be
properly identified and there are no set standards for assessment of family histories, accurate blood
pressure measurement and interpretation, and thus risk factor identification is in itself a difficult
process to undertake. In addition, in order for any selective screening program to work, the screening
criteria needs to be sensitive enough to detect affected patients. Unfortunately, for paediatric dyslipidaemias, significant evidence exists to indicate that using family history of premature CVD or
cholesterol disorders as the primary factor in determining lipid screening for children misses between
30% to 60% of children with dyslipidaemias, and accurate and reliable measures of family history are
not available 11.
Although universal screening of all children aged 9-11 years is the current recommendation in the
American guidelines, there are no plans currently to introduce this screening in Ireland. There are cost
implications for any screening policy. Additionally, the logistics of providing follow-up care and the
uncertainty about the use of statins in children are concerns which would have to be dealt with. Given
the high prevalence of CVD in adults in Ireland, there is a rationale for further and larger studies in
populations of Irish children, but, notwithstanding, clinicians should consider screening and
counselling for CVD risk factors in individual children who are known to have one or more CVD risk
factor, albeit with the inherent limitations of risk factor screening as previously addressed.

In our study population, 98% of the study population had no issue with lipid testing being carried out,
although a proportion (19%) expressed concern that lipid analysis would require additional
phlebotomy. 93% of those surveyed were willing to receive advice from a dietician regarding
management of dyslipidaemia, however, over half (58%) expressed concerns at the use of medications
to treat dyslipidaemia. Professional advice regarding dietary modification and introduction of exercise
are the key initial elements of tackling paediatric dyslipidaemias with family-based therapy
recommended in order to achieve best results 8. It is encouraging that only 3/53 patients would object
to a dietician consultation to initiate management of dyslipidaemia.
To our knowledge, this is the first study of its kind in Ireland and its results are important in interpreting
Irish cholesterol screening practices and parental attitudes, in an international context. The study,
however, is not without limitations. The sample size used was small; 66 patients with 53
questionnaires returned. We also evaluated only paediatric hospital in-patients, who are by definition
currently of poor health. The responses within the questionnaire were self-reported and thus subject
to recall bias. Although the questionnaire contained a section for height and weight, the reporting of
these in the questionnaires was so low (<50%) that BMI could not be calculated. The study was
questionnaire-based, and thus although parental concerns to screening were examined, a more
comprehensive qualitative study would be required to fully appreciate parental expectations and
concerns within this area. However, despite these limitations this study gives valuable insight into the
potential and drawbacks associated with adoption of universal screening within an Irish context.
Overall, dyslipidaemias are common and increasing within the paediatric setting and are frequently
missed with selective screening, while the identification of CVD risk factors in children can be
challenging and can be missed. The results from this study show that the use of targeted screening
would miss a significant proportion that would be included on the basis of universal screening. Further
studies are required to evaluate if routine or indeed targeted cholesterol screening may be
appropriate to apply to the Irish child population.

Acknowledgements:
To all patients and Nursing staff within the Paediatric Department who facilitated in the undertaking
of this study.
Ethical Approval:
Ethical approval was obtained from the ethics committee at University Hospital Limerick, Ireland.
Declaration of Conflicts of Interest:
None.
Corresponding Author:
Paul Scully
Graduate Entry Medical School,
University of Limerick,
Ireland.
Email: pc_scully@outlook.com

References:
1. Berenson GS, Srinivasan SR, Bao W, Newman WP, 3rd, Tracy RE, Wattigney WA. Association
between multiple cardiovascular risk factors and atherosclerosis in children and young adults. The
Bogalusa Heart Study. N Engl J Med 1998;338(23):1650-6. doi: 10.1056/NEJM199806043382302
[published Online First: 1998/06/06]
2. McGill HC, McMahan CA, Zieske AW, Tracy RE, Malcom GT, Herderick EE, Strong JP, Group
ftPDoAiYR. Association of Coronary Heart Disease Risk Factors With Microscopic Qualities of
Coronary Atherosclerosis in Youth. Circulation 2000;102(4):374-79. doi: 10.1161/01.cir.102.4.374
3. Hong YM. Atherosclerotic cardiovascular disease beginning in childhood. Korean Circ J
2010;40(1):1-9. doi: 10.4070/kcj.2010.40.1.1 [published Online First: 2010/01/30]
4. O'Grady MJ, Brown AM, O'Neill MB. Cholesterol screening in an at-risk pediatric population.
Pediatr Cardiol 2008;29(3):609-13. doi: 10.1007/s00246-007-9167-y [published Online First:
2007/12/21]
5. de Ferranti SD, Daniels SR, Gillman M, Vernacchio L, Plutzky J, Baker AL. NHLBI Integrated
Guidelines on Cardiovascular Disease Risk Reduction: can we clarify the controversy about
cholesterol screening and treatment in childhood? Clin Chem 2012;58(12):1626-30. doi:
10.1373/clinchem.2012.182089 [published Online First: 2012/06/26]
6. Ritchie SK, Murphy EC, Ice C, Cottrell LA, Minor V, Elliott E, Neal W. Universal versus targeted blood
cholesterol screening among youth: The CARDIAC project. Pediatrics 2010;126(2):260-5. doi:
10.1542/peds.2009-2546 [published Online First: 2010/07/14]
7. Expert Panel on Integrated Guidelines for Cardiovascular H, Risk Reduction in C, Adolescents,
National Heart L, Blood I. Expert panel on integrated guidelines for cardiovascular health and risk
reduction in children and adolescents: summary report. Pediatrics 2011;128 Suppl 5:S213-56. doi:
10.1542/peds.2009-2107C [published Online First: 2011/11/16]
8. Peterson AL, McBride PE. A review of guidelines for dyslipidemia in children and adolescents. WMJ
2012;111(6):274-81; quiz 82. [published Online First: 2013/02/01]
9. Leren TP, Finborud TH, Manshaus TE, Ose L, Berge KE. Diagnosis of familial hypercholesterolemia
in general practice using clinical diagnostic criteria or genetic testing as part of cascade genetic
screening. Community Genet 2008;11(1):26-35. doi: 10.1159/000111637 [published Online First:
2008/01/17]
10. Ose L. Diagnostic, clinical, and therapeutic aspects of familial hypercholesterolemia in children.
Semin Vasc Med 2004;4(1):51-7. doi: 10.1055/s-2004-822986 [published Online First: 2004/06/17]
11. Eissa MA, Wen E, Mihalopoulos NL, Grunbaum JA, Labarthe DR. Evaluation of AAP guidelines for
cholesterol screening in youth: Project HeartBeat! Am J Prev Med 2009;37(1 Suppl):S71-7. doi:
10.1016/j.amepre.2009.04.008 [published Online First: 2009/06/19]
12. Daniels SR, Greer FR, Committee on N. Lipid screening and cardiovascular health in childhood.
Pediatrics 2008;122(1):198-208. doi: 10.1542/peds.2008-1349 [published Online First:
2008/07/04]

