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In 2011 the American Academy of Pediatrics (AAP) and NHLBI recommended universal 

cholesterol testing at age 9 – 11 years, discussing 2 rationales.1 The first rationale was 

identification of familial hypercholesterolemia, a severe disease with a prevalence of 

approximately 1:300.2 The long-term safety and benefits of cholesterol-lowering 

medications for youth with severe hypercholesterolemia have been established.3 These 

known benefits increase the value of early disease identification. The second rationale was 

identification of less severe dyslipidemias associated with pediatric obesity that may 

represent a modifiable risk for cardiovascular disease.1 Before 2011, pediatric cholesterol 

testing was most common among children with known cardiovascular risks, particularly 

obesity.4 Questions remain about the role of universal testing in pediatrics and the USPSTF 

has not endorsed universal testing.2,5 This uncertainty may influence guideline uptake.

Prior reports examining cholesterol testing in pediatric cohorts predate the 2011 guideline, 

evaluate specific efforts to adopt the guideline, or were unable to evaluate other 

cardiovascular risk factors that may be associated with testing.6–9 This study asks whether, 

and to what extent, universal testing has been adopted since the 2011 guideline.

Methods and Results

This retrospective cohort study included children from 2 primary care networks (51 practices 

in 3 US states) that participate in the Comparative Effectiveness Research through 

Collaborative Electronic Reporting (CER2), an AAP-led electronic health record (EHR) 

consortium.10 We included children who turned 12 years old from 2011 – 2016 who had one 

or more visits in the primary care setting at age 6 – 8 years and at age 9 – 11 years.
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The primary outcome was any total cholesterol or LDL result in the EHR that was 

completed in primary care for children age 9 – 11 years.

Exposures of interest were cardiovascular risks, including Body Mass Index (BMI) and 

blood pressure (BP). For each, we used the first measurement after age 9 years, converting 

values into percentiles based on age, sex, and height specific norms. We stratified BMI as 

<85th% (not overweight), 85th – 94th% (overweight), and ≥95% (obese). We classified BP 

readings >90th% as elevated. Demographic covariates included birth cohort (the year the 

child turned 12 years old), race/ethnicity, and sex.

The 2011 guideline specifically recommended testing at age 9 – 11 years.1 Therefore, we 

would not expect testing at younger ages to change in response to this recommendation. In 

order to assess guideline-relevant changes, we assessed testing at age 9 – 11 years versus age 

7 – 8 years. To focus on screening tests, as opposed to follow-up on existing conditions or 

comorbidities, children who completed cholesterol testing at ages 7 – 8 were excluded from 

further analyses. Next, examining children turning 12 years from 2011 – 2016, we assessed 

the proportion of children in each BMI category who completed testing from age 9 – 11 

years.

For birth cohorts turning 12 years from 2012 – 2016, we used logistic regression adjusting 

for demographic covariates with variances accounting for clustering at the practice level to 

identify whether the primary exposures of BMI or elevated BP were associated with the 

dependent variable of cholesterol testing at age 9 – 11 years. An interaction term between 

birth cohort and BMI assessed whether the association between BMI and cholesterol testing 

changed over time. Analyses were conducted using R (Version 3.6.0).

This study was approved by the Institutional Review Boards at the Children’s Hospital of 

Philadelphia and the AAP. No informed consent was required. Use of study data may be 

requested from the AAP by qualified researchers trained in human subjects confidentiality 

(contact gregorye@email.chop.edu for details about requesting data).

The final cohort for regression included 55,610 children who were primarily non-Hispanic 

white (54%) and non-Hispanic black (30%). Testing increased by birth cohort. In 2011, 9% 

of children turning 12 years had been tested, while in 2016 this proportion was 20% (p-value 

< 0.001). This increase was driven by increased testing at age 9 – 11 years (Figure 1a). For 

all birth cohorts, prevalence of testing was greatest among children with obesity (Figure 1b). 

However, considering the BMI distribution within the total number of tests completed, 

children with normal weight represented a greater proportion of those tested in later cohorts 

(35% in 2011 versus 52% in 2016, p-value <0.001) (Figure 1c). Rates of testing varied 

across practices. For children turning 12 in 2016, rates of testing ranged from 0 – 67% 

across the 51 included practices.

In logistic regression, birth cohort and BMI were both associated with increased odds of 

cholesterol testing (birth cohort OR 1.38, 95% CI 1.20 – 1.60; BMI 85th – 95th% OR 2.50, 

95% CI 1.25 – 5.00; BMI ≥95th% OR 11.71, 95% CI 5.03 – 27.24). The interaction of birth 

cohort and BMI ≥95th% was associated with decreased testing, suggesting elevated BMI was 
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less strongly associated with testing over time (OR 0.85, 95% CI 0.72 – 0.99). Elevated BP 

was not associated with testing (OR 0.99, 95% CI 0.86 – 1.13).

Comment

In this cohort, cholesterol testing by age 12 years increased between 2011 and 2016. 

Children with elevated BMI were more likely to complete testing for all birth cohorts. 

However, testing among children with normal BMI has become increasingly prevalent, 

suggesting a shift towards universal cholesterol testing in pediatrics since the 2011 

recommendation.

Our study captured a diverse population across 3 states. However, our cohort was not 

representative of the US as a whole. In particular, Hispanic and Asian children were under-

represented, and our study is limited to children seeking care at offices affiliated with 

academic centers. Nonetheless, our results provide insights into meaningful changes in 

cholesterol testing for children.

Though testing increased over time in our study population, most children in this cohort 

were never tested. Early medical treatment has now been shown to reduce complications 

associated with familial hypercholesterolemia.3 Given our findings of inconsistent testing at 

ages 9 – 11 years, there are likely still children who could benefit from early treatment who 

are not being identified in this timeframe.

Multiple factors influence the speed and consistency of guideline uptake.11 With regards to 

cholesterol testing, one recent report found increased testing following EHR modifications 

and targeted physician education.8 The USPSTF determination that there was insufficient 

evidence to support universal testing was issued in the last year of our study period, and may 

be an additional barrier to rapid implementation of universal testing. However, consistent 

implementation of universal testing could benefit children in need of early management, 

while providing further data about outcomes related to a universal testing approach.
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Figure 1: 
Cholesterol testing by age 12 by birth cohort (year child turns 12)

Note: Figures 1a and 1b show percent of all included children, whereas Figure C focuses on 

the BMI distribution within total 9 – 11 year cholesterol tests for that birth cohort. Figures 

1b and 1c exclude children tested at age 7 – 8 years.

* For each year, total percent of tests across birth cohorts adds to 100%.
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