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Key findings

Data from the National Health and Nutrition Examination Surveys

m During August 2021-August 2023, 16.5% of children and adolescents had at least one
abnormal cholesterol measure (high total cholesterol, low high-density lipoprotein
cholesterol [HDL-C], or high non-HDL-C).

= The prevalence of at least one abnormal cholesterol measure was lower in girls (13.6%)
than in boys (19.2%).

= The prevalence of at least one abnormal cholesterol measure was lower in children and
adolescents with underweight or normal weight (10.3%) or overweight (11.5%) than in
those with obesity (35.8%).

= The prevalence of at least one abnormal cholesterol measure in children and adolescents
decreased between 2013-2014 and August 2021-August 2023.

Introduction

Cardiovascular disease (CVD) is the leading cause of adult death in the United States and costs
more than $250 billion per year in healthcare services, medications, and lost productivity (1,2).
Cholesterol is essential for normal body function, but abnormal blood cholesterol levels can lead
to atherosclerosis, a major contributor to CVD (3). Detecting CVD risk factors like abnormal
cholesterol in childhood and adolescence is important for preventing CVD later in life (4).
Abnormal cholesterol measurements include high total cholesterol, low high-density lipoprotein
cholesterol (HDL-C, known as good cholesterol), and high non-HDL-C (known as bad
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cholesterol that contributes to plaque buildup). This report presents recent prevalence estimates
of abnormal cholesterol in U.S. children and adolescents ages 6—19 and describes trends over

time.

Abnormal cholesterol measures

During August 2021-August 2023, 16.5% of children and adolescents ages 6-19 had at

least one abnormal cholesterol measure (high total cholesterol, low HDL-C, or high non-

HDL-C) (Figure 1, Table 1).

m  The prevalence of low HDL-C was 9.2% in children and adolescents.

= The prevalence of high non-HDL-C was 6.7% in children and adolescents.

= The prevalence of high total cholesterol was 6.6% in children and adolescents.

Figure 1. Prevalence of abnormal cholesterol measures in children and adolescents ages 6-19:
United States, August 2021-August 2023
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NOTE: Any abnormal cholesterol includes at least one measure of low high-density lipoprotein (HDL) cholesterol (less than 40 mg/dL), high non-HDL cholesterol (at or above
145 mg/dL), or high total cholesterol (at or above 200 mg/dL).
SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, August 2021-August 2023.

Age,

sex, and weight status

m  The prevalence of at least one abnormal cholesterol measure did not differ significantly
between children (ages 6-11) and adolescents (ages 12-19) (Figure 2, Table 2).
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m  The prevalence of at least one abnormal cholesterol measure in children and adolescents
was lower in girls (13.6%) than in boys (19.2%).

m  The prevalence of at least one abnormal cholesterol measure was lower in children and
adolescents with underweight or normal weight (10.3%) or overweight (11.5%) compared
with those with obesity (35.8%).

Figure 2. Prevalence of at least one abnormal cholesterol measure in children and adolescents
ages 6-19, by age, sex, and weight status: United States, August 2021-August 2023
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'Significantly different from boys (p < 0.05).

2Significantly different from children and adolescents with obesity (p < 0.05).

NOTE: Abnormal cholesterol includes at least one measure of low high-density lipoprotein (HDL) cholesterol (less than 40 mg/dL), high non-HDL cholesterol (at or above
145 mg/dL), or high total cholesterol (at or above 200 mg/dL).

SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, August 2021—-August 2023.

Trends

= Between 2013-2014 and August 2021-August 2023, the prevalence of at least one
abnormal cholesterol measure in children and adolescents decreased from 21.3% to
16.5% (Figure 3, Table 3).

»  During the same period, the prevalence of low HDL-C decreased from 14.3% to 9.2%.

m  The prevalence of high non-HDL-C and high total cholesterol did not significantly change
over time.
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Figure 3. Trends in prevalence of abnormal cholesterol measures in children and adolescents ages
6-19: United States, 2013-2014 to August 2021-August 2023
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1Significantly decreasing linear trend (p < 0.05).

NOTE: Any abnormal cholesterol includes at least one measure of low high-density lipoprotein (HDL) cholesterol (less than 40 mg/dL), high non-HDL cholesterol (at or
above 145 mg/dL), or high total cholesterol (at or above 200 mg/dL).

SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, 2013—-2014 to August 2021—August 2023.

Summary

Overall, 16.5% of children and adolescents had at least one abnormal cholesterol measure
(high total cholesterol, low HDL-C, or high non-HDL-C) during August 2021-August 2023. The
prevalence of any abnormal cholesterol measure significantly decreased since 2013-2014.

Differences were observed by sex and weight status during August 2021-August 2023. Boys
had a higher prevalence of at least one abnormal cholesterol measure than girls. The
prevalence of at least one abnormal cholesterol measure was more than three times greater in
children and adolescents with obesity than in those with underweight, normal weight, or
overweight, consistent with previous studies (5). The relationship between obesity and
cholesterol is complex, but some evidence suggests that obesity is associated with dyslipidemia
in children and adolescents (6), and both obesity and abnormal cholesterol are risk factors for
CVD in adulthood (4).

Clinical practice guidelines endorsed by the American Academy of Pediatrics recommend
universal cholesterol screening between the ages of 9 and 11 and again between the ages of 17
and 21 (7). Continued monitoring of cholesterol levels in the U.S. population of children and
adolescents may inform public health programs and policies to improve cardiovascular health
throughout their lives.
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Definitions

Weight status: The age- and sex-specific percentiles from the 2000 CDC growth charts (8)
were used to categorize children with underweight (body mass index [BMI] less than the 5th
percentile) or normal weight (BMI at or above the 5th to less than the 85th percentile);
overweight (BMI at or above the 85th to less than the 95th percentile); and obesity (at or above
the 95th percentile). BMI is weight in kilograms divided by height in meters squared, rounded to
one decimal place.

High non-high-density lipoprotein cholesterol (non-HDL-C): Serum non-HDL-C at or above
145 mg/dL (7).

High total cholesterol: Serum total cholesterol at or above 200 mg/dL (7).

Low high-density lipoprotein cholesterol (HDL-C): Serum HDL cholesterol less than 40
mg/dL (7).

Data source and methods

National Health and Nutrition Examination Survey (NHANES) data from 2013-2014 through
August 2021-August 2023 were used for these analyses. NHANES is a cross-sectional survey
conducted by the National Center for Health Statistics to monitor the health and nutritional
status of the U.S. civilian noninstitutionalized population. The NHANES sample is selected
through a complex multistage probability design. Data are collected during at-home interviews
followed by standardized health examinations, including collection of laboratory specimens,
conducted in mobile examination centers (9).

Cholesterol measures are collected for NHANES participants age 6 years and older. The
laboratory method used to measure total cholesterol and HDL-C is an enzymatic assay, and
non-HDL-C is calculated from directly measured values of total cholesterol and HDL-C (10).

Phlebotomy sample weights were used to estimate prevalence while accounting for differential
selection probabilities and adjusting for nonresponse and noncoverage for the examination and
additional nonresponse to the blood draw component. Confidence intervals were estimated
using Taylor series linearization. Statistically significant differences in prevalence estimates by
age, sex, and weight status were tested using a t statistic at the p < 0.05 level. Four NHANES
cycles (2013-2014, 2015-2016, 2017-2018, and August 2021-August 2023) were used to
examine linear trends. Trends were evaluated using linear regression models. Data
management and statistical analyses were conducted using SAS version 9.4 (SAS Institute,
Inc., Cary, N.C.), SUDAAN version 11.0 (RTI International, Research Triangle Park, N.C.), and
R version 4.5.1, including the R survey package version 4.4-8 and the survey table package
0.9.9.
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Figure tables

Data table for Figure 1. Prevalence of abnormal cholesterol measures in children
and adolescents ages 6-19: United States, August 2021-August 2023

Prevalence (95%

confidence interval) Standard error

Cholesterol measurement

Any abnormal cholesterol 16.5 (14.5-18.5) 0.9
Low HDL cholesterol 9.2 (7.3-11.5) 1.0
High non-HDL cholesterol 6.7 (4.9-9.0) 0.9
High total cholesterol 6.6 (4.6-9.0) 1.0

NOTES: Sample size is 1,384 for all variables. Any abnormal cholesterol includes at least one measure of low high-density lipoprotein (HDL)
cholesterol (less than 40 mg/dL), high non-HDL cholesterol (at or above 145 mg/dL), or high total cholesterol (at or above 200 mg/dL).
SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, August 2021-August 2023.
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Data table for Figure 2. Prevalence of at least one abnormal cholesterol measure in children and adolescents ages 6-19, by age, sex, and
weight status: United States, August 2021-August 2023

Any abnormal cholesterol Low HDL cholesterol High non-HDL cholesterol High total cholesterol
ch e Sample
aracteristic size Standard Standard Standard Standard
Prevalence (95% CI) andar Prevalence (95% CI) anaar Prevalence (95% CI) anaar Prevalence (95% Cl) anaar
error error error error
Age (years)
6-11 491 17.2 (12.7-22.6) 2.3 8.5 (5.7-12.0) 1.4 6.0 (3.3-9.9) 1.5 7.7 (3.8-13.5) 21
12-19 893 16.0 (12.4-20.2) 1.8 9.7 (7.1-12.8) 1.3 7.2 (4.5-10.8) 1.4 5.8 (4.0-8.2) 1.0
Sex

Girls 697 13.6 (10.0-17.9) 1.8 7.5 (4.9-11.0) 1.4 5.3 (3.2-8.2) 1.1 5.3 (3.1-8.5) 1.2
Boys 687 19.2 (16.3-22.4) 1.4 10.9 (8.6-13.4) 1.0 8.1(5.9-10.8) 1.1 7.7 (4.9-11.5) 1.5

Weight status
Underweight or 822 10.3 (7.9-13.1) 12 47(29-72) 1.0 3.7 (2.4-5.4) 0.7 4.9 (3.0-7.4) 1.0
normal weight
Overweight? 214 11.5 (6.2-18.9) 2.8 15.1 (2.0-10.4) 1.8 15.8 (2.6-10.9) 1.8 15.6 (2.1-11.6) 2.0
Obesity 338 35.8 (30.6—41.2) 24 23.8 (18.5-29.7) 25 15.0 (10.8-20.2) 2.1 11.4 (7.0-17.2) 23

T Estimate does not meet National Center for Health Statistics presentation standards due to a relative confidence interval width greater than 130%.

'Significantly different from boys (p < 0.05).

2Significantly different from children and adolescents with obesity (p < 0.05).

NOTES: Cl is confidence interval. Abnormal cholesterol includes at least one measure of low high-density lipoprotein (HDL) cholesterol (less than 40 mg/dL), high non-HDL cholesterol (at or above 145 mg/dL), or high total cholesterol (at or
above 200 mg/dL).

SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, August 2021-August 2023.
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Data table for Figure 3. Trends in prevalence of abnormal cholesterol measures in children and
adolescents ages 6-19: United States, 2013 —2014 to August 2021-August 2023

Survey cycle
Any abnormal cholesterol’
2013-2014
2015-2016
2017-2018
August 2021-August 2023
Low HDL cholesterol
2013-2014
2015-2016
2017-2018
August 2021-August 2023
High non-HDL cholesterol
2013-2014
2015-2016
2017-2018
August 2021-August 2023
High total cholesterol
2013-2014
2015-2016
2017-2018

August 2021-August 2023

'Significantly decreasing linear trend (p < 0.05).

Sample size

2,272
2,090
1,795

1,384

2,272
2,090
1,795

1,384

2,272
2,090
1,795

1,384

2,272
2,090
1,795

1,384

Prevalence (95%
confidence interval)

21.3 (19.0-23.7)
18.1 (15.8-20.7)
18.3 (16.5-20.2)

16.5 (14.5-18.5)

14.3 (11.8-17.0)
11.5 (8.9-14.5)
10.2 (7.7-13.1)

9.2 (7.3-11.5)

7.6 (6.5-8.9)
6.6 (5.5-7.7)
7.4 (5.6-9.6)

6.7 (4.9-9.0)

6.6 (5.7-7.7)
6.0 (4.7-7.6)
6.8 (5.5-8.4)

6.6 (4.6-9.0)

Standard error

1.1

1.1

0.9

0.9

1.2

1.3

1.2

1.0

0.6

0.5

0.9

0.9

0.5

0.6

0.7

1.0

NOTE: Any abnormal cholesterol includes at least one measure of low high-density lipoprotein (HDL) cholesterol (less than 40 mg/dL), high non-HDL cholesterol (at or
above 145 mg/dL), or high total cholesterol (at or above 200 mg/dL).
SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, 2013-2014 to August 2021-August 2023.
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