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Summary

What is already known on this topic?

High blood pressure (BP) affects many US children; however, most preval-
ence estimates are based on outdated data and guidelines. Although stud-
ies have shown that childhood hypertensive BP is not evenly distributed
across sociodemographic groups, they do not account for body weight as a
contributor to prevalence disparities.

What is added by this report?

Our study provides contemporary national prevalence estimates of elev-
ated and hypertensive BP among children across sociodemographic
groups and examines the effect of weight on observed disparities.

What are the implications for public health practice?

Factors beyond inequalities in body weight may contribute to disparities in
elevated BP among US children. Further investigation of these disparities
is needed to inform targeted public health efforts.

Abstract

Introduction
The American Academy of Pediatrics (AAP) updated its blood
pressure (BP) screening guidelines in 2017 to emphasize body
weight as a risk factor. We provide contemporary, nationally rep-
resentative estimates of prevalence of elevated and hypertensive
BP among US children and examine sociodemographic preval-
ence differences, accounting for the influence of weight.

Methods
We used cross-sectional data from children aged 8 to 17 years (N
= 5,971; weighted N = 36,612,323) collected from 2011 through
2018 in 4 biennial cycles of the National Health and Nutrition Ex-
amination Survey (NHANES). Children’s BP was categorized as

normal, elevated, or hypertensive. Sociodemographic characterist-
ics included were sex, age, race/ethnicity, family income, and edu-
cation. Log binomial regression, with and without adjustment for
weight (dichotomized at the 85th body mass index percentile), de-
termined prevalence estimates and differences for elevated and hy-
pertensive BPs with 95% CIs.

Results
In NHANES data collected from 2011 through 2018, 7.2% (95%
CI, 6.3%–8.3%) of US children had elevated BP, and 3.8% (95%
CI, 3.3%–4.5%) had hypertensive BP according to 2017 AAP
guidelines. Differences in prevalence of weight-adjusted elevated
BP indicated higher prevalence among children aged 16 to 17
years compared with children aged 8 to 9 years (prevalence differ-
ence, +6.3%; 95% CI, 3.2%–9.4%), among males compared with
females (+4.6%; 95% CI, 2.7%–6.4%), and among non-Latino
Black children compared with non-Latino White children (+4.0%;
95% CI, 2.2%–5.8%). Crude hypertensive BP prevalence was
highest among children aged 8 to 9 years, male children, and Mex-
ican American children. The only difference remaining after
weight adjustment was among children aged 8 to 9 years and 13 to
15 years.

Conclusion
Elevated BP was most prevalent among US children who were
older, male, or non-Latino Black. Factors beyond inequalities in
body weight may contribute to disparities in elevated BP.

Introduction
Hypertension affected nearly 4% of US children from 2013
through 2016 (1). The high prevalence of childhood obesity has
contributed to an increase in several chronic conditions among
children, including hypertension (2). Children who are over-
weight have higher systolic and diastolic blood pressure (BP) (3)
than normal-weight children, and those with obesity have a
threefold higher risk of hypertension compared with children of
healthy weight (4). Given the relationship between weight and BP,
the American Academy of Pediatrics (AAP) changed its clinical
practice guidelines in 2017 with new normative pediatric BP
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tables to assess children’s BP percentiles and categories on the
basis of healthy body weight, in contrast to their previous
guidelines, which included children of all weight statuses (5). Pre-
valence estimates based on AAP’s earlier guidelines may have
been biased by body weight and therefore warrant reinvestigation.
Although AAP’s guideline changes increased estimated preval-
ence of hypertension among US children (from 1.9% to 3.5%) (1),
national estimates beyond 2016 are unavailable (1,5,6).

Few studies have described sociodemographic factors associated
with hypertension among US children. Although prevalence in
those studies appears to be higher among males and among Black,
Mexican American, and other Latino children (1,5,7–9), many of
those studies were based on past AAP guidelines (10) and few in-
vestigated the extent to which disparities in BP could be ex-
plained by differences in weight (7,9). Furthermore, investigation
of potential associations between hypertension and socioeconom-
ic factors has been limited (11,12).

The objective of our study was to provide nationally representat-
ive prevalence estimates of elevated and hypertensive BP among
US children according to 2017 AAP guidelines. We also ex-
amined sociodemographic differences in prevalence and explored
the role of  weight status in relationship to differences in BP
levels.

Methods
Study design and database

Our cross-sectional study used nationally representative data from
the  National  Health  and  Nutri t ion  Examination  Survey
(NHANES) (13), which is collected biennially by the National
Center for Health Statistics to provide data on the health status of
community-dwelling US residents. NHANES collects sociodemo-
graphic, dietary, and general health information by survey and
medical, dental, and laboratory data by physical examination. We
used data from 2011–2018, which consists of 4 biennial cycles.
Unweighted survey response rates ranged from 53.6% to 78.5%
for our study sample. Additional adjustments to weighting proced-
ures were used to reduce the potential effects of response bias res-
ulting from a lower response rate in the 2017–2018 NHANES
cycle (13). NHANES data collection is approved by the National
Center for Health Statistics Research and Ethics Review Board.
Participant and parental consent were obtained for children aged
13 years or older. Participant assent and parental consent were ob-
tained for children aged 7 to 12 years.

 

 

Study population

NHANES BP data comes from physical examinations (13). For
our study we included children aged 8 to 17 years for whom data
on BP, height, weight, race/ethnicity, and socioeconomic charac-
teristics were available. We excluded children who were missing
BP measurements (n = 338), had fewer than 3 BP readings (n =
68), were missing data on body mass index (BMI) (weight in kg/
height in m2) (n = 32), or were missing data on sociodemographic
characteristics (n = 702). The final sample included 5,971 chil-
dren, weighted to represent 36,612,323 children. To provide bien-
nial prevalence estimates of hypertensive and elevated BP, the
sample was defined by NHANES cycle. We used the entire
sample for prevalence estimates of various BP parameters and dif-
ferences in these end points according to sociodemographic
factors.

Operational definition of pediatric elevated and hypertensive BP.
Although clinical diagnosis of hypertension requires BP measure-
ment across at least 3 occasions, NHANES is limited to physical
examination on 1 occasion. Therefore, 3 BP measurements taken
on a single occasion were averaged for each child in accordance
with AAP guidelines for clinicians and common practice in pediat-
ric hypertension studies (1,5,7–9). NHANES BP measurement
techniques have been described previously (13). For children aged
8 to 12 years, we used age, sex, and height to determine their BP
percentile according to the 2017 AAP BP tables. BP percentiles
(for children aged <13 y) or average measurement (for children
aged 13–17 y) were then used for categorization according to 2017
AAP guidelines. Elevated BP was defined as ranging from ≥90th
percentile to <95th percentile or 120/<80 mm Hg to <95th per-
centile (whichever is lower) for children aged 8 to 12 years and
120/<80 to 129/<80 mm Hg for those aged 13 to 17 years. Hyper-
tensive BP was defined as a BP percentile of ≥95 or an average BP
of ≥130/80 mm Hg (whichever was lower) for children aged 8 to
12 years and ≥130/80 mm Hg for those aged 13 to 17 years.

Body mass index percentile. Children’s standing height and
weight were measured by trained professionals during the
NHANES physical examination, and their BMI was calculated.
Methods and equipment used for anthropometric measures have
been described previously (14). We determined BMI percentiles
according to the Centers for Disease Control and Prevention 2000
growth charts (15). Weight status was categorized by BMI per-
centile to represent healthy weight (BMI percentile <85), over-
weight (BMI percentile ≥85 to <95), and obesity (BMI percentile
≥95). For adjusted prevalence estimates, we dichotomized weight
to indicate unhealthy weight status (BMI percentile ≥85).

Sociodemographic  factors  associated  with  elevated  and
hypertensive BP. Age at the time of the NHANES physical exam-
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ination was determined by the child’s date of birth and was strati-
fied at 8 to 9 years, 10 to 12 years, 13 to 15 years, and 16 to 17
years. Sex was determined by self-report with options of male or
female. We used the more inclusive NHANES race/ethnicity vari-
able in which children who identified as Mexican American were
coded as such, those who identified as Hispanic or Latino were
coded as other Latino, and those who identified as non-Latino
were coded according to self-reported race of White, Black, Asian,
or other (American Indian or Alaska Native, Native Hawaiian or
Pacific Islander, mixed race).

We used 2 proxy measures for socioeconomic status, family
poverty income ratio (PIR) and parent/guardian education level.
PIR was calculated by dividing family income by the Department
of Health and Human Services’ poverty guidelines and then cat-
egorized as low (PIR <1.3), medium (PIR ≥1.3 and <3.5), and
high (PIR ≥3.5). This categorization was used to be consistent
with past obesity-related research and because a PIR of <1.3 is of-
ten used to determine eligibility for federally funded programs, in-
cluding the Supplemental Nutrition Assistance Program (16). Par-
ent/guardian education level was measured as the highest educa-
tion of the household reference person, who was the first person
listed in the household aged 18 years or older who owned or ren-
ted the residence.

Statistical analysis

We computed frequencies on our study sample. Because each of
the continuous variables had nonnormal distributions (assessed via
Shapiro–Wilk test), medians with interquartile range were calcu-
lated. Prevalence estimates of elevated and hypertensive BP were
computed for the 2011–2018 period overall and by 4 biennial
cycles. We estimated crude prevalence differences and weight
status (BMI percentile ≥85) adjusted prevalence differences with
95% CIs for elevated and hypertensive BP for each sociodemo-
graphic subgroup through log binomial regression with the iden-
tity link (17). Each sociodemographic factor was assessed separ-
ately. Models were then adjusted for weight status. Assessment of
correlations between weight status and each sociodemographic
variable suggested adjusted models were not collinear. All ana-
lyses were appropriately weighted and analyzed with examination
sample weights and Taylor series linearization (13) accounting for
the complex sampling design of NHANES.

Results
Characteristics of US children. Among children aged 8 to 17 years
in NHANES 2011–2018, nearly a third (31.1%) were aged 13 to
15 years (Table 1). About half were female (49.7%). More than
half (55.4%) were non-Latino White. The next largest racial/eth-

nic group was Mexican American (14.1%). Over one-third
(37.6%) had an unhealthy body weight index (BMI) (≥85 percent-
ile).

Prevalence of elevated and hypertensive BP. In the most recent
NHANES cycle, 2017–2018, the prevalence of elevated BP was
6.2% (95% CI, 4.2%–9.3%) (Table 2) and the prevalence of hy-
pertensive BP was 3.9% (95% CI, 2.9%–5.3%). Prevalence of hy-
pertensive BP overall from 2011–2018 was 3.8% (95% CI,
3.3%–4.5%).

Elevated and hypertensive BP by child’s weight status. Both elev-
ated and hypertensive BP were more prevalent in children categor-
ized as overweight or as having obesity compared with children of
healthy weight. For elevated BP among overweight children, the
prevalence difference was +4.3% (95% CI, 1.8%–6.8%). For chil-
dren with obesity, the prevalence difference for elevated BP was
+7.8% (95% CI, 5.7%–9.9%). For hypertensive BP, the preval-
ence difference for overweight children was +1.9% (95% CI,
0.3%–3.5%), and for children with obesity, the prevalence differ-
ence was +6.4% (95% CI, 4.3%– 8.6%) (Table 3). Children with
BMIs within the range indicating obesity had a prevalence of hy-
pertensive BP almost 4 times greater than those with healthy
weight (8.6%; 95% CI, 6.9%–10.9%) versus 2.2% (95% CI,
1.7%–2.8%).

Sociodemographic differences in elevated BP prevalence. Preval-
ence of elevated BP differed across sociodemographic groups.
P reva lence  was  h ighe r  among  ma les  (9 .6%;  95%  CI ,
8.1%–11.2%) than among females (4.9%; 95% CI, 3.9%–6.1%),
and the difference remained significant after adjustment for body
weight status (adjusted prevalence difference, +4.6%; 95% CI,
2.8%–6.5%) (Table 3). Prevalence was also greater among older
children (16–17 y vs 8–9 y) before adjustment (crude prevalence
difference +6.9%; 95% CI, 3.7%–10.2%) and after adjustment
(adjusted prevalence difference, +6.3%; 95% CI, 3.2%–9.4%).
Children of non-Latino Asian descent had the lowest crude preval-
ence of elevated BP (4.6%; 95% CI, 2.9%–7.4%), followed by
non-Latino White children (6.3%; 95% CI, 5.1%–7.9%), whereas
non-Latino Black children had significantly greater prevalence
(10.4%; 95% CI, 8.8%–12.1%), with the crude prevalence differ-
ence +4.0% (95% CI, 2.1%–5.9%) (Table 3). After adjustment for
weight status, these prevalence differences remained: +4.0 (95%
CI, 2.2%–5.8%) among non-Latino Black children compared with
non-Latino White children. Elevated BP also appeared to have an
inverse relationship with socioeconomic status: the highest preval-
ence estimates were observed among children of low-income fam-
ilies (8.4%; 95% CI, 7.3%–9.6%) or from a household with par-
ent/guardian educational attainment of less than a high school dip-
loma (8.0%; 95% CI, 6.5%–9.9%) in unadjusted estimates. These
socioeconomic differences were attenuated, and significance re-
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mained only when comparing those with the lowest parent/guardi-
an education (<high school diploma) to those with the highest
(college graduate or above) after adjustment for weight status (ad-
justed prevalence difference, +2.1%; 95% CI, 0%–4.3%).

Sociodemographic differences in prevalence of hypertensive BP.
Prevalence of hypertensive BP also differed by sociodemographic
groups as did  crude and adjusted prevalence differences. Al-
though the unadjusted prevalence estimates were higher among
children in all racial/ethnic groups compared with non-Latino
White children (unadjusted prevalence difference from +0.7%
[95% CI, −1.2% to 2.6%] to +2.3 [95% CI −0.4% to 5.1%]), these
differences were not significant (Table 3). The unadjusted preval-
ence of hypertensive BP was higher among male children (preval-
ence, +1.7%; 95% CI, 0.2%–3.2%) than female children, but this
difference was no longer significant after adjustment for the differ-
ential distribution of weight status. The prevalence of hypertens-
ive BP was lower among children aged 13 to 15 years compared
with those aged 8 to 9 years (unadjusted prevalence difference,
−4.1%; 95% CI, −5.9% to −2.3%), and these differences re-
mained significant after adjustment for weight status (adjusted pre-
valence difference, −3.8%; 95% CI, −5.6% to −2.0%). No differ-
ences in hypertensive BP prevalence were seen across PIR levels
or parent/guardian education levels.

Discussion
Our study showed prevalence among children aged 8 to 17 years
to be 7.2% for elevated BP and 3.8% for hypertensive BP accord-
ing to 2017 AAP guidelines. Our findings also confirm the import-
ant relationship between body weight and BP among children aged
17 years or younger. Children who were classified as overweight
or having obesity were more likely to have elevated or hypertens-
ive BP than healthy-weight children. We identified associated so-
ciodemographic differences and found that some, but not all, of
these differences were attenuated after accounting for disparities in
body weight (1,8,9). We found higher prevalence estimates of el-
evated BP in males, older children (16–17 y), non-Latino Black
children, and children of lower socioeconomic status. After adjust-
ment for weight status, elevated BP prevalence differences in age,
sex, race/ethnicity, and parent/guardian education persisted in
these groups. Hypertensive BP was highest among younger chil-
dren (8–9 y), Mexican America children, and males.

The prevalence of elevated and hypertensive BP observed in our
study is higher than previous estimates (7,8). These earlier estim-
ates were based on previous guidelines where weight distribution
skewed the normative tables resulting in higher BPs at lower per-
centiles and fewer children meeting the elevated and hypertensive
percentiles (18). A previous study that used the 2017 AAP

guidelines found a declining trend in hypertensive BP prevalence
among children aged 8 to 17 years in NHANES data when com-
paring data collected in 2005–2008 with data collected in
2013–2016 (1). Focusing on more recent data and not aggregating
biennial cycles, we found the prevalence of elevated and hyper-
tensive BP to fluctuate between the study years of 2011 and 2018.
However, overlapping confidence intervals suggest these differ-
ences were probably due to chance. The prevalence of elevated
and hypertensive BPs was highest in the NHANES 2011–2012
cycle and lowest in 2013–2014. Past declining trends may have
been misleading by not including the 2011–2012 cycle. Our pre-
valence estimate of 3.8% suggests that hypertensive BP among
children remains an important public health issue and that the
Healthy People 2020 goal of reducing this prevalence to 3.2% has
thus far not been achieved (19).

Our study confirmed results of previous studies that showed over-
weight and obesity to be major risk factors for high BP in children
(2–5,7,9,20) and supports changes in the AAP guidelines to the
use of BP tables based on children of healthy body weight. In our
study, adjustment for weight resulted in the attenuation of preval-
ence differences in elevated and hypertensive BP across the so-
ciodemographic groups examined, emphasizing the influence of
weight on observed disparities in BP. Thus, future studies that ex-
amine sociodemographic differences in children’s BP levels need
to adjust for the child’s weight in further stratified or multivari-
able adjusted regression analyses to more systematically examine
differences across any strata under study.

Consistent with the published literature, our findings suggest that
in unadjusted estimates male children, children with parent/guardi-
an with lower levels of education, and children from families with
low income levels experienced a greater burden of cardiovascular
risk because of disproportionate rates of unhealthy body weight
(21). Sex differences in physiologic parameters, such as total cho-
lesterol levels, and health behaviors, such as physical activity
levels, have previously been highlighted in relation to childhood
obesity and could contribute to the higher unadjusted prevalence
of hypertensive BP observed among males (21). Disparities in the
built environment, which affect patterns of physical activity, and
access to healthy foods at affordable prices are acknowledged risk
factors for children of low socioeconomic status who are over-
weight and could contribute to the higher unadjusted prevalence of
elevated BP observed in children with low levels of parent/guardi-
an education or income (22,23). Thus, through various weight-
related pathways and mediators, weight-related disparities may
contribute to disparities in unadjusted prevalence of BP levels
across the sociodemographic factors of sex, education, and family
income.
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The crude racial/ethnic prevalence differences detected in our
study underscore the disproportionate burden of elevated BP and
unhealthy weight in non-Latino Black communities (24,25). Nu-
merous factors across socioecological levels have been noted to
contribute to disproportionate obesity prevalence across racial/eth-
nic groups (24,25). Here again, we see that factors contributing to
weight disparities may also contribute to BP-related disparities
(23). Weight-related risk factors can be systematic and range from
health care access to safety and opportunity (26). Beyond describ-
ing their existence, more action needs to be taken to disentangle
and prevent the factors contributing to these disparities to achieve
health equity.

In our study, racial/ethnic disparities in prevalence of elevated and
hypertensive BP remained after adjusting for weight status. This
indicates that factors other than body weight contribute to racial/
ethnic disparities in children’s BP and that other pathways to less
than optimal BP levels may begin in childhood. One such path-
way is psychosocial stress, which has been extensively studied in
adult populations (27). Empirical investigation of pathways
(obesity-related and other) to racial/ethnic disparities in elevated
BP prevalence is warranted as are interventional and policy-based
efforts designed to narrow these differences and lower children’s
risk of subsequent cardiovascular disease. Weight disparities did
not fully explain observed differences in elevated BP prevalence
by sex in our study. In adult populations, sex-related BP differ-
ences are well established (28), and our findings suggest that the
pathways to these sex-related BP differences may begin in child-
hood.

The differences we found in prevalence estimates of elevated and
hypertensive BP in relation to age may be due in part to increased
BP variability among young children (29) and in the use of
percentile-based definitions for children aged 8 to 12 years com-
pared with static cutoffs for children aged 13 to 17 years (30). Ad-
ditionally, prevalence differences detected across age groups could
be due to changes in BP associated with puberty and to the inter-
section of these changes with age, sex, and race/ethnicity. Further
understanding is needed about how levels of BP disorders differ,
and long-term follow-up data on BP levels among children are
needed.

Our study highlights opportunities for reduction of elevated and
hypertensive BP levels among US children. Efforts focusing on in-
creased equity in access to care through policy changes to combat
obesity in racially/ethnically and socioeconomically diverse popu-
lations should be expanded. Specific focus and efforts directed at
systematic change to improve social determinants of health are
also needed. Efforts to understand the causes of racial/ethnic and
socioeconomic disparities and to reduce them could have short-
and long-term benefits through improvements in children’s health

and long-term prevention into adulthood (31). Given the well-
known tracking of BP into the adult years and the strong associ-
ation between elevated BP and cardiovascular and other chronic
diseases, particular focus on preventing the large number of males
with elevated BP from progressing to hypertension is warranted
(32). Further research and risk reduction approaches should be dir-
ected to expanding BP screening in national samples of young
children to improve our understanding of childhood hypertensive
BP and reduce the risk of chronic diseases associated with hyper-
tension later in life. Clinicians should be aware of socioeconomic
disparities and the role of overweight highlighted in our study.

Strengths of the present study come from its use of contemporary
nationally representative data and current BP screening guidelines.
Although assessing subgroup differences in children’s elevated
and hypertensive BP may be difficult because of low case counts,
we were able to combine the 4 most recent NHANES data cycles
to obtain contemporary estimates across sociodemographic
groups. The data analyzed in our study were collected by trained
professionals who used standardized methods under controlled
conditions and with quality control measures. This is important
because collecting accurate BP measurements among children can
be challenging (5).

Our study also has limitations. Despite the strengths inherent in
the use of NHANES data, the study was limited by the data collec-
ted in that survey. Although declining response rates are of con-
cern, NHANES has taken steps to mitigate the potential for nonre-
sponse bias (13). Blood pressure measurements were limited to a
single occasion rather than a series on 3 occasions, as is necessary
for clinical diagnosis. However, previous childhood hypertension
studies also used readings from a single occasion, including those
providing national prevalence estimates (1,5). No single measure
accurately reflects socioeconomic status, and we were unable to
evaluate food insecurity as a marker of socioeconomic status, or
low birthweight as a potential confounder, because NHANES as-
sesses these measures only in children aged 16 years or older.
Data on other important, potentially confounding variables, in-
cluding family history of hypertension, chronic kidney disease,
and chronic sleep disturbance were not available.

Elevated and hypertensive BP affects US children disproportion-
ately in various sociodemographic groups, and body weight influ-
ences these health disparities. The burden of this cardiovascular
risk is higher in children who are male, non-Latino Black, or of
low socioeconomic status. Age, sex, and race/ethnicity may influ-
ence BP independently of weight status. Efforts are needed to bet-
ter understand and intervene on the mechanisms through which
these factors interact with BP in children. Obesity and hyperten-
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sion are preventable disorders that potentially cause lifelong harm.
Continued and amplified efforts are needed related to elevated and
hypertensive BP among children aimed at lowering the preval-
ence, decreasing disparities, and ultimately achieving health
equity.
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Tables

Table 1. Characteristics of Noninstitutionalized US Children Aged 8 to 17 Years, National Health and Nutrition Examination Survey (NHANES) 2011–2018

Characteristic Children (Unweighted, N = 5,971; Weighted, N = 36,612,323)a

Age, y

8–9 18.9

10–12 29.2

13–15 31.1

16–17 20.9

Female 49.7

Race/ethnicity

Non-Latino White 55.4

Non-Latino Black 13.8

Mexican American 14.1

Other Latino 7.1

Non-Latino Asian 4.1

Otherb 5.5

Highest level parent/guardian education

≥College graduate 28.8

High school diploma/GED/some college 52.6

<High school diploma 18.5

Family incomec

High 30.1

Medium 39.2

Low 30.7

Weight status

BMI percentile, median (IQR) 73.3 (42.7-93.0)

Healthy weight (BMI percentile <85) 62.5

Overweight (BMI percentile ≥85 to <95) 17.0

Obesity (BMI percentile ≥95) 20.6

Abbreviation: BMI, body mass index; IQR, interquartile range.
a Values are weighted percentage unless otherwise indicated.
b Includes American Indian or Alaska Native, Native Hawaiian or Pacific Islander, and mixed race.
c Determined by family poverty income ratio (PIR): family income divided by Department of Health and Human Services poverty guidelines (specific to family size,
year, and state of residence). High = PIR >3.5, medium = PIR ≥1.3, < 3.5; low = PIR <1.3.
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Table 2. Prevalence of Elevated and Hypertensive Blood Pressurea Among US Children Aged 8 to 17 Years (N = 36,612,323)b, by Biennial Cycle, National Health
and Nutrition Examination Survey (NHANES) 2011–2018

NHANES cycle Elevated Blood Pressure Prevalence, % (95% CI) Hypertensive Blood Pressure Prevalence %, (95% CI)

2011–2012 8.3 (6.4–10.7) 4.6 (3.5–6.1)

2013–2014 6.0 (4.6–8.0) 2.6 (1.7–3.8)

2015–2016 8.2 (6.6–10.3) 4.3 (2.9–6.3)

2017–2018 6.2 (4.2–9.3) 3.9 (2.9–5.3)
a Hypertensive and elevated blood pressure determined by 2017 American Academy of Pediatrics guidelines. Hypertensive: blood pressure percentile ≥95 or aver-
age blood pressure ≥130/80 mm Hg (whichever was lower) for children aged 8–12 years and ≥130/80 mm Hg for children aged ≥ 13 years. Elevated blood pres-
sure: ≥90th percentile to <95th percentile or 120/<80 mm Hg to <95th percentile (whichever is lower) for children aged 8–12 years and 120/<80 to 129/<80
mm Hg for children aged 13 to 17 years.
b Unweighted, N = 5,971.
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Table 3. Prevalence of Elevated and Hypertensive Blood Pressurea by Sociodemographic Characteristics, US Children Aged 8 to 17 Years (N = 36,612,323)b, Na-
tional Health and Nutrition Examination Survey (NHANES) 2011–2018

 Characteristic

Elevated blood pressure Hypertensive blood pressure

Prevalence, %
(95% CI)

Crude Prevalence
Difference (95% CI)

Prevalence
Difference Adjusted

for Overweight/
Obesity, % (95% CI)

Prevalence, %
(95% CI)

Crude Prevalence
Difference (95% CI)

Prevalence
Difference Adjusted

for Overweight/
Obesity, % (95% CI)

BMI percentilec

Healthy weight,
<85

4.9 (4.1 to 5.9) Reference NA 2.2 (1.7 to 2.8) Reference NA

Overweight, ≥85 to <95 9.2 (7.1 to 12.0) 4.3 (1.8 to 6.8) 4.1 (2.7 to 6.1) 1.9 (0.3 to 3.5)

Obesity, ≥95 12.7 (10.7 to 15.1) 7.8 (5.7 to 9.9) 8.6 (6.9 to 10.9) 6.4 (4.3 to 8.6)

Age, y

8–9 5.9 (4.4 to 8.0) Reference Reference 6.0 (4.6 to 8.0) Reference Reference

10–12 4.3 (3.2 to 6.0) −1.6 (−3.6 to 0.5) −1.7 (−3.6 to 0.3) 4.0 (3.0 to 5.3) −2.1 (−4.1 to 0.02) −1.5 (−3.6 to 0.7)

13–15 7.0 (5.6 to 8.8) 1.1 (−1.2 to 3.4) 0.7 (−1.5 to 2.8) 2.0 (1.4 to 2.8) −4.1 (−5.9 to −2.3) −3.8 (−5.6 to −2.0)

16–17 12.8 (10.4 to 15.8) 6.9 (3.7 to 10.2) 6.3 (3.2 to 9.4) 4.5 (3.2 to 6.3) −1.6 (−3.9 to 0.8) −1.4 (−3.6 to 0.7)

Sex

Female 4.9 (3.9 to 6.1) Reference Reference 3.0 (2.2 to 4.1) Reference Reference

Male 9.6 (8.1 to 11.2) 4.6 (2.8 to 6.5) 4.6 (2.7 to 6.4) 4.7 (3.7 to 5.9) 1.7 (0.2 to 3.2) 1.3 (−0.2 to 2.8)

Race/ethnicity

Non-Latino White 6.3 (5.1 to 7.9) Reference Reference 3.2 (2.4 to 4.3) Reference Reference

Non-Latino Black 10.4 (8.8 to 12.1) 4.0 (2.1 to 5.9) 4.0 (2.2 to 5.8) 4.4 (3.3 to 5.8) 1.2 (−0.3 to 2.7) 0.5 (−0.8 to 1.9)

Mexican American 8.4 (6.8 to 10.5) 2.1 (−0.1 to 4.3) 1.6 (−0.5 to 3.7) 5.2 (3.9 to 6.8) 2.0 (0.1 to 3.9) 1.3 (−0.4 to 2.9)

Other Latinod 8.0 (6.0 to 10.6) 1.7 (−0.9 to 4.3) 1.7 (−0.7 to 4.1) 3.9 (2.4 to 6.2) 0.7 (−1.2 to 2.6) 0.3 (−1.5 to 2.0)

Non-Latino Asiand 4.6 (2.9 to 7.4) −1.7 (−4.5 to 1.0) −0.2 (−2.8 to 2.5) 4.3 (2.8 to 6.4) 1.1 (−0.7 to 2.9) 1.5 (−0.2 to 3.1)

Otherd,e 6.7 (4.2 to 10.7) 0.4 (−2.9 to 3.7) 0.2 (−2.7 to 3.1) 5.5 (3.5 to 8.6) 2.3 (−0.4 to 5.1) 1.9 (−0.6 to 4.4)

Family education

≥College graduate 5.4 (4.0 to 7.4) Reference Reference 3.9 (2.7 to 5.5) Reference Reference

High school diploma/
GED/some college

8.0 (6.8 to 9.4) 2.5 (0.6 to 4.5) 1.6 (−0.3 to 3.5) 3.8 (3.0 to 4.9) −0.02 (−1.7 to 1.7) −0.7 (−2.4 to 0.9)

<High school diploma 8.0 (6.5 to 9.9) 2.6 (0.4 to 4.8) 2.1 (0.0 to 4.3) 3.8 (2.8 to 5.2) −0.06 (−1.8 to 1.7) −0.5 (−2.3 to 1.3)

Family incomef

High 5.8 (4.2 to 7.9) Reference Reference 3.1 (2.1 to 4.5) Reference Reference

Abbreviation: NA, not applicable.
a Hypertensive and elevated blood pressure determined by 2017 American Academy of Pediatrics guidelines. Hypertensive: blood pressure percentile ≥95 or aver-
age blood pressure ≥130/80 mm Hg (whichever was lower) for children aged 8–12 years and ≥130/80 mm Hg for children aged ≥ 13 years. Elevated blood pres-
sure: ≥90th percentile to <95th percentile or 120/<80 mm Hg to <95th percentile (whichever is lower) for children aged 8–12 years and 120/<80 to 129/<80
mm Hg for children aged 13 to 17 years.
b Unweighted, N = 5,971.
c BMI (weight in kg/height in m2) as percentile according to the Centers for Disease Control and Prevention 2000 growth charts.
d Had fewer than 30 participants; therefore, did not meet NHANES reporting standards in the hypertensive category.
e Includes American Indian or Alaska Native, Native Hawaiian or Pacific Islander, and mixed race.
f Determined by family poverty income ratio; family income divided by Department of Health and Human Services poverty guidelines (specific to family size, year
and sate of residence). High PIR = >3.5, medium PIR = ≥1.3 to <3.5, low PIR = <1.3.

(continued on next page)
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(continued)

Table 3. Prevalence of Elevated and Hypertensive Blood Pressurea by Sociodemographic Characteristics, US Children Aged 8 to 17 Years (N = 36,612,323)b, Na-
tional Health and Nutrition Examination Survey (NHANES) 2011–2018

 Characteristic

Elevated blood pressure Hypertensive blood pressure

Prevalence, %
(95% CI)

Crude Prevalence
Difference (95% CI)

Prevalence
Difference Adjusted

for Overweight/
Obesity, % (95% CI)

Prevalence, %
(95% CI)

Crude Prevalence
Difference (95% CI)

Prevalence
Difference Adjusted

for Overweight/
Obesity, % (95% CI)

Medium 7.8 (6.5 to 9.2) 2.0 (−0.3 to 4.2) 1.3 (−1.1 to 3.6) 4.0 (3.1 to 5.2) 0.9 (−0.7 to 2.6) 0.4 (−0.9 to 1.7)

Low 8.4 (7.3 to 9.6) 2.2 (0.4 to 4.0) 1.4 (−0.4 to 3.2) 4.6 (3.6 to 5.8) 1.4 (−0.2 to 3.0) 0.6 (−0.8 to 2.1)

Abbreviation: NA, not applicable.
a Hypertensive and elevated blood pressure determined by 2017 American Academy of Pediatrics guidelines. Hypertensive: blood pressure percentile ≥95 or aver-
age blood pressure ≥130/80 mm Hg (whichever was lower) for children aged 8–12 years and ≥130/80 mm Hg for children aged ≥ 13 years. Elevated blood pres-
sure: ≥90th percentile to <95th percentile or 120/<80 mm Hg to <95th percentile (whichever is lower) for children aged 8–12 years and 120/<80 to 129/<80
mm Hg for children aged 13 to 17 years.
b Unweighted, N = 5,971.
c BMI (weight in kg/height in m2) as percentile according to the Centers for Disease Control and Prevention 2000 growth charts.
d Had fewer than 30 participants; therefore, did not meet NHANES reporting standards in the hypertensive category.
e Includes American Indian or Alaska Native, Native Hawaiian or Pacific Islander, and mixed race.
f Determined by family poverty income ratio; family income divided by Department of Health and Human Services poverty guidelines (specific to family size, year
and sate of residence). High PIR = >3.5, medium PIR = ≥1.3 to <3.5, low PIR = <1.3.
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