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Abstract

Background: Hypertension in youth, often linked to the obesity epidemic, is a precursor to future cardiovascular disease. 
However, data on uncontrolled hypertension and its management in this population are limited. The objective of this study 
was to examine the awareness and treatment of uncontrolled hypertension among US youths aged 16–24 years by weight 
status.

Methods: This cross-sectional study used data from 812 participants (weighted n=36 million) from the National Health 
and Nutrition Examination Survey (NHANES) 2021–2023. Weight status was categorized as healthy weight or overweight/
obesity. Uncontrolled hypertension, awareness, and treatment were defined according to standard guidelines and published 
literatures. Unadjusted and adjusted prevalence ratios (PR) and 95% confidence internals (CI) were estimated using Poisson 
regression models with robust error.

Results: Prevalence of hypertension among youths aged 16–24 years was 13.7% (weighted n=4.9 million), and uncontrolled 
hypertension was 13.3% (weighted n=4.7 million). Overweight/obese youths had a significantly higher prevalence of 
uncontrolled hypertension than their healthy-weight peers (19.3% vs 7.6%; adjusted PR, 2.3; 95% CI, 1.5–3.7). Awareness 
was critically low, and treatment was nearly nonexistent. The prevalence of uncontrolled hypertension increased substantially 
with age (18.6% in ages 20–24 vs. 6.9% in ages 16–19 years) and was much higher in males (18.7% in males vs. 7.8% in 
females).

Conclusions: A large proportion of US youths, particularly those with overweight/obesity, have uncontrolled hypertension. 
The low rates of awareness and pharmacological treatment identified in this study suggest a need for further evaluation of 
current screening and management practices within this population.
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Abbreviations

AHT: Antihypertensive Therapy; BP: Blood Pressure; BMI: 
Body Mass Index; CDC: Centers for Disease Control and 
Prevention; CI: Confidence Interval; DBP: Diastolic Blood 
Pressure; IRB: Institutional Review Board; SBP: Systolic 
Blood Pressure; NHANES: National Health and Nutrition 
Examination Survey; NCHE: National Center for Health 
Statistics; PIR: Poverty-To-Income Ratio; PR: Prevalence 
Ratio; SE: Standard Error; US: United States

Background

Hypertension, high blood pressure (BP), is a leading 
modifiable risk factor for cardiovascular disease, stroke, and 
premature mortality [1]. Based on the most recent United 
States (US) guidelines, approximately 50% of US adults meet 
the criteria for hypertension (BP ≥130/80 mm Hg) [2-4]. 
Additionally, hypertension prevalence increases markedly 
with age, affecting 22% of those aged 18–39 years, 54% of 
those aged 40–59 years, and 75% of those aged 60 and older 
[4]. 

To reduce adverse health outcomes, achieving BP 
control through lifestyle modifications or antihypertensive 
medications (AHT) is critical [5]. Despite the importance of 
BP control, more than half of adults with hypertension have 
uncontrolled hypertension, often due to unawareness or lack 
of treatment [6]. 

Although traditionally considered an adult condition, 
hypertension also affects younger populations, reflecting 
the growing burden of overweight/obesity among youths 
[7-9]. In the US, approximately 40% of adolescents have 
overweight/obesity [10,11]. Excess adiposity contributes to 
increased vascular resistance, altered sympathetic activity, 
and renal sodium retention, all of which promote higher 
BP levels even early in life [12,13]. Although hypertension 
affects about 5% of US adolescents aged 12–19 years overall, 
the prevalence doubles to about 10% among those with 
obesity [10,11]. 

Timely detection and effective management of 
hypertension during adolescence and young adulthood are 
crucial, as early life hypertension often persists into adulthood 
and accelerates the development of cardiovascular and renal 
complications [14,15]. Despite these risks, hypertension in 
youth frequently remains underdiagnosed and undertreated, 
partly due to limited screening, evolving BP definitions, and 
the perception that hypertension is rare in this age group 
[16]. 

The underdiagnosis and undertreatment of hypertension 
among adolescents and young adults may lead to a large 
proportion of uncontrolled hypertension; however, previous 
studies have mainly focused on uncontrolled hypertension 
among adults [6,17]. To our knowledge, no study has focused 
on uncontrolled hypertension among US youths, especially 
those with overweight/obesity in the post-pandemic era, 
when lifestyle, healthcare access, and health behaviors 
have shifted significantly. Understanding uncontrolled 
hypertension, especially among individuals with comorbid 
overweight or obesity in this population, can provide 
important context for evaluating current screening and 
management practices. 

Using the most recent National Health and Nutrition 
Examination Survey (NHANES) cycle (2021-2023), this 
study aimed 1) to examine the awareness and treatment of 
uncontrolled hypertension among US youths aged 16–24 
years overall and by weight status and 2) to stratify the 
results by age groups (16–19 vs. 20–24 years) and sex 
(females vs. males).

Methods

Study Population

This study utilized data from the most recent publicly 
available NHANES August 2021–August 2023 cycle 
[18]. The NHANES is a nationally representative survey 
designed to assess the health and nutritional status of 
the noninstitutionalized US population. Approximately 
5,000 individuals are examined annually using a complex, 
multistage, probability-cluster sampling design with unequal 
selection probabilities. Data collection involves in-home 
interviews and physical examinations conducted at mobile 
examination centers. 

All NHANES protocols are approved by the National 
Center for Health Statistics (NCHS) Research Ethics Review 
Board. Because this study involved a secondary analysis of 
publicly available, de-identified data, neither Institutional 
Review Board (IRB) review nor exempt determination was 
required.

The eligibility criteria for this study were as follows: 1) 
US youths (16–24 years) who participated in the interviews 
and physical examinations components of the NHANES 
2021–2013; 2) individuals with ≥2 BP measurements at rest; 
and 3) individuals with height and weight measurements 
(Figure 1). 
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Figure 1: Sample Selection Flowchart. NHANES, National Health and Nutrition Examination Survey; US, United States.

Overweight/Obesity

For youths aged 16–17 years, weight status was 
categorized using age- and sex-specific reference values from 
the 2000 Centers for Disease Control and Prevention (CDC) 
growth charts (healthy weight: body mass index (BMI)-for-
age ≥5th to <85th percentiles; overweight: ≥85th to <95th 
percentiles; obesity: ≥95th percentiles) [19]. For young 
adults aged 18–24 years, weight status was categorized 
based on BMI (healthy weight: BMI <25 kg/m2; overweight: 
BMI ≥25 to <30 kg/m2; obesity: BMI ≥30 kg/m2).

Awareness and Treatment of Uncontrolled Hypertension
The survey included an in-person examination of resting 

systolic blood pressure (SBP) and diastolic blood pressure 
(DBP) taken by certified examiners. The mean SBP and 
DBP values were used for estimations. For adolescents 
aged 16–17 years, elevated BP was defined as BP ≥90th to 
<95th percentile or SBP ≥120 mmHg to <95th percentile 
[10,20]. Hypertension was defined as BP ≥95th percentile, 
BP ≥130/80 mmHg, or AHT use [10,20]. 

Uncontrolled hypertension among adolescents was 
defined as BP ≥95th percentile or BP ≥130/80 mmHg, 
among those with hypertension [6,10,17]. For young adults 
18–24 years, elevated BP was defined as SBP ≥120 mm to 
<130 mm Hg and DBP <80 mmHg. Hypertension was defined 
as BP ≥130/80 mmHg or AHT use [10,17,21]. Uncontrolled 
hypertension among young adults was defined as BP 
≥130/80 mmHg, among those with hypertension [6,10,17]. 
Stage 2 hypertension was defined as BP ≥140/90 mmHg [5]. 

 Hypertension awareness and treatment were only 
available in individuals ≥16 years. Awareness of hypertension 
was defined as a “yes” response to the question: “Have you 
ever been told by a doctor or other health professional that 
you had hypertension, also called high blood pressure?” 
Treatment of hypertension was defined by answering “yes” to 
the following question: “Are you now taking any medication 
prescribed by a doctor for your high blood pressure?” 
Awareness and treatment of hypertension were not collected 
for individuals <16 years [6]. 

Covariates

Most characteristics were self-reported during 
interviews, including age (16–19, 18–24 years), sex (male or 
female), race/ethnicity (non-Hispanic White, non-Hispanic 
Black, Hispanic, non-Hispanic Asian, or other races), US-
born (yes or no), and any health insurance (yes or no). The 
poverty-to-income ratio (PIR) was calculated using the NCHS 
as the ratio of self- or proxy-reported family income to the 
federal poverty threshold, taking family size into account. 
The PIR was categorized as less than 1.30 (low income), 1.30 
to 3.49 (middle income), 3.50 or greater (high income), and 
unknown [22]. 

Diabetes (yes or no) was defined by self-report, random 
glucose ≥200 mg/L, or hemoglobin A1C ≥6.5% [23]. 
Hyperlipidemia (yes or no) was defined by self-report or total 
cholesterol ≥200 mg/dL [24]. Self-reported comorbidities 
were defined as a “yes” response to the question: “Have you 
ever been told by a doctor or other health professional that 
you had…”
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Statistical Analyses

All analyses accounted for NHANES sampling weights 
and adjusted variance estimates for NHANES’ multistage, 
clustered sample design [18]. After applying sampling 
weights, the weighted results represented the US general 
population [18]. 

Weighted proportions and standard errors (SEs) 
were used to describe categorical variables. Poisson 
regression models with robust error estimation were used 
to compare outcomes between those with a healthy weight 
vs. overweight/obesity. Awareness and treatment were 
described among individuals with uncontrolled hypertension. 
Both unadjusted and adjusted prevalence ratios (PRs) with 
95% confidence intervals (CIs) were estimated. The adjusted 
models included age, sex, race/ethnicity, and PIR categories 
as covariates. Hyperlipidemia and diabetes were not adjusted 
for, as they might be mediators. The results were stratified by 
age groups and sex. Interactions between weight status and 
age group, as well as between weight status and sex, were 
examined by adding interaction terms to the models.

Statistical significance was set at p-value <0.05. All 
analyses were conducted using R.4.2.2.

Results

Characteristics by Weight Status

Among 812 (weighted n=36 million) US youths aged 
16–24 years, 441 (weighted n=18 million) had healthy 
weight and 371 (weighted n=17 million) had overweight/
obesity. The weighted proportion of females was 49.8% 
overall and was similar between the healthy-weight and 
overweight/obese groups (51.7% vs. 47.9%). Racial and 
ethnic compositions differed modestly according to the 
weight status. Youths with overweight/obesity had a higher 
prevalence of Hispanic (28.4% vs. 20.5%) and a lower 
prevalence of non-Hispanic Asian (6.2% vs. 11.7%) than 
those of healthy weight, whereas the proportion of non-
Hispanic White (47.5% vs. 48.8%) and non-Hispanic Black 
(11.2% vs. 11.5%) participants was similar across groups. 
Most participants were US-born (90.2%) and insured 
(90.7%), with little variation by weight status. Socioeconomic 
differences were observed, as participants with overweight/
obesity were less likely to be from high-income households 
(14.5% vs. 22.0%) and more likely to be from middle-income 
households (35.9% vs. 27.7%). Hyperlipidemia (15.9% vs. 
8.6%) was more common among youths with overweight/
obesity than among their healthy-weight counterparts, and 
the prevalence of diabetes was low in both groups (1.7% vs. 
1.2%) (Table 1). 

Weighted % (SE) 16-24 years

2021-2023
All Healthy weight Overweight/obese

n=812 n=441 n=371
Female 49.8 2.5 51.7 3.0 47.9 3.0
US born 90.2 1.8 89.2 2.1 91.3 2.1

Health insurance 90.7 1.7 90.8 1.9 90.6 1.7
Race/ethnicity

Non-Hispanic White 48.2 3.8 48.8 4.1 47.5 4.9
Hispanic 24.3 3.8 20.5 3.5 28.4 5.0

Non-Hispanic Black 11.3 1.8 11.5 1.6 11.2 2.5
Non-Hispanic Asian 9 2.2 11.7 3.1 6.2 1.8

Others 7.1 1.0 7.5 1.5 6.7 1.3
Poverty to income ratio

High income (3.50 or greater) 18.4 2.6 22 3.6 14.5 2.3
Middle income (1.30 to 3.49) 31.7 3.0 27.7 3.2 35.9 3.6
Low income (less than 1.30) 25.1 4.1 26.2 4.4 23.9 4.1

Unknown 24.9 1.9 24.1 2.3 25.7 2.3
Comorbidities

Hyperlipidemia 12.2 1.6 8.6 2.4 15.9 2.2
Diabetes 1.4 0.4 1.2 0.9 1.7 0.8

Abbreviations: SE, standard error; US, United States.
Table 1: Characteristics of US youths aged 16–24 years by weight status.
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Hypertension Control, Awareness, and 
Treatment by Weight Status

Among US youths aged 16–24 years, the weighted 
prevalence of elevated BP was 11.1%, with no significant 
difference between those of healthy weight and those with 
overweight/obesity (unadjusted prevalence, 11.1% vs. 
11.0%; adjusted PR, 1.0; 95% CI, 0.5–1.8). Overall, 13.7% of 
the participants met the criteria for hypertension, including 
8.0% of healthy-weight and 19.8% of overweight/obese 
youths. After adjustment, those with overweight/obesity had 
more than twice the prevalence of hypertension compared 
to their healthy-weight peers (adjusted PR, 2.3; 95% CI, 1.5–
3.5). The prevalence of stage 2 hypertension (BP ≥140/90 
mmHg) was 2.2%, with higher a prevalence among those 

with overweight/obesity (3.0% vs. 1.4%), although this 
difference was not statistically significant (adjusted PR, 1.8; 
95% CI, 0.3–12.6).

Almost all youths with hypertension had their BP 
uncontrolled, with the prevalence of 13.3% overall, 
including 7.6% among healthy-weight youths, and 19.3% 
among overweight/obese youths (adjusted PR, 2.3; 95% CI, 
1.5–3.7). Among uncontrolled hypertension, 87.1% were 
unaware of their hypertension, 11.7% were aware of but 
untreated by AHT, and 1.2% were aware of and treated by 
AHT. In addition, more youths with a healthy weight were 
unaware of their hypertension than their overweight/obese 
counterparts (96.9% vs. 83.0%) (Table 2, Figure 2). 

Weighted % (SE) 16-24 years Unadjusted PR Adjusted PR

2021-2023
All Healthy weight Overweight/obese (95% CI) 

 *p<0.05
(95% CI)      
 *p<0.05n=812 n=441 n=371

Elevated BP 11.1 0.9 11.1 1.5 11 1.7 1.0 (0.6, 1.7) 1.0 (0.5, 1.8)
Hypertension 13.7 1.3 8 1.4 19.8 2.0 2.5 (1.7, 3.6)* 2.3 (1.5, 3.5)*

Stage 2 hypertension 2.2 0.8 1.4 0.8 3.0 1.3 2.1 (0.5, 9.7) 1.8 (0.3, 12.6)
Currently treated by AHT 0.6 0.2 0.4 0.3 0.8 0.4 2.0 (0.3, 12.5) 2.4 (0.2, 38.0)
Controlled hypertension 0.4 0.2 0.4 0.3 0.5 0.3 1.2 (0.1, 10.0) 1.1 (0.1, 18.9)

Uncontrolled 
hypertension 13.3 1.3 7.6 1.3 19.3 2.0 2.5 (1.7, 3.7)* 2.3 (1.5, 3.7)*

Table 2: Hypertension control of US youths aged 16–24 years by weight status.

Figure 2: Uncontrolled hypertension awareness and treatment. AHT, antihypertensive. The prevalence of uncontrolled 
hypertension was 13.3% in all participants, 7.6% in those with healthy weight, and 19.3% in those with overweight/obese.
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Hypertension Control, Awareness, and 
Treatment by Weight Status and Age Groups

The prevalence of both hypertension and uncontrolled 
hypertension was substantially higher in young adults 
aged 20–24 years (19.1% and 18.6%, respectively) than in 
adolescents aged 16–19 years (7.3% and 6.9%, respectively). 
The interactions between weight status and age groups 
were not significant, indicating that the association 
between weight status and hypertension did not differ by 
age groups. Among youths aged 16–19 years, prevalence 
of hypertension was 7.3%, which was higher among those 
with overweight/obesity than among those with a healthy 
weight (11.4% vs. 4.3%; adjusted PR, 2.8; 95% CI, 1.0–7.7). 

Uncontrolled hypertension affected 10.9% of overweight/
obese adolescents and 4.0% of healthy-weight adolescents. 
In young adults aged 20–24 years, hypertension prevalence 
was 19.1% overall, increasing from 12.0% among healthy-
weight to 25.1% among overweight/obese participants 
(adjusted PR, 2.0; 95% CI, 1.0–3.9). Individuals with 
uncontrolled hypertension showed a similar pattern (24.7% 
vs. 11.5%; adjusted PR, 2.0; 95% CI, 1.1–3.8). Across both age 
groups, AHT use was rare (<2%) and stage 2 hypertension 
was uncommon (<4%). In addition, a large proportion of 
individuals with uncontrolled hypertension were unaware of 
their condition in both age groups (16–19 years: 81.8% vs. 
20–24 years: 88.7%) (Table 3, Figure 3). 

Weighted % (SE) 16-19 years Unadjusted PR Adjusted PR

2021-2023
All Healthy weight Overweight/obese (95% CI)

 *p<0.05
(95% CI)
 *p<0.05n=524 n=311 n=213

Elevated BP 12.9 1.7 12.5 2.2 13.5 2.5 1.1 (0.6, 1.9) 1.2 (0.7, 2.1)
Hypertension 7.3 1.7 4.3 1.2 11.4 3.6 2.6 (1.1, 6.1)* 2.8 (1.0, 7.7)*

Stage 2 hypertension 1.1 0.5 0.2 0.2 2.3 1 10.1 (1.0, 107.4) 10.1 (0.6, 158.6)
Currently treated by AHT 0.7 0.4 0.3 0.3 1.4 0.8 4.5 (0.4, 57.9) 6.0 (0.2, 183.8)
Controlled hypertension 0.4 0.3 0.3 0.3 0.5 0.5 1.7 (0.1, 36.8) 1.3 (0.2, 11.2)

Uncontrolled hypertension 6.9 1.6 4 1.2 10.9 3.5 2.7 (1.1, 6.9)* 2.9 (0.9, 9.5)*

 
20-24 years Unadjusted PR Adjusted PR

All Healthy weight Overweight/obese (95% CI)
 *p<0.05

(95% CI)
 *p<0.05n=288 n=130 n=158

Elevated BP 9.5 1.5 9.6 2.9 9.4 1.9 1.0 (0.4, 2.3) 0.9 (0.3, 2.3)
Hypertension 19.1 1.9 12 2.6 25.1 3.4 2.1 (1.1, 3.9)* 2.0 (1.0, 3.9)*

Stage 2 hypertension 3.1 1.2 2.7 1.6 3.5 1.9 1.3 (0.2, 7.7) 1.0 (0.1, 10.0)
Currently treated by AHT 0.5 0.3 0.5 0.5 0.5 0.4 0.9 (0.0, 19.4) 0.8 (0.0, 39.1)
Controlled hypertension 0.5 0.3 0.5 0.5 0.5 0.4 0.9 (0.0, 19.4) 0.8 (0.0, 41.0)

Uncontrolled hypertension 18.6 2.0 11.5 2.6 24.7 3.2 2.1 (1.2, 3.9)* 2.0 (1.1, 3.8)*
Table 3: Hypertension control of US youths aged 16–24 years by weight status and age groups.

Figure 3: Uncontrolled hypertension awareness and treatment by age group and sex. AHT, antihypertensive. The prevalence of 
uncontrolled hypertension was 6.9% in those aged 16-19 years, 18.6% in those aged 20-24 years, 7.8% in females and, 18.7% 
in males.
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Hypertension Control, Awareness, and 
Treatment by Weight Status and Sex

The prevalence of both hypertension and uncontrolled 
hypertension was substantially higher in males (18.9% 
vs. 18.7%, respectively) than females (8.6% and 7.8%, 
respectively). The interactions between weight status and 
sex were not significant, indicating that the association 
between weight status and hypertension did not differ by sex. 
Among females, hypertension prevalence was 8.6%, which 
was higher in those with overweight/obesity than in those of 
healthy weight, although the association was not significant 
(11.4% vs. 4.3%; adjusted PR, 1.9; 95% CI, 0.7–5.0). 
Uncontrolled hypertension affected 11.4% of overweight/

obese and 4.8% of healthy-weight females (adjusted PR, 2.1; 
95% CI, 0.9–5.0). Among males, hypertension prevalence 
was 18.9%, increasing from 10.6% among healthy-weight 
to 27.0% among overweight/obese participants (adjusted 
PR, 2.4; 95% CI, 1.2–5.0). Uncontrolled hypertension was 
similarly higher among overweight/obese males (26.7% 
vs. 10.6%; adjusted PR, 2.4; 95% CI, 1.1–4.9). Across both 
females and males, AHT use was rare (<1%) and stage 2 
hypertension was uncommon (<5%). In both sexes, a large 
proportion of individuals with uncontrolled hypertension 
were unaware of their condition (females: 89.7% vs. males: 
86.0%) (Table 4, Figure 3). 

Weighted % (SE) Female Unadjusted PR Adjusted PR

2021-2023
All Healthy weight Overweight/obese

(95% CI) (95% CI)
n=423 n=116 n=197

Elevated BP 3 0.8 3.8 1.4 2.1 1.2 0.5 (0.1, 2.6) 2.3 (1.5, 3.5)
Hypertension 8.6 1.5 4.3 1.2 11.4 3.6 2.1 (0.9, 5.3) 1.9 (0.7, 5.0)

Stage 2 hypertension 1.1 0.6 0.7 0.7 1.6 1.0 2.4 (0.2, 30.1) 1.7 (0.1, 29.6)
Currently treated by AHT 0.8 0.4 0.8 0.5 0.9 0.6 1.2 (0.1, 10.6) 1.3 (0.1, 27.1)
Controlled hypertension 0.7 0.4 0.8 0.5 0.6 0.6 0.8 (0.1, 10.7) 0.7 (0.0, 17.8)

Uncontrolled hypertension 7.8 1.6 4.8 1.6 11.4 2.6 2.4 (1.0, 5.6) 2.1 (0.9, 5.0)

 
Male Unadjusted PR Adjusted PR

All Healthy weight Overweight/obese (95% CI) 
*p<0.05

(95% CI)  
*p<0.05n=389 n=215 n=174

Elevated BP 19 1.7 18.9 2.9 19.2 3.1 1.0 (0.6, 1.8) 1.7 (0.1, 29.6)
Hypertension 18.9 2.0 10.6 2.5 27.0 3.4 2.5 (1.4, 4.6)* 2.4 (1.2, 5.0)*

Stage 2 hypertension 3.3 1.3 2.2 1.4 4.3 2.1 1.9 (0.4, 10.4) 2.0 (0.2, 15.9)
Currently treated by AHT 0.4 0.3 0 0 0.7 0.5 - -
Controlled hypertension 0.2 0.2 0 0 0.4 0.4 - -

Uncontrolled hypertension 18.7 2.1 10.6 2.5 26.7 3.6 2.5 (1.4, 4.6)* 2.4 (1.1, 4.9)*
Table 4: Hypertension control of US youths aged 16–24 years by weight status and sex.

Discussion

In this nationally representative cross-sectional study 
of US youths aged 16–24 years, we found a high prevalence 
of hypertension (13.7%), which was predominantly 
uncontrolled (13.3%). This burden was disproportionately 
borne by individuals with overweight/obesity, who had more 
than double the prevalence of uncontrolled hypertension 
than their healthy-weight peers (19.3% vs. 7.6%; adjusted 
PR 2.3). These findings highlight a potential gap in blood 
pressure management among U.S. youth, particularly those 
with overweight or obesity.

This study found that overweight/obese youths had a 
higher prevalence of uncontrolled hypertension, even after 

multivariable adjustment. This observation aligns with 
reported correlations between adiposity and BP [10-13]. In 
addition, the observed higher prevalence of hyperlipidemia 
and differences in demographic factors, including a higher 
proportion of Hispanic ethnicity and lower household 
income, among youths with overweight/obesity suggests a 
clustering of cardiometabolic and socioeconomic risk factors 
that warrants further investigation.

Among US youths with hypertension, almost all of them 
(>95%) had uncontrolled hypertension. Among them, 87.1% 
were unaware of their condition, 11.7% were aware but 
untreated by AHT, and only 1.2% were aware and treated 
by AHT. These observations differ from those reported 
in the broader adult population. Among US adults with 
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hypertension, approximately 50% of them had uncontrolled 
hypertension. Among them, 39% were unaware of their 
hypertension, 16% were aware of but untreated by AHT, and 
45% were aware of and treated by AHT [6]. 

The potential reasons for these low rates of awareness 
and control are likely multifactorial. Youths and young 
adults often have infrequent contact with the healthcare 
system, and visits might be for acute issues where preventive 
screenings are overlooked [25,26]. Underestimation of long-
term risk by both youths, parents, and providers, coupled 
with challenges during the transition from pediatric to adult 
care, likely contributes to this problem [27,28]. 

The management patterns observed in this study are 
noteworthy given the documented long-term associations of 
elevated BP in early life. Hypertension during adolescence and 
young adulthood is an indicator of sustained hypertension 
in later life and is associated with the early development 
of subclinical cardiovascular changes [29-31]. Maintaining 
uncontrolled BP during this period is linked to an increased 
lifetime risk for cardiovascular disease, including myocardial 
infarction and stroke, as well as end-organ damage such 
as chronic kidney disease [14,32]. Therefore, the observed 
levels of awareness and treatment in this population may 
represent a potential area for intervention to help mitigate 
the risk of future adverse health outcomes.

A primary strength of this study is the use of a large, 
nationally representative sample, which enhances the 
external validity of the findings and allows for the calculation 
of robust prevalence estimates applicable to the broader US 
youth population. Additionally, the study employed rigorous 
clinical definitions for hypertension awareness, treatment, 
and control. By aligning these definitions with established 
clinical literature and evidence-based guidelines, the 
study ensures that the findings are both standardized and 
comparable to other epidemiological studies. Regarding 
limitations, the cross-sectional design prevents the 
establishment of temporal or causal relationships between 
overweight/obesity and uncontrolled hypertension. 
However, because the primary objective of this study was to 
describe the current prevalence of these conditions among 
US youth, the design remains appropriate.

Conclusions

In summary, these findings indicate that a notable 
prevalence of US youth, particularly those with overweight/
obesity, have hypertension that remains unrecognized 
and uncontrolled. These findings highlight several areas 
for further research, including the investigation of factors 
associated with these prevalence patterns and the assessment 
of potential management approaches.
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