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Abstract: Introduction: The American Academy of Pediatrics (AAP) published in 2017
new guidelines for the screening and management of hypertension in children containing
different nomograms compared to the European guidelines, leading to a reclassification
of blood pressure values, the consequences of which are still little investigated. The aim
of our study was to evaluate the prevalence of high blood pressure values estimated with
both the most recent American and European guidelines and to analyze the relationship
of blood pressure increases with lifestyles and potentially risky behaviors in a school
population in Western Sicily. Methods: On the occasion of the XV World Hypertension
Day, blood pressure values of 1301 students aged between 13 and 18 were measured.
Two questionnaires were administered, one relating to anamnestic data and anthropometric
parameters and a second aimed at investigating lifestyle. For the diagnosis of increased
blood pressure, both ESH and AAP criteria were considered. Results: The prevalence of
elevated blood pressure was 7.5% according to ESH criteria and nearly twice as high using
AAP criteria, with a more pronounced discrepancy in females. Individuals with elevated
blood pressure were younger, exhibited higher body weight and BMI, and had an increased
prevalence of overweight and obesity. Classification based on ESH criteria revealed higher
alcohol and drug consumption among normotensive individuals. AAP criteria identified a
higher proportion of males and greater height in the hypertensive group. Systolic blood
pressure correlated significantly with height, weight, and BMI, with stronger associations
in males, while diastolic pressure correlated with weight and BMI. Conclusions: To the best
of our knowledge, our study is the only one to analyze the prevalence of increased blood
pressure and its relationship with lifestyle factors and anthropometric data in adolescence
in our region. Our study confirms that elevated blood pressure is common in adolescence,
with higher prevalence using the 2017 AAP criteria than ESH guidelines.

Keywords: hypertension; juvenile hypertension; adolescents; HT Guidelines

1. Introduction

In recent years, the notion that primary or essential hypertension is not a rare condition
in the pediatric population has become well established. It is now recognized as the most
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prevalent form of hypertension in this age group, with both its incidence and prevalence
showing an upward trend.

The prevalence of arterial hypertension in pediatric populations, particularly during
adolescence, is increasingly recognized as showing an upward trend, a view supported
by the majority of experts. It also seems equally certain that this rise cannot be solely
attributed to the more frequent measurement of blood pressure. This increase is largely
attributed to the “explosion” of obesity among children and adolescents in economically
developed countries [1-3], as well as the growing prevalence of unhealthy lifestyle habits
(sedentary behavior, insufficient physical activity, excessive intake of salty foods, junk food,
and excessive use of video games and smartphones). Early obesity leads to metabolic
dysregulation and vascular changes that predispose individuals to atherosclerosis.

Adolescent hypertension further exacerbates these alterations, increasing the likeli-
hood of adverse cardiovascular outcomes later in life. The definition of normal blood
pressure values in pediatric patients is complicated by the close correlation between blood
pressure and growth parameters, such as height and weight. Consequently, it is essential to
establish normative criteria based on age- and height-specific percentiles, which should
ideally be derived from data collected in the relevant geographical populations. However,
in the last years, even in Italy, the percentiles developed from North American pediatric
populations have been employed. More recently, the European Society of Hypertension
(2016) and the American Academy of Pediatrics (AAP) (2017) released updated guidelines
for the screening and management of hypertension in children and adolescents [4,5]. These
guidelines differ not only from one another but also from the American guidelines estab-
lished in 2004, leading to considerable uncertainty and confusion among pediatricians and
healthcare professionals managing hypertensive children. Few studies have systematically
compared the effects of reclassifying blood pressure values based on the application of
these two distinct sets of guidelines, particularly within the adolescent population.

The aim of our study was to assess the prevalence of elevated blood pressure values as
estimated according to the most recent American and European guidelines, and to analyze
the relationship between blood pressure increases and lifestyle factors and potentially risky
behaviors in adolescents from a school-based population in Western Sicily.

2. Materials and Methods

This study was conducted using data collected during the XV World Hypertension
Day in May 2019, which involved measuring blood pressure values and interviewing
students from seven secondary schools in Western Sicily. After obtaining written informed
consent from the parents for the evaluation of their children, 1301 students aged between
13 and 20 years, enrolled in the aforementioned schools, were recruited. The students were
administered a questionnaire consisting of questions related to their medical history and
anthropometric parameters, a tool that has been used for several years during World Hy-
pertension Day events (File S1). Additionally, a second, more comprehensive questionnaire
was provided, partly based on the one used in the I-Game study (a multicenter observa-
tional study proposed by the Italian Society of Hypertension (SIIA) aimed at assessing risk
factors for juvenile hypertension) [6]. This second questionnaire gathered information on
family history of hypertension, cardiovascular-, renal-, and cancer-related diseases, birth
weight, dietary habits, frequency of smartphone and computer usage, consumption of
coffee, drugs, alcohol, and tobacco, as well as physical activity (File S2). Blood pressure
measurements were taken at the school premises, and the questionnaires were administered
anonymously to ensure greater comfort when answering “difficult” questions, such as those
regarding alcohol and drug consumption. The language used in the questionnaire was
simple and age-appropriate for the participants. All participants underwent blood pressure
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measurement using one of two validated oscillometric devices (Omron M6 Comfort and
Microlife BPA150). Three consecutive BP measurements at 1 min intervals were collected
after a five minute rest in the sitting position, with the back and arm supported and feet
flat on floor, and the average of the 2nd and 3rd measurements was recorded. Pulse rates
were also automatically displayed by the device and recorded. To diagnose an increase in
blood pressure values, we applied both the ESH and AAP criteria (Table 1). According to
all international guidelines, a single blood pressure measurement does not reliably define
the presence of hypertension. Hypertension can only be diagnosed, as per both current
and previous European and U.S. guidelines, when elevated blood pressure is confirmed on
at least three separate occasions. Therefore, we prefer not to label the detection of blood
pressure values exceeding the normal ranges outlined by the aforementioned guidelines as
“hypertension”. Instead, we will refer to this condition as “increased blood pressure”.

Table 1. Diagnostic criteria of increased blood pressure according to the 2017 AAP guidelines
compared with the 2016 ESH guidelines.

2017. AAP GL 2016. ESH GL

<13 Years >13 Years <16 Years >16 Years

Increased blood
pressure

From <90th to <95th
percentile or 120-129/<80
120-129/<80

From >90th to

<95th percentile 130-139/85-89

For the definition of height percentiles, which are essential for determining normal
blood pressure thresholds in students under 16 years old according to European guidelines,
and in those under 13 years old according to North American guidelines, we used the
WHO growth tables [7].

To define overweight and obesity, we calculated the body mass index (BMI) using the
standard formula (Weight/Height?), based on the anthropometric measurements provided
in the students” questionnaires. The resulting BMI value was then used to calculate the
BMI Z-score for each individual, using the formula (Xn — p)/o, where Xn represents the
individual BMI value, pis the mean BMI of the entire population, and o is the corresponding
standard deviation, applying the criteria suggested by the WHO in 2007. The Z-score
measures how many standard deviations each sample value deviates from the mean.

In accordance with de Onis et al. [7], individuals with a BMI Z-score > 1.04
(or >85th percentile) were classified as overweight, and those with a BMI Z-score > 1.64
(or >95th percentile) were considered obese. The decision to use WHO criteria aligns
with recommendations from consensus by the Italian Society of Pediatrics and the Italian
Society of Pediatric Endocrinology and Diabetes [8]. This approach is based on the need
to offer a system that, while not ideal for comparing the growth of individual children or
groups, demonstrates greater sensitivity in identifying overweight and obese children and
adolescents compared to older Italian criteria, likely due to the fact that the measurements
underlying the WHO criteria were taken following the epidemic increase in obesity.

Statistical Analysis

Statistical analysis was performed using the IBM-SPSS version 26 software package.
Categorical variables were described in terms of absolute frequency and percentage, while
continuous variables were further subdivided into two groups based on the results of
the Kolmogorov-Smirnov test. Normally distributed variables were expressed as the
mean = standard deviation, whereas non-Gaussian variables were expressed as median
and interquartile range.
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Where applicable, variables characterized by extreme skewness or kurtosis were
normalized using the z-score. The study population was initially divided into two distinct
groups according to the criteria of the European Society of Hypertension and the American
Academy of Pediatrics guidelines. The population was subsequently further subdivided
based on the presence or absence of elevated blood pressure, as defined by both sets
of guidelines.

Differences in demographic, anthropometric, clinical, blood pressure, and lifestyle-
related data between the two groups were evaluated using the Student’s -test for normally
distributed continuous variables. To assess differences in categorical data proportions
between the two guidelines, the McNemar test was employed. Effect sizes (Cohen’s d for
continuous variables and odds ratios for categorical variables) and 95% confidence intervals
were calculated. In the analysis of correlations between variables of interest, Pearson’s
correlation coefficient was computed, taking into account the data distribution.

Subsequently, multivariate linear regression models were used for the significant
relationships. The null hypothesis was rejected in all two-tailed tests for p-values < 0.05.

3. Results

The prevalence of increased blood pressure was 7.5% when assessed using the ESH
classification criteria and almost twice as high when the AAP criteria were applied
(Figure 1). This discrepancy was more pronounced in females than in males.

20%
0,

18% 18.70%
16%
14% 14.80%
12%
10% 11.60%

8%

6%

4%

2%

0%

Male sex Female sex Total

W 2016 ESH Criteria 2017 AAP Criteria

Figure 1. Prevalence of elevated blood pressure according to the 2017 AAP and the 2016 ESH
guidelines.

Table 2 presents the main demographic and anthropometric characteristics of the
entire study group, as well as the two subgroups with and without elevated blood pressure,
classified according to the threshold values outlined in the aforementioned guidelines.

It can be observed that individuals with blood pressure above the normal range are
younger and have a higher body weight and BMI and, consequently, a higher prevalence
of overweight and obesity compared to those with normal blood pressure, regardless of the
guidelines used for categorization. A higher prevalence of males and greater height in the
group with elevated blood pressure is observed only when using the AAP criteria.
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Table 2. Demographic and anthropometric characteristics of the study population and the two

subgroups classified according to the ESH and the AAP Criteria.

2016 ESH Criteria 2017 AAP Criteria
Increased BP Normal BP Increased BP Normal BP
(n=99) (n =1202) p (1 =195) (n=1122) p
Age (years) 156 £17 16.6 + 1.55 065 ;Eg_%}l_o_ 46] 168+ 1.7 165+ 16 018 [%%916_0.32]
. 0.753 <0.001
Male sex 1 (%) 46 (46) 541 (45) 103 [0.67-1.58] 110 (56) 477 (43) 164 1L202.25]
. 0.443 <0.001
Height (cm) 168.9 + 9.6 168.7 £ 9.1 0.02 [2018-022] 171493 1682 + 9 0.30 [0.14.0.46]
. <0.001 <0.001
Weight (kg) 65.7 + 13.8 613 +11.8 034 [0.15-0.53] 69.2 + 14 60.3 + 11 0.70 10.54.0.86]
5 <0.001 <0.001
BMI (kg/m?) 23+ 34 215+ 32 0.45 10.26-0.64] 234 +37 21243 0.64 10.45.0.83]
. . <0.001 <0.001
Overweight, 1 (%) 39 (39.4) 202 (16.8) 3,18 (2 12.477] 66 (33.8) 175 (15.5) 277 TL955.93]
Obesity, 1 (%) 113111 35 (2.9) <0.001 23 (11.8) 23(2) <0.001

4.21[2.07-8.58]

6.60 [2.42-12.75]

Individuals with higher systolic blood pressure (SBP) and diastolic blood pressure
(DBP) also exhibit a higher heart rate, regardless of the criteria used to classify the popula-
tion (Table 3).

Table 3. Blood pressure values and heart rate of the study population and the two subgroups
classified according to the ESH and the AAP Criteria.

2016 ESH Criteria 2017 AAP Criteria
Increased BP Normal BP Increased BP Normal BP
(n=99) (n =1202) P (n =195) (n = 1106) p
SBP (mmHg) 132 + 15 112+ 11 153 [<10-3030_11 7] 130 + 12 111 + 10 018 fggf_lo 2]
DBP (mmHg) 83 + 34 67 +7 0.62 [<(?.f20—10.82] 81 +25 66 + 6 030 fgff_lo_%]
HR (bpm) 88 + 18 83 + 20 0.011 89 + 18 82 + 21 <0.001

0.02 [-0.18-0.22] 0.67 [0.47-0.87]

Abbreviation: (SBP = systolic blood pressure, DBP = diastolic blood pressure, and HR = heart rate).

Regarding lifestyle factors, differences emerged only when using the ESH guidelines
to classify the population, specifically a higher consumption of alcoholic beverages and
drugs (the latter at the borderline of statistical significance) among individuals with normal
blood pressure. Additionally, within this group, there was a tendency (also with borderline
significance) for a higher percentage of students engaging in regular physical activity
(Table 4).

The analysis of dietary habits revealed significant differences in the prevalence of
elevated blood pressure between the two guidelines (Table 5), indicating that AAP 2017
identified a significantly higher proportion of adolescents with elevated blood pressure, par-
ticularly in relation to junk food consumption (p < 0.0001) and high meat intake (p = 0.02).
Conversely, ESH 2016 showed higher proportions of elevated blood pressure associated
with low fruit and vegetable intake (p = 0.03) and excessive screen time (p = 0.05).

Table 6 shows the correlations between blood pressure values and anthropometric
variables in the total population and by sex. Statistically significant correlations were found
between systolic blood pressure and height, weight, and BMI (Figure 2). It is noticeable that
the correlations of these parameters are stronger in males compared to females. Diastolic
blood pressure values, on the other hand, showed significant correlations only with weight
and BML
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Table 4. Prevalence of lifestyle habits and regular physical activity, as reported in questionnaires

administered to students, in the entire study population and in the two subgroups defined according
to the ESH and AAP criteria.

Total IncheIe;sed Normal BP p Incr];:;sed Normal BP p
2016 ESH 2017 AAP
. 0.56 0.284
Current smokers, 1 (%) 203 (15) 13 (13) 190 (16) 0.71 [0.39-1.30] 35 (18) 168 (15) 1.31 [0.88-1.95]
Alcohol consumption, 1 (%) 267 (21) 9.(9) 25821) (a6 [8.'93_0.73] 42 (25) 227200 4 [099-2_2‘11]
- 0 0.058 0.2
Drugs consumption, 7 (%) 88 (7) 2(2) 86 (7) 0.26 [0.06-1.09] 17 (9) 71 (6) 1.48 [0.85-2.57]
Regular physical activity, n (%) 192 (15) 8(8) 185 (15) 0.055 34(17) 163 (15) 0.32

0.48 [0.23-1.00]

1.30 [0.87-1.95]

Table 5. Prevalence of dietary habits and screen time, as reported in questionnaires administered to
students, in the entire study population and in the two subgroups defined according to the ESH and
AAP criteria.

2016 ESH 2017 AAP
Dietary Habits and Screen Time % OR, 95% CI % OR, 95% CI p
Fruit < 2 times/day (%) 36. 8 [0.3684 (0.1224-1.1092)] 271 [2.7143 (0.9015-8.1722)] 0.02
Vegetables < 3 times/day (%) 69.2 [0.692 (0.3612-1.3257)] 44 [1.4452 (0.7543-2.7686)] 0.03
Junk Food > 1 time/week (%) 27 [0.3597 (0.2159-0.5991)] 35 [2.7802 (1.6691-4.6309)] 0.0001
Meat consumption > 2 times/day (%) 28.2 [0.5652 (0.2662-1.2)] 41% [1.1579 (0.2203-6.0849)] 0.02
Screen Time > 2 h\die (%) 55 [1.5504 (0.7856-3.0598)] 26% [0.645 (0.3268-1.273)] 0.05

Table 6. Pearson correlation coefficients of SBP and DBP with selected variables examined in the
entire study population and stratified by gender.

Total Males Females

SBP DBP SBP DBP SBP DBP

Height. cm r 0.321 0.02 0.233 0.038 0.089 0.039
p <0.001 0.47 <0.001 0.362 0.018 0.305

Weight. kg r 0.432 0.102 0.398 0.15 0.256 0.099
p <0.001 <0.001 <0.001 <0.001 <0.001 0.009

BMI r 0.318 0.116 0.338 0.157 0.226 0.087
p <0.001 <0.001 <0.001 <0.001 <0.001 0.023

Both guidelines suggest that infrequent fruit consumption (less than twice per day)
is associated with an increased risk of hypertension. However, the confidence intervals
for both guidelines are wide, particularly for ESH 2016, indicating a lack of statistical
significance. This suggests that while the association seems plausible, it is not conclusive
and may not be a reliable predictor of hypertension. The AAP 2017 guideline presents a
broader CI but still suggests a potential risk factor. Therefore, the ability of these guidelines
to effectively predict hypertension risk based on fruit consumption is questionable.

In addition to evaluating the correlations between BMI and blood pressure values, we
also correlated the latter, particularly systolic blood pressure, with the difference between
the observed BMI value and the diagnostic BMI obesity cut-off suggested by the WHO
(specific to age and sex). This was considered given that the thresholds for defining
obesity and overweight in adolescents differ from those in adults and vary according to the
demographic characteristics of the individuals examined. The association between systolic
blood pressure and this body size index was found to be as significant, if not more so, than
the relationship between the observed BMI and systolic blood pressure (Figure 3).



J. Clin. Med. 2025, 14,1911 70f13

200
M O females
180 N males
160
T 140
=
e
as 120
2]
"
100
80 T r=0318
' - P<0.001
60
10 15 20 25 30 35 40 45
BMI
Figure 2. Correlation between systolic blood pressure and BMI.
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Figure 3. Correlation of systolic blood pressure with the difference (delta) between the observed BMI
and the diagnostic BMI cut-off for obesity suggested by WHO (specific for age and sex).

4. Discussion

Our study, conducted on a sample of adolescents attending some secondary schools
in Western Sicily, stems from the desire to assess the distribution of blood pressure values
and determine the differences in the prevalence of various blood pressure categories
identified according to the new American and European guidelines, as well as to analyze
the relationships with medical history data and lifestyle factors.
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A key finding is the higher prevalence of elevated blood pressure values when us-
ing the new 2017 AAP criteria compared to the ESH guidelines. This result was widely
anticipated, given that the American guidelines for adolescents over the age of 13 sug-
gest abandoning the percentile method for diagnosing hypertension and using the same
threshold values as adults, which were lowered to 130/80 mmHg in the 2017 guidelines of
the American Heart Association and the American College of Cardiology [9]. In contrast,
the ESH guidelines for pediatric hypertension management start equating blood pressure
reference values to those of adults only at the age of 16, and the adult diagnostic cut-off
has remained at the traditional 140/90 mmHg [10]. As a result, it is not uncommon to find
individuals identified as hypertensive based on the American classifications who are not
classified as such according to European criteria.

The prevalence found in our study was 7.5% when applying the European guide-
lines and almost double (14.8%) when using the AAP criteria. This discrepancy was also
observed to varying degrees in other studies dedicated to this comparison and was con-
firmed by a meta-analysis conducted by Goulas et al. in 2021 [11]. This meta-analysis
evaluates differences in hypertension classification, prevalence rates, and their impact on
identifying LVH, a key marker of target organ damage. The findings suggest that the 2017
AAP guidelines, which use lower blood pressure thresholds and updated normative data,
identify a higher prevalence of hypertension compared to the Fourth Report and ESH
criteria. Consequently, this may lead to earlier intervention but also raises concerns about
potential overtreatment. Additionally, the study examines how each guideline’s diagnostic
criteria influence the detection of LVH, providing insights into the clinical implications of
varying hypertension definitions in pediatric populations.

In the CARITALY study by Di Bonito et al. [12], the authors found a 4.1% increase
when using the AAP 2017 guidelines compared to the ESH 2016 guidelines, and then, the
study by Lurbe et al. [13] showed a prevalence of 6.6% according to the ESH guidelines
versus 10.5% with the AAP guidelines.

More recently, Fanelli and colleagues [14], in a cohort of 624 adolescents, reported a
prevalence of elevated blood pressure values of 32.7% according to the 2017 AAP guideline
cut-offs, compared to only 17.6% based on the 2016 ESH definition. This difference was
statistically significant (p < 0.01). The use of the AAP nomograms consistently identified a
higher proportion of hypertensive individuals across all subgroups stratified by age, sex,
and BML

In a retrospective analysis of 395 adolescents aged 13 to 16, Aksoy et al. evaluated
both office and 24 h ambulatory blood pressure measurements, categorizing participants
into three subgroups based on body mass index (BMI). Unlike the previously mentioned
studies, the authors found that, across the entire cohort, the prevalence of hypertension
was 32.4% according to the ESH GL2016 and 34.4% according to AAPG2017. Among
obese adolescents, these rates increased to 38.8% and 43.3%, respectively. The diagnosis of
hypertension was confirmed using both guidelines, with substantial agreement observed
in both the obese subgroup and the overall study population, as indicated by kappa values
of 0.738 and 0.785, respectively [15].

In our study, the correlations between systolic blood pressure values and anthro-
pometric variables that were statistically significant included weight (r = 0.432), height
(r=10.321), and BMI (r = 0.318) in the total population. When differentiated by sex, the
correlation indices were r = 0.398, r = 0.233, and r = 0.338 for males and r = 0.256, r = 0.089,
and r = 0.226 for females. Diastolic blood pressure values, on the other hand, showed
significant correlations only with weight and BMI. The findings confirm what has been
highlighted in the studies previously cited.
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The prevalence of obesity and overweight among the participants in our study was
22%. Obesity is increasing at an alarming rate among children and adolescents in all
developed societies, with the United States leading the way, as they do with other aberrant
behaviors [16]. Unfortunately, childhood obesity closely correlates with adult obesity [17],
laying the foundation for all other consequences. An increase in abdominal circumference
in school-aged children, measured at the abdomen, is a particularly unfavorable predictor
of metabolic syndrome, which now affects most adults in the United States [18]. The causes
of increased obesity in children and adolescents are due both to the increased caloric intake
from the ever-growing number of fast food outlets [19] and, perhaps even more importantly,
to the reduction in physical activity. The American Academy of Pediatrics has officially
called for reduced access to canned drinks in schools [20], but this action alone will not
be sufficient unless it is accompanied by measures addressing other involved factors [21].
Most notably, as a consequence of the rise in obesity, mean blood pressure in children
and adolescents in the U.S. increased by 1.4/3.3 mmHg from 1990 to 2000 [22], which
corresponds to significant increases in childhood hypertension, with higher likelihoods
of hypertension in adulthood. These overweight children with hypertension may also
experience more severe cardiovascular disease, as reflected in surrogate markers such as
dyslipidemia [23], increased left ventricular mass, and carotid intima-media thickness [24].
The combination of obesity, increased blood pressure, and other cardiovascular risk fac-
tors has led to the prediction of a cardiovascular disease epidemic in adults in the near
future [25]. Furthermore, obese children have been found to have an increased frequency of
breathing disorders and sleep apnea [26], which can, as in adults, increase blood pressure.
These children may experience less frequent sleep apnea than adults, usually exhibiting
tachypnea and increased dyspnea [27].

In our study, we observed a prevalence of obesity and overweight, when considered
together, of 22%; this figure is very similar to the results from the study by Buscemi
et al. [28], which found a prevalence of 21.6% in a population of 478 teenagers. BMI in our
study showed a stronger correlation with systolic blood pressure than with diastolic blood
pressure, the latter not being statistically significant in females. It is likely that the greater
impact of BMI on systolic blood pressure is related to the close relationship between body
mass and cardiac output, which is one of the main determinants of systolic blood pressure.

The exact pathophysiological mechanism by which obesity causes hypertension is not
well understood. The obesity—hypertension link is a complex, multifactorial condition that
seems to involve insulin resistance, hyperactivation of the sympathetic nervous system,
the renin-angiotensin system, abnormal renal sodium retention, possible leptin resistance,
altered vascular reactivity, and changes in the hypothalamic-pituitary—adrenal axis. Many
authors believe that fluid retention is the common factor linking obesity to hypertension. It
seems that endogenous hyperinsulinemia in obese children following glucose load induces
urinary sodium retention [29]. Another hypothesis is that of insulin receptor structure
alteration or a defect in the target tissue [30]. Finally, structural changes in the kidneys of
obese individuals may cause fluid retention. Insulin resistance seems to be the metabolic
link connecting obesity to hypertension. Children with borderline blood pressure have
higher plasma insulin levels and greater weight than normotensive individuals. The renin—-
angiotensin—aldosterone system plays a crucial role in regulating the tone of the glomerular
efferent arteries and sodium reabsorption. Its activity is modulated by salt intake and
blood pressure.

Rocchini et al. [29] observed that an increase in plasma renin activity caused a greater
increase in aldosterone concentration in obese adolescents compared to normal-weight
controls. Regarding the SNS, it is thought that in obese individuals, it is chronically
activated in an attempt to prevent further weight gain, and that hypertension is a byproduct
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of an overactive SNS [31]. The Bogalusa Heart Study reports that in a group of children,
resting heart rate correlated positively with blood pressure and subscapular skinfold
thickness [32].

The particular attention to this phenomenon is justified by the evidence that the
combination of obesity and hypertension creates a double burden on the heart, ultimately
leading to reduced ventricular function [33,34], which is why the importance of diagnosis
and management in this age group is recognized. Hypertension not only affects the heart
but also the kidneys, CNS, and blood vessels, causing early functional and structural
changes that can be significant.

Therefore, early organ damage, as a measure of the clinical consequences of increased
blood pressure, is essential for managing hypertension in youth. Monitoring organ damage
in children and adolescents with high blood pressure is even more important because the
cardiovascular/renal sequelae of hypertension that begins in childhood may not become
clinically relevant until adulthood [35,36].

Regarding dietary habits, AAP 2017 associates junk food consumption and high meat
intake more strongly with elevated blood pressure, which may lead to a larger number of
diagnoses. In contrast, ESH 2016 appears to be more selective, diagnosing elevated blood
pressure in a smaller group, possibly due to its emphasis on other dietary factors such as
low fruit and vegetable consumption and excessive screen time. The higher number of cases
with elevated blood pressure identified by AAP 2017 reflects a broader diagnostic approach,
possibly including individuals with less severe elevated blood pressure or borderline cases,
while ESH 2016 seems to focus on more clear-cut cases.

The guidelines of the American Academy of Pediatrics (AAP) and the European Soci-
ety of Hypertension (ESH) emphasize that elevated blood pressure values in children and
adolescents require a targeted therapeutic approach to prevent long-term cardiovascular
risk. A key aspect is the shift in terminology from “hypertension” to “elevated blood
pressure values”, aiming to reduce the risk of overtreatment and avoid unnecessary phar-
macological interventions in cases where blood pressure is only slightly above normal
limits. The first-line intervention remains lifestyle modifications, including a balanced diet,
sodium intake reduction, regular physical activity, and weight management. In cases of
persistent or secondary hypertension, pharmacological therapy may be indicated, with
agents such as ACE inhibitors, angiotensin receptor blockers, calcium channel blockers, or
beta-blockers selected based on the underlying condition and patient tolerance. Regular
blood pressure monitoring is essential to optimize therapeutic management and prevent
future complications.

The results of our study should be interpreted with caution, considering some of
its methodological limitations. One of the main limitations is the inability to diagnose
hypertension definitively, as blood pressure values were measured only once. Blood
pressure measurement, according to all international guidelines, when taken on a single
occasion, cannot reliably define the presence of hypertension. Indeed, this diagnosis can
only be made, according to both the ESH and AAP guidelines, when elevated blood
pressure levels are confirmed on at least three different occasions. Therefore, as mentioned
earlier, we preferred not to use the term “hypertension” to define cases where blood
pressure values exceeded the normal ranges set by the aforementioned guidelines. Instead,
we identified such cases as “increased blood pressure”. However, it is worth noting that in
most pediatric hypertension screening studies, as in our study, blood pressure values have
been measured on a single occasion. In the Di Bonito study [12], where blood pressure was
measured only once, increased blood pressure was defined as a “high-risk hypertension
condition”; in the study by Lurbe et al. [13], only part of the studied population received a
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formal diagnosis of hypertension based on repeated measurements at three different times
and sometimes with the help of 24 h blood pressure monitoring.

Another significant limitation of our study is the use of self-reported data, particu-
larly anthropometric measurements, and the use of questionnaires that did not guarantee
anonymity for the collection of medical history and lifestyle data, with the greater risk of
frequent misperceptions of body size, especially among females. This method of data col-
lection, while necessary for practical purposes, exposes this study to the risk of inaccurate
information. However, even with self-reported anthropometric data, the prevalence results
are similar to those from the ABCD study [28], where such data were measured directly. A
recent systematic review aimed at summarizing and evaluating the comparative validity of
measured and self-reported height and weight data, as well as recommending strategies to
improve the reliability of self-reported data collection in studies, revealed a good agreement
between measured and self-reported values based on the intraclass correlation coefficient
and Bland-Altman plots. However, due to biases such as social pressure and self-esteem
issues, women tended to underestimate their weight, while men overestimated their height.
Overall, self-reported measurements remain valuable indicators for supplementing limited
direct anthropometric data, particularly in large-scale surveys [36].

On the other hand, our study, to the best of our knowledge, is the only one to analyze
the prevalence of increased blood pressure and its relationship with lifestyle factors and
anthropometric data in adolescence in our region. We aim not only to increase the sample
size but also to confirm the diagnosis of hypertension in individuals who showed an
increase in blood pressure and to objectively assess the self-reported risk factors and
examine other parameters (e.g., uric acid), which were not assessed in the present study.

5. Conclusions

Despite the methodological limitations previously described, our study has confirmed
that elevated blood pressure is far from rare during adolescence. This finding under-
scores the need for greater attention to this issue, recognizing that non-pharmacological
interventions can prevent the onset of serious complications in adulthood.
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