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Abstract. Hypertension in adolescents has become an increasing global health concern, with
rising prevalence associated with obesity, unhealthy dietary patterns, insufficient physical activity,
prolonged sedentary behaviour, and changing digital lifestyles. Early elevation of blood pressure
during adolescence may contribute to persistent cardiovascular dysfunction and increase the risk of
hypertension and cardiovascular disease later in life. Although individual lifestyle factors have been
extensively studied, the combined influence of behavioural, metabolic, and digital environmental
factors remains insufficiently integrated. This narrative review examines the relationships between
dietary patterns, physical activity, sedentary behaviour, sleep disruption, psychological stress, and
emerging digital technology exposure in relation to blood pressure regulation among adolescents. The
review aims to evaluate how these interconnected lifestyle factors contribute to cardiovascular risk
and identify potential pathways for early prevention. Current evidence indicates that adolescent blood
pressure is influenced by multiple interacting pathways rather than a single behavioural factor. Poor
dietary quality, reduced physical activity, obesity, inadequate sleep, and prolonged digital exposure
may contribute to cardiovascular dysfunction through mechanisms including sympathetic nervous
system activation, chronic inflammation, endothelial impairment, insulin resistance, and metabolic
dysregulation. Traditional sedentary behaviours, such as television viewing, have evolved into more
complex forms of digital engagement involving smartphones, social media, and online gaming, which
may introduce additional cardiovascular challenges through cognitive stimulation, psychological
stress, and sleep disruption. This review proposes that the modern adolescent lifestyle represents an
emerging cardiovascular phenotype in which dietary imbalance, physical inactivity, digital exposure,
sleep disruption, and psychological stress interact through shared physiological pathways. By
integrating traditional lifestyle risk factors with the evolving impact of digital technologies, this
review provides a broader framework for understanding adolescent hypertension and highlights the
need for multidimensional prevention strategies.

Aunnomayus. AprepuanpHas TUIEPTEH3Msl y IOAPOCTKOB CTajla OAHOM M3 aKTyalbHBIX
100aNbHBIX MPOOJIEM 3IpaBOOXPAHEHUS, MPH 3TOM €€ pPacIpOCTPaHEHHOCTb YBEIMYUBAETCS M
CBSI3aHAa C OXXHPEHUEM, HE3J0POBBIMH OCOOEHHOCTSIMM IUTaHUS, HEIOCTaTOYHOU (usmueckoit
aKTMBHOCTBIO, JUIMTEJIBHBIM MAaJIOMOABMKHBIM 00pa3oM >KM3HM W HM3MEHEHHSIMH B IU(PPOBOM
MOBEJCHUU. PaHHee NOBBIIEHUE apTEpUAIIBHOIO AABJICHHUS B IOAPOCTKOBOM BO3PACTE MOXKET
crocoOCcTBOBaTh (POPMHUPOBAHMIO CTOMKHMX HapyUIEHHH CepAedYHO-COCYAMCTON (YHKIUH U
YBEJIMUYMBATh PUCK Pa3BUTUS TMIIEPTEH3UH U CEPAEYHO-COCYAUCTHIX 3a00I€BaHUI B MOCIEAYIOLIIE
nepuo/sl Ku3HU. HecMoTpst Ha To, 4TO OTHENbHbIE (akTOpbl 00pa3a >KU3HU IIUPOKO H3yYaJHCh,
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COBOKYITHOE BJIMSIHHE IOBEICHYECKUX, META0OIMUECKUX MU LUQPPOBBIX (PAKTOPOB OKPYXKAIOLICH
cpeabl oCTa€rcs HENOCTAaTOYHO KOMIUIEKCHO H3ydeHHbIM. JlaHHBI 0030p JuTeparypsl
paccMaTpuBaeT B3aMMOCBSI3U MEXKIY OCOOCHHOCTSAMHU NUTAaHUSA, (U3NYECKOM aKTUBHOCTBIO,
MaJIONOJIBUYKHBIM ITOBEIECHNUEM, HApYyIIEHUSMU CHA, IICUXOJIOIMYECKUM CTPECCOM U BO3JEHCTBUEM
COBPEMEHHBIX LIU(POBBIX TEXHOJIOTUI C TOUKU 3PEHUS UX BIMSHUSA HA PErYISALUI0 apTepUanibHOro
JaBlIeHUsT y moxpocTkoB. llenb o0030pa 3akimrodaercss B OLEHKE TOro, KakuM o0pa3zoM
B3aUMOCBSI3aHHbIE (PaKTOPBI 00pa3a *KU3HU CHOCOOCTBYIOT Pa3BUTHUIO CEPICUYHO-COCYUCTOTIO PUCKA,
a TaKKe B BbBUIIBICHHHM MOTEHIMANBHBIX MyTed paHHeW mnpoduiuakThuki. COBpeMEHHBbIE JaHHBIC
CBHUJIETEJILCTBYIOT O TOM, YTO YPOBEHb apTEpUAbHOIO JAaBJICHUS Y MOJPOCTKOB ONpENeNsIeTcss He
OAHUM OTJEJIbHBIM IOBEIEHYECKMM (AKTOPOM, a CJIOXKHBIM B3aUMOICHCTBUEM HECKOJIBKHUX
(bU3NOIOTHYECKUX MEXaHW3MOB. HM3K0oe KauyecTBO MUTAHMS, CHI)KEHUE (PU3MUECKOW aKTHBHOCTH,
OXXHMpEHHE, HEJOCTATOYHAasl MPOAOJDKUTEIBHOCTh CHA M JUIMTEIBHOE HCIONb30BAaHHE HU(PPOBBIX
YCTPOWCTB MOTYT CHOCOOCTBOBATH Pa3BUTHIO CEPIAEYHO-COCYAMCTBIX HApyIIEHUH dYepe3 Takue
MEXaHU3Mbl, KaK AaKTHBalUsl CHMIIATUUECKOH HEPBHOW CHCTEMbl, XPOHMYECKOE BOCIAJECHHUE,
HapymieHne (YHKIUW SHJOTENWS, MHCYIMHOPE3UCTEHTHOCTh M METa0oInvecKas IHCPETyIISsIIHsL.
TpamunmonHsle (GopMBI  MaJOMOIBMKHOTO TIOBEACHHUS, TaKWe KaK JJIUTEIBHBIA IMPOCMOTP
TEJIEBU30Pa, IOCTENEHHO TPaHC(HOPMUPOBAIUCH B OoJiee cloxkHbIe (OpMbl LU(POBOM aKTUBHOCTH,
BKJIIOYAsi UCIIOJIb30BaHUE CMApT(HOHOB, COLMATIBHBIX CETeH U OHJANH-Urp. DTH BHUbl aKTUBHOCTHU
MOTYT CO3/1aBaTh JOMOJIHUTEIbHbBIE CEPACUHO-COCYIUCTBIE PUCKHU 32 CUET YCUIIEHHON KOTHUTHUBHOU
CTUMYJISILIUM, IICUXOJIOTHYECKOIO CTpecca M HapylleHHs pexuma cHa. B jganHOM 0030pe
IIpeJIaraeTcsi paccMaTpuBaTh COBPEMEHHBIH 00pa3 JKHM3HM IOAPOCTKOB Kak (OpMHUPYIOLIMHCS
CepACYHO-COCYIUCTBIN (peHOTUN, MpU KOTOpPOM AMcOanaHC MUTaHMs, HeJOCTaTouHas (usnueckas
aKTHBHOCTH, BO3JICHCTBUE IM(PPOBBIX TEXHOJIOTHI, HAPYIICHUS CHA WU TCUXOJIOTMYECKUU CTpecc
B3alMOJCHUCTBYIOT 4epe3 oOuue (usnonornuyeckue mnytd. OObeaUHSST TPaJIULUOHHbBIE (DAKTOPHI
pHcka oOpa3a >KM3HM C PacTyUIMM BIUSHHEM LU(POBBIX TEXHOJIOIMH, JaHHBIA 0030p Mpejaraer
Oosiee IIMPOKYIO KOHILENTYaJbHYI0 MOJAENb JUIs IMOHMMAaHHUS IOJPOCTKOBOM THIEPTEH3UU U
Moa4EPKUBAET HEOOXOAUMOCTh Pa3pabOTKH MHOTOYPOBHEBBIX CTPATErvil MPO(PUIAKTUKH.

Knwouegvie cnoea: 310pOBbE MOAPOCTKOB; CEPAECYHO-COCYAMCTOE 30POBBE; apTepUalbHas
TUIIEPTEH3Us Y IOAPOCTKOB; M(POBOI 00pa3 KU3HU; MOBeIeHUECKHE (PaKTOPhI pUCKa.

Keywords: adolescent health; cardiovascular health; adolescent hypertension; digital lifestyle;
behavioural risk factors.

Once considered predominantly a condition of adulthood, hypertension is increasingly
recognized as a significant health challenge during adolescence, with rising prevalence worldwide. A
systematic review and meta-analysis including more than 440,000 children from 21 countries reported
that the prevalence of hypertension among children and adolescents nearly doubled between 2000
and 2020. The pooled prevalence was estimated at 4.28% based on office blood pressure
measurements, while sustained hypertension reached 6.67% when combined diagnostic approaches
were applied. Higher prevalence was observed in low- and middle-income countries compared with
high-income regions, emphasizing significant global disparities. Moreover, excess body weight
represents an important risk factor, with overweight and obesity substantially increasing the
likelihood of hypertension during childhood [1-3].

This increasing trend is closely associated with changes in dietary patterns, physical activity
levels, obesity prevalence, and sedentary behaviours [4].
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Physical inactivity remains one of the leading behavioural risk factors for non-communicable
diseases, while childhood obesity has increased substantially over recent decades, contributing to the
earlier emergence of cardiovascular risk factors [5; 6].

Blood pressure during adolescence is influenced by both genetic and environmental factors.
Although genetic predisposition cannot be modified, lifestyle behaviours including diet quality,
physical activity, body weight, sleep duration, and screen exposure provide important opportunities
for prevention. Elevated blood pressure during adolescence is associated with increased risk of
hypertension and cardiovascular disease later in life, emphasizing the importance of early intervention
[7; 8].

Among modifiable factors, diet and physical activity remain the most extensively studied. Diets
high in sodium, refined sugars, and ultra-processed foods are associated with increased blood
pressure, whereas diets rich in fruits, vegetables, whole grains, and low-fat dairy products support
vascular health. Regular physical activity improves cardiovascular function through enhanced
endothelial function, improved insulin sensitivity, and reduced arterial stiffness [9-12].

The adolescent digital environment has also undergone major transformation. Unlike traditional
sedentary behaviours, modern digital exposure may affect cardiovascular health through reduced
physical activity, impaired sleep, psychological stress, and prolonged sympathetic nervous system
activation. Since Sugiyama et al. (2007) identified television viewing as an independent predictor of
elevated systolic blood pressure, smartphones, tablets, social media, and online gaming have become
increasingly important sources of screen exposure due to their interactive and continuous use patterns,
particularly during evening hours [13].

Although previous studies have examined individual lifestyle factors, the combined influence
of diet, physical activity, sedentary behaviour, and digital exposure remains insufficiently integrated.
This review synthesizes current evidence on lifestyle determinants of adolescent blood pressure while
examining the emerging role of digital technologies as potential cardiovascular risk factors.

Diet, Physical Activity and Blood Pressure Regulation in Adolescents. Diet is one of the most
important modifiable determinants of blood pressure during adolescence [14].

Nutritional intake influences cardiovascular health through several mechanisms, including
sodium balance, vascular function, body weight regulation, insulin sensitivity, and systemic
inflammation [15].

Adolescence is a particularly important period because eating habits established during these
years often continue into adulthood [14].

Excessive sodium intake remains one of the most consistent dietary risk factors for
hypertension. High sodium consumption increases blood volume and vascular resistance, leading to
elevated blood pressure [16].

Individual responses to sodium restriction may vary, highlighting the importance of
personalized dietary approaches [17].

Modern diets rely heavily on processed foods, fast food, packaged snacks, and sugar-sweetened
beverages, making it difficult for many adolescents to remain within recommended sodium limits
[18].

The adverse effects of sodium appear particularly pronounced among overweight adolescents
and those with a family history of hypertension [19].

Conversely, diets rich in potassium, magnesium, calcium, dietary fibre, and antioxidants
support healthy blood pressure regulation. Higher dietary potassium intake and a more favourable
sodium-to-potassium ratio have been associated with lower cardiovascular risk, whereas excessive
sodium intake has been linked to adverse cardiovascular outcomes. Fruits, vegetables, legumes,
whole grains, and low-fat dairy products improve endothelial function and help counteract some of
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the harmful effects of excessive sodium. The Dietary Approaches to Stop Hypertension (DASH) diet
has consistently demonstrated beneficial effects on blood pressure in adults and is increasingly
recommended for adolescents at elevated cardiovascular risk. By emphasising minimally processed
foods and reducing sodium intake, the DASH dietary pattern provides a practical framework for long-
term cardiovascular prevention [20; 21].

Adapted conceptually from evidence supporting early cardiovascular prevention strategies [22].

Body weight represents an important link between diet and hypertension. Obesity contributes
to elevated blood pressure through activation of the sympathetic nervous system, increased
inflammation, insulin resistance, and stimulation of the renin—angiotensin—aldosterone system.
Nevertheless, contemporary evidence suggests that improving dietary quality and increasing physical
activity may reduce cardiovascular risk even before substantial weight loss occurs, reinforcing the
importance of healthy lifestyle behaviours rather than focusing solely on body mass index [23].

Regular physical activity is one of the most effective non-pharmacological interventions for
preventing and managing hypertension during adolescence [21; 24].

Exercise improves cardiovascular function through several complementary physiological
mechanisms, including enhanced endothelial function, increased nitric oxide production, improved
insulin sensitivity, reduced arterial stiffness, and lower sympathetic nervous system activity. Together,
these adaptations improve vascular health and reduce both systolic and diastolic blood pressure
(Figure 1).
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Figure 1. Conceptual framework illustrating proposed interactions between lifestyle factors and
cardiovascular pathways; arrows represent associations supported by current evidence rather than confirmed
causal relationships
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The World Health Organization (WHO) recommends that children and adolescents accumulate
at least 60 minutes of moderate-to-vigorous physical activity daily, incorporating vigorous aerobic
activities and muscle-strengthening exercises on at least three days per week. Unfortunately,
international surveillance studies indicate that more than 80% of adolescents fail to achieve these
recommendations, particularly among older teenagers and girls [6].

Aerobic exercise, including brisk walking, cycling, swimming, football, basketball, and
running, has demonstrated the strongest evidence for blood pressure reduction [25].

Regular participation strengthens the heart, allowing it to pump blood more efficiently while
reducing resting heart rate and peripheral vascular resistance. Resistance training also contributes
positively when appropriately supervised, improving muscular strength, metabolic health, and insulin
sensitivity without increasing long-term blood pressure. Beyond its direct cardiovascular effects,
exercise also reduces several secondary risk factors associated with hypertension [26].

Physically active adolescents generally have healthier body composition, improved sleep
quality, lower stress levels, and reduced symptoms of anxiety and depression. These indirect benefits
further contribute to improved autonomic regulation and healthier blood pressure profiles (Table).

Table

LIFESTYLE FACTORS, BIOLOGICAL MECHANISMS, AND CARDIOVASCULAR CONSEQUENCES
ASSOCIATED WITH ADOLESCENT BLOOD PRESSURE REGULATION

Lifestyle factor Biological mechanism Molecular mediator Cardiovascular
consequence

High sodium diet Fluid retention RAAS activation 1 BP

Sedentary behaviour Endothelial dysfunction Nitric oxide 1 vascular resistance
reduction

Smartphone use Sleep disruption Melatonin/cortisol 1 BP
imbalance

Obesity Chronic inflammation Cytokines 1 cardiovascular risk

Recent studies suggest that even relatively small increases in daily activity, such as active
commuting to school, recreational sports, or replacing sedentary leisure time with outdoor activities,
may produce measurable cardiovascular benefits. Consequently, encouraging lifelong exercise habits
during adolescence may represent one of the most cost-effective strategies for reducing the future
burden of cardiovascular disease.

Sedentary Behaviour: From Television to Smartphones. While increasing physical activity
remains essential, modern research recognises that reducing sedentary behaviour has become an
increasingly important public health priority. Sedentary behaviour refers to waking activities
performed while sitting or reclining that require very little energy expenditure. Traditionally,
television viewing was the principal source of sedentary recreation among adolescents. However,
smartphones, tablets, streaming platforms, online gaming, and social media have fundamentally
transformed how young people spend their leisure time. Recent evidence suggests that different forms
of sedentary behaviour, including screen-based activities, are associated with adverse cardiovascular
outcomes and may contribute to elevated blood pressure among adolescents [27].

The study by Sugiyama et al. (2007) was among the first to demonstrate an independent
relationship between sedentary behaviour and blood pressure in adolescents [13].

Using data from the U.S. National Health and Nutrition Examination Survey (NHANES), the
investigators reported that each additional hour of sedentary activity was associated with an increase
of approximately 0.2 mm Hg in systolic blood pressure”, while television viewing alone was
associated with an increase of approximately 0.5 mm Hg per hour among adolescents aged 12—15
years. Importantly, these associations remained significant even after adjusting for body mass index,
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suggesting that prolonged sitting itself contributes to elevated blood pressure independently of obesity
[13].

Although the increase in blood pressure observed in the study was modest, its significance lies
in the cumulative effect across populations. Even small increases in average systolic blood pressure
can substantially increase the long-term risk of stroke and cardiovascular disease [28].

Even small increases in average systolic blood pressure can substantially increase the long-term
incidence of hypertension, stroke, and cardiovascular disease. Since the publication of this landmark
study, patterns of sedentary behaviour have changed dramatically. Television is no longer the
dominant form of screen-based entertainment. Adolescents now spend considerably more time using
smartphones and tablets, frequently engaging with multiple devices simultaneously. Consequently,
the cardiovascular implications of sedentary behaviour have become more complex.

Television Versus Smartphones: A New Cardiovascular Challenge. Television and smartphones
share one important characteristic: both encourage prolonged sitting. However, smartphones differ
from television in several important respects that may amplify their influence on cardiovascular
health. Television viewing is generally passive and occurs during defined periods. Smartphone use,
by contrast, is highly interactive, portable, and continuous throughout the day. Modern adolescents
use smartphones not only for entertainment but also for communication, education, gaming,
shopping, and social networking (Figure 2). Frequent notifications, messaging, and social media
interactions create repeated episodes of cognitive and emotional stimulation that rarely occur during
passive television viewing [29].
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cardiovascular risk pathways in adolescents

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 332




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Nel1 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/132

This distinction is clinically relevant because psychological stimulation activates the
sympathetic nervous system, increasing heart rate, vascular resistance, and blood pressure. Studies
conducted during the past decade suggest that prolonged smartphone use is associated with elevated
resting heart rate, reduced heart rate variability, poorer sleep quality, and increased symptoms of
anxiety. Although causality has not yet been conclusively established, these findings indicate that
smartphones may influence blood pressure through mechanisms extending beyond physical inactivity
alone. Another important difference concerns behavioural patterns. Television viewing often ends
when a programme finishes, whereas smartphones encourage frequent, repeated checking throughout
the day. This persistent engagement reduces opportunities for physical movement and mental
recovery while maintaining a state of continuous physiological arousal. Consequently, smartphones
may represent a more significant cardiovascular risk factor than traditional television viewing.

Sleep, Psychological Stress and Blood Pressure. One of the most important developments in
recent hypertension research has been the recognition that sleep quality mediates many of the
cardiovascular effects associated with digital technology. Healthy sleep plays a crucial role in
regulating blood pressure because normal physiological processes produce a decline in blood pressure
during the night, allowing the cardiovascular system to recover. Adolescents who consistently obtain
insufficient or poor-quality sleep frequently exhibit higher daytime blood pressure and greater
sympathetic nervous system activity [30].

Smartphone use during the evening interferes with healthy sleep in several ways [31; 32].

Blue light emitted from digital screens suppresses melatonin production, delaying sleep onset
and disrupting circadian rhythms [33]. In addition, emotionally engaging activities such as social
media, online gaming, and instant messaging maintain cognitive alertness when the body should be
preparing for sleep [34].

Reduced sleep duration has been associated with increased cortisol secretion, endothelial
dysfunction, impaired glucose metabolism, and higher risks of obesity, all of which contribute to
elevated blood pressure. Recent sensor-based evidence from the ABCD Study demonstrated that
greater smartphone use among adolescents was associated with reduced physical activity, increased
sedentary time, delayed sleep onset, and reduced sleep duration [35].

Importantly, these behavioural risk factors rarely occur in isolation. Adolescents who spend
prolonged periods using smartphones often engage in less physical activity, consume less healthy
diets, and obtain insufficient sleep [36].

Consequently, hypertension should be viewed as the result of multiple interacting lifestyle
behaviours rather than a single exposure. Current evidence therefore supports comprehensive
prevention strategies that simultaneously promote healthy eating, regular exercise, adequate sleep,
stress management, and responsible use of digital technologies.

Discussion

The evidence reviewed demonstrates that elevated blood pressure in adolescents results from
complex interactions between multiple lifestyle-related factors rather than a single behavioural cause.
Poor diet, insufficient physical activity, obesity, sedentary behaviour, inadequate sleep, and
psychological stress frequently occur together and may amplify their effects on cardiovascular
regulation. Therefore, adolescent hypertension should be viewed as the outcome of interconnected
behavioural, metabolic, and physiological processes. Although genetic predisposition contributes to
hypertension risk, lifestyle modification provides important opportunities for prevention. The
mechanisms linking lifestyle behaviours to blood pressure involve multiple pathways, including
metabolic dysfunction, inflammation, endothelial impairment, insulin resistance, and increased
sympathetic nervous system activity. These processes may contribute to early cardiovascular changes
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that persist into adulthood. The landmark study by Sugiyama et al. (2007) identified sedentary
behaviour, particularly television viewing, as an independent predictor of increased systolic blood
pressure in adolescents. This finding shifted attention beyond obesity alone and highlighted the
cardiovascular consequences of prolonged sitting. Although the observed increase in blood pressure
was modest, small population-level changes may contribute to substantial long-term cardiovascular
disease burden [13].

Since 2007, patterns of sedentary behaviour have changed considerably, with smartphones,
tablets, streaming platforms, online gaming, and social media replacing television as major sources
of screen exposure. Unlike passive television viewing, smartphone use combines prolonged sitting
with continuous cognitive engagement, emotional stimulation, social interaction, and frequent
notifications. These characteristics may contribute to additional pathways involving sympathetic
activation, psychological stress, and sleep disruption. Consequently, smartphone exposure represents
an emerging cardiovascular challenge among adolescents. The impact of digital technology depends
not only on total screen time but also on timing, purpose, and behavioural context. Late-night
smartphone use, social media engagement, and gaming may have different physiological
consequences compared with educational use. Future studies should therefore examine specific
patterns of digital behaviour rather than treating screen exposure as a single risk factor.

Despite growing evidence, several limitations remain. A substantial proportion of current
studies are observational and can demonstrate associations but cannot establish causality. Although
smartphone use has been linked to reduced physical activity, poorer sleep, and increased
psychological stress, a direct causal relationship with hypertension has not yet been fully confirmed.
In addition, many studies rely on self-reported measures of diet, physical activity, and screen
exposure, which may introduce measurement bias.

Future research should prioritize long-term adolescent cohort studies using objective
measurements, such as wearable activity monitors, digital usage tracking, and continuous blood
pressure monitoring. These studies should investigate how diet, physical activity, digital exposure,
sleep, and psychological stress interact over time to influence cardiovascular health. Understanding
these relationships will be essential for developing personalized prevention strategies to reduce the
future burden of adolescent hypertension.

Conclusion

Hypertension among adolescents has emerged as an important global public health challenge.
Although genetic predisposition contributes to cardiovascular risk, lifestyle behaviours represent
major modifiable determinants of blood pressure during adolescence. Dietary quality, physical
activity, body weight, sleep patterns, psychological stress, and sedentary behaviour interact through
multiple physiological pathways to influence cardiovascular health. An integrated lifestyle approach
is essential for preventing elevated blood pressure during adolescence. Healthy dietary patterns, such
as DASH-style diets rich in fruits, vegetables, whole grains, legumes, and low-fat dairy products,
together with regular physical activity, reduced sedentary behaviour, and adequate sleep, may
contribute to improved cardiovascular outcomes. Modern digital technologies represent an emerging
factor in adolescent cardiovascular health. Their effects are mediated through behavioural pathways,
including reduced physical activity, sleep disruption, and psychological stress. However, the impact
of digital technology depends on usage patterns, duration, and context rather than technology
exposure alone. Future prevention strategies should combine healthy nutrition, regular exercise,
sufficient sleep, stress management, and responsible digital technology use. Emerging tools,
including wearable health technologies and artificial intelligence-based monitoring systems, may
support personalised cardiovascular prevention, although further research is needed to establish their
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long-term effectiveness. Reducing the future burden of adolescent hypertension requires coordinated
efforts among healthcare professionals, families, schools, communities, and policymakers. Promoting
healthy behaviours during adolescence may provide long-term benefits for cardiovascular health
across the lifespan.
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