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Abstract:

Hypertension in young adults is increasingly recognized as an important public health problem because
elevated blood pressure that begins early in life may persist for decades and contribute to cardiovascular,
cerebrovascular, and renal complications. Although hypertension has traditionally been associated with
older populations, recent national and international evidence indicates that young adults are also affected,
often with low awareness and suboptimal control. This narrative review summarizes the epidemiology,
pathophysiological basis, clinical relevance, and major risk factors of hypertension in young adults, with
emphasis on evidence from Indonesia and global studies. The reviewed literature shows that hypertension
in this age group is influenced by both non-modifiable factors, including age, sex, and family history, and
modifiable factors, including excess body weight, high-salt dietary patterns, fast-food consumption,
physical inactivity, smoking, alcohol intake, diabetes mellitus, and psychosocial stress. The burden of
hypertension among young adults is clinically significant because early exposure to elevated blood
pressure increases the risk of adverse long-term outcomes. Prevention should prioritize regular blood
pressure screening, lifestyle modification, weight control, dietary improvement, physical activity, and risk
communication tailored to young populations. Early identification and comprehensive prevention
strategies are essential to reduce future cardiovascular disease burden.
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1. Introduction

Hypertension is one of the most important non-communicable diseases worldwide and remains a leading
contributor to morbidity and mortality from cardiovascular disease, stroke, and chronic kidney disease (1),(2). It
is often described as a silent condition because many affected individuals do not experience specific symptoms
until organ damage or complications occur (3). While hypertension is commonly associated with older adults, the
increasing detection of elevated blood pressure among young adults shows that the condition can begin much
earlier in the life course (4),(5).

The clinical relevance of hypertension in young adults lies not only in its current prevalence but also in its long-
term implications (6),(7). Young adults may have a long duration of exposure to elevated blood pressure before
complications emerge (8). International data suggest that a substantial proportion of young adults have stage 1 or
stage 2 hypertension, yet awareness, treatment, and control remain limited (9). In Indonesia, emerging evidence
has identified demographic characteristics and lifestyle-related factors, including high body mass index and
unhealthy dietary habits, as important contributors to hypertension among adults in productive age groups

(10),(11) .
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Despite the growing evidence, hypertension in young adults is still under-recognized in many clinical and
community settings. Health promotion programs often focus on older populations, whereas young adults may
perceive themselves as healthy and may not seek routine blood pressure screening. This review aims to synthesize
current evidence on the epidemiology and risk factors of hypertension in young adults and to highlight
implications for early prevention, detection, and public health intervention.

2. Main Body / Subheadings
Definition and Clinical Classification of Hypertension

Hypertension is generally defined as persistently elevated arterial blood pressure above accepted diagnostic
thresholds (12). In many clinical settings, a blood pressure measurement of 140/90 mmHg or higher has been used
as a conventional threshold, although contemporary guidelines also recognize lower thresholds for increased
cardiovascular risk (13),(14). The American College of Cardiology and American Heart Association classification
introduced the category of stage 1 hypertension beginning at 130/80 mmHg, while other guidelines continue to
consider patient risk profile, measurement setting, and treatment context when defining diagnostic categories (14).

In young adults, classification should be interpreted carefully because a single eclevated reading is
insufficient for diagnosis. Repeated measurements, appropriate cuff size, standardized technique, and
consideration of white-coat or masked hypertension are important. Accurate classification is essential because
misclassification may lead either to unnecessary labeling or to missed opportunities for early intervention.

Epidemiology of Hypertension in Young Adults

The burden of hypertension among young adults varies according to population characteristics, diagnostic
criteria, measurement methods, and study location. In Indonesia, hypertension among young adults has become
an increasing concern. Studies using national and community-based data report that hypertension can occur even
in early adulthood and tends to increase across the young adult age range. One analysis reported a prevalence of
13.59% among adults aged 18-45 years, increasing from 7.35% in those aged 18-24 years to 21.35% in those aged
35-44 years (15). Another Indonesian study reported prehypertension and hypertension among young adults,
supporting the need for early screening and prevention (16).

International evidence also demonstrates that hypertension in young adults is clinically relevant. Data from
the United States and other settings show that the prevalence of hypertension is lower in young adults than in
older populations but is not negligible. Young men are often reported to have higher prevalence than young
women, partly due to biological differences and partly due to behavioral risks such as smoking, alcohol intake,
and unhealthy diet (17). These findings suggest that hypertension should not be viewed solely as a disease of

aging.
Pathophysiological Basis

The pathophysiology of hypertension involves complex interactions among intravascular volume, cardiac
output, peripheral vascular resistance, renal sodium handling, neurohormonal regulation, and vascular structure.
Increased sodium intake may contribute to fluid retention and increased intravascular volume, which can increase
cardiac output. Over time, vascular autoregulation and increased peripheral resistance may sustain elevated blood
pressure even when cardiac output returns toward normal (18).

The autonomic nervous system and the renin-angiotensin-aldosterone system are central mechanisms in
blood pressure regulation. Sympathetic activation can increase heart rate, vascular tone, and renal sodium
retention, while renin-angiotensin-aldosterone system activation promotes vasoconstriction and aldosterone-
mediated sodium retention. Vascular endothelial dysfunction, arterial stiffness, inflammation, and metabolic
abnormalities can further contribute to sustained hypertension. These mechanisms are particularly important in
young adults with obesity, insulin resistance, chronic stress, smoking exposure, or sedentary behavior (16).

Young Adults as a Vulnerable Population

Young adulthood is a transitional period between adolescence and mature adulthood. Although definitions
vary across institutions and studies, many epidemiological investigations use an age range of approximately 18-
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39 or 18-40 years (6). This period is characterized by educational, occupational, social, and family transitions that
may influence health behaviors. While physiological capacity is often optimal during young adulthood, unhealthy
behaviors adopted during this period may have long-term cardiometabolic consequences (19),(20).

The vulnerability of young adults is related to lifestyle transitions, including irregular diet, fast-food
consumption, reduced physical activity, sleep disruption, smoking initiation, alcohol use, and psychosocial stress.
Digital lifestyles and sedentary work or study patterns may also reduce daily energy expenditure. These exposures
may gradually contribute to weight gain, metabolic dysregulation, and elevated blood pressure (21).

Risk Factors for Hypertension in Young Adults

Risk factors for hypertension in young adults can be divided into non-modifiable and modifiable
categories. Non-modifiable factors include increasing age within the young adult range, male sex in many
populations, and family history of hypertension. Although these factors cannot be changed, their identification is
important because they can help determine who requires closer monitoring and earlier preventive counselling
(22),(23).

Modifiable risk factors are particularly important because they can be targeted through clinical and public
health interventions. Excess body weight and high body mass index are among the strongest predictors of elevated
blood pressure. Obesity is associated with insulin resistance, sympathetic activation, renal sodium retention,
endothelial dysfunction, and vascular inflammation. Dietary factors, particularly high salt intake, frequent
consumption of processed food, and high-calorie fast food, also contribute to increased blood pressure and
cardiometabolic risk (10),(24),(25).

Physical inactivity, smoking, alcohol consumption, and psychosocial stress are additional contributors.
Sedentary behavior reduces cardiovascular fitness and promotes weight gain, while smoking may cause acute
vasoconstriction and endothelial injury. Alcohol can increase blood pressure through sympathetic and hormonal
mechanisms. Chronic stress may contribute to sustained sympathetic activation and maladaptive coping behaviors,
including unhealthy eating and smoking. These risk factors frequently cluster in young adults, making integrated
prevention strategies more effective than isolated interventions (20),(26).

Table 1. Major risk factors of hypertension in young adults and public health implications

Category Risk factor Main affected group Prevention implication
Age within L . . .
Non-modifiable young Risk increases progressively with age  Start routine blood pressure

adulthood and cumulative exposure. screening before middle age.

Identify high-risk individuals

Sex and family =~ Male sex and genetic predisposition for early counseling and

Non-modifiable history may increase susceptibility.

monitoring.
Excess bod Obesity promotes insulin resistance, Promote weight control,
Modifiable weicht Y sympathetic activation, and vascular healthy diet, and physical
& dysfunction. activity.
. High-salt and Sodium retention and unhealthy dietary Encourage salt reduction and
Modifiable processed-food . . .
diet patterns increase blood pressure. healthier food choices.
Physical Sedentary behavior reduces Recommend regular aerobic
Modifiable LHYSIC: cardiovascular fitness and increases activity and reduced sitting
1activity .. .
metabolic risk. time.
Smoking, Vasoconstriction, endothelial injury, Integrate cessation support,
Modifiable alcohol, and hormonal activation, and maladaptive  stress management, and risk
stress coping. communication.

Clinical Manifestations and Long-Term Outcomes

Most young adults with hypertension are asymptomatic. When symptoms occur, they may include
headache, dizziness, palpitations, neck stiffness, blurred vision, chest discomfort, or fatigue; however, these
symptoms are not specific and should not be used as the only basis for screening. The silent nature of hypertension
reinforces the importance of routine measurement rather than symptom-based detection (27).
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Early-onset hypertension has important long-term implications. Sustained elevation of blood pressure from
young adulthood increases cumulative vascular exposure and is associated with future cardiovascular events.
Evidence indicates that high blood pressure in young adults is related to increased risk of coronary heart disease,
stroke, and other cardiovascular outcomes later in life. Therefore, young adult hypertension should be treated as
an early marker of future disease burden rather than a benign transient finding (28).

Prevention and Management Strategies

Prevention of hypertension in young adults should focus on lifestyle modification, risk communication,
and early detection. Recommended non-pharmacological interventions include weight control, reduced salt intake,
healthier dietary patterns such as diets rich in fruit, vegetables, and low-fat products, regular physical activity,
smoking cessation, limited alcohol intake, adequate sleep, and stress management. These strategies are
particularly suitable for young adults because lifestyle habits formed during this period may persist into later
adulthood (29),(30).

Pharmacological treatment is considered when blood pressure remains elevated despite lifestyle
intervention or when cardiovascular risk, comorbidities, or target organ involvement are present. Clinical
decisions should be individualized, and young patients should be counseled regarding adherence, monitoring, and
long-term risk reduction. In community settings, prevention programs should use youth-friendly approaches,
including campus-based screening, workplace health checks, digital education, and family-based health
promotion (31),(32).

Public Health Implications and Future Perspectives

The increasing recognition of hypertension among young adults has implications for health systems and
public health policy. Screening programs should not wait until middle age, particularly in individuals with obesity,
family history, smoking habits, diabetes mellitus, or high-salt dietary patterns. Integration of blood pressure
screening into primary care, universities, workplaces, and community outreach can help identify young adults at
risk before complications develop.

Future research should strengthen local evidence by using prospective cohort designs, standardized blood
pressure measurement protocols, and evaluation of lifestyle interventions tailored to Indonesian young adults.
More studies are also needed to examine digital health strategies, psychosocial stress, sleep quality, and food
environments as determinants of hypertension in younger populations.

3. Conclusion

Hypertension in young adults is a clinically and public-health important condition that should not be
underestimated. The reviewed evidence indicates that hypertension in this population is influenced by a
combination of non-modifiable factors, such as age, sex, and family history, and modifiable factors, including
excess body weight, unhealthy dietary patterns, physical inactivity, smoking, alcohol consumption, and
psychosocial stress. Because early elevation of blood pressure can contribute to long-term cardiovascular and
renal complications, prevention must begin before middle age. Routine blood pressure screening, lifestyle
modification, risk-based counseling, and community-based prevention programs are essential to reduce the future
burden of hypertension and cardiovascular disease among young adults.

References:

1.  Woodiwiss Al. High prevalence but lack of awareness of hypertension in South Africa, particularly among
men and young adults. J Hum Hypertens [Internet]. 2025;39(2):111-9. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85174717103&origin=inward

2. Farih OA. Prevalance and determinants of hypertension among adults in Somalia using Somalia
demographic health survey data, SDHS 2020 [Internet]. Vol. 49, Current Problems in Cardiology. 2024.
Available from: https://api.elsevier.com/content/article/eid/1-s2.0-S0146280624004195

3.  Soesanto E, Ramadlan I, Setyawati D, Aisah S, Pawestri. Factors Affecting Medication Adherence in
Hypertension Patients: A Literature Review. Bali Med J. 2021;10(3):1364-70.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Shihhah Wal Afiyah Journal

Wang Q, Song X, Du S, Du W, Su C, Zhang J, et al. Waist Circumference Trajectories in Relation to Blood
Pressure and the Risk of Hypertension in Chinese Adults. Nutrients. 2022;14(24):1-13.

Dewiasty E, Setiati S, Agustina R, Istanti R, Roosheroe AG, Abdullah M, et al. Comparisons of
Characteristics and Nutritional Inadequacies in Indonesian Older Adults Consuming or Refraining from
Dairy Products. Acta Med Indones. 2022;54(2):255-65.

Rietz H. Prevalence, time-trends and clinical characteristics of hypertension in young adults: nationwide
cross-sectional study of 1.7 million Swedish 18-year-olds, 1969-2010. J Hypertens [Internet].
2022;40(6):1231-8. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85132453841&origin=inward

Suzuki Y. Association of Cardiovascular Health Metrics With Risk of Transition to Hypertension in Non-
Hypertensive Young Adults. Am J Hypertens [Internet]. 2022;35(10):858—66. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85139535459&origin=inward

Gunderson EP. Early Pregnancy Blood Pressure Patterns Identify Risk of Hypertensive Disorders of
Pregnancy among Racial and Ethnic Groups. Hypertension [Internet]. 2022;79(3):599—-613. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85124439087&origin=inward

Naghavi M. Global burden of 288 causes of death and life expectancy decomposition in 204 countries and
territories and 811 subnational locations, 1990—2021: a systematic analysis for the Global Burden of Disease
Study 2021. Lancet [Internet]. 2024;403(10440):2100-32. Available from:
https://api.elsevier.com/content/article/eid/1-s2.0-S0140673624003672

Sudikno S. Prevalence and associated factors for prehypertension and hypertension among Indonesian
adolescents: a cross-sectional community survey. BMJ Open [Internet]. 2023;13(3). Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85150892497 &origin=inward

Suryandari D, Ningrum AR. The Effect of Slow Deep Breathing and Warm Water Foot. Indones J Glob Heal
Res. 2024;6(5):2657-64.

Saruta T. The Japanese Society of Hypertension Guidelines for the Management of Hypertension (JSH
2004). Nippon rinsho Japanese J Clin Med. 2005;63(6):952-8.

Katzelnick CG, Weir JP, Jones A, Galea M, Dyson-Hudson TA, Kirshblum SC, et al. Blood Pressure
Instability in Persons With SCI: Evidence From a 30-Day Home Monitoring Observation. Am J Hypertens.
2019 Sep;32(10):938-44.

Helpitnati BA et al. Implementation Of Slow Deep Breathing On Blood Pressure In Hypertension Patients
In Internal Disease Room B General Hospital Ahmad Yani Metro City In 2022. J Cendikia Muda [Internet].
2023;3(1):86-94. Available from:
https://www.jurnal.akperdharmawacana.ac.id/index.php/JWC/article/view/443/278#

Gidding SS. PDAY risk score predicts cardiovascular events in young adults: the CARDIA study. Eur Heart
J [Internet]. 2022;43(30):2892-900. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85134942183&origin=inward

Lee H. Association between cumulative metabolic risk exposure and cardiovascular disease: A nationwide
cohort of over 3.6 million young adults. Eur J Prev Cardiol [Internet]. 2024;31(10):1288-300. Available
from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85201029269&origin=inward

Leppert MH. Association of Traditional and Nontraditional Risk Factors in the Development of Strokes
among Young Adults by Sex and Age Group: A Retrospective Case-Control Study. Circ Cardiovasc Qual
Outcomes [Internet]. 2024;17(4). Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85190411091&origin=inward

Strati M. Early onset type 2 diabetes mellitus: an update [Internet]. Vol. 85, Endocrine. 2024. p. 965-78.
Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85187435280&origin=inward

Freminville JB De. Prevalence and Risk Factors for Secondary Hypertension in Young Adults. Hypertension
[Internet]. 2024;81(11):2340-9. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85205040966&origin=inward

Yerdessov S. Epidemiology of Arterial Hypertension in Kazakhstan: Data from Unified Nationwide
Electronic Healthcare System 2014-2019. J Cardiovasc Dev Dis [Internet]. 2022;9(2). Available from:



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Shihhah Wal Afiyah Journal

https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85124080686&origin=inward

Wu X. Global burden of hypertensive heart disease and attributable risk factors, 1990-2021: insights from
the global burden of disease study 2021. Sci Rep [Internet]. 2025;15(1). Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=105003682945 &origin=inward

Liu AB. Global prevalence and disability-adjusted life years of hypertensive heart disease: A trend analysis
from the Global Burden of Disease Study 2019. J Glob Health [Internet]. 2024;14. Available from:
https://www.scopus.com/inward/record.uri?partnerl D=HzOxMe3b&scp=85203112729&origin=inward

Zhang X. Prevalence, awareness, and treatment of isolated diastolic hypertension in the United States. Eur J
Intern Med [Internet]. 2023;112:93-9. Available from: https://api.elsevier.com/content/article/eid/1-s2.0-
S0953620523000985

Yuan Y. Relationship between metabolically healthy obesity and the development of hypertension: a
nationwide population-based study. Diabetol Metab Syndr [Internet]. 2022;14(1). Available from:
https://api.elsevier.com/content/article/eid/1-s2.0-S1758599622000657

Zhan Q. Body roundness index and the risk of hypertension: a prospective cohort study in Southwest China.
BMC Public Health [Internet]. 2024;24(1). Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85204296113&origin=inward

Chen Y. Correlation between triglyceride glucose-body mass index and hypertension risk: evidence from a
cross-sectional study with 60,283 adults in eastern China. BMC Cardiovasc Disord [Internet]. 2024;24(1).
Available from: https://api.elsevier.com/content/article/eid/1-s2.0-S147122612400031X

Li C. Sleep and risk of hypertension in general American adults: The National Health and Nutrition
Examination Surveys (2015-2018). J Hypertens [Internet]. 2023;41(1):63-73. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=8514318001 1 &origin=inward

Shao T, Li X, Zhou C, Zang X, Malone DC, Zhang L, et al. Effectiveness and Efficiency of Non-drug
Therapy Among Community-Dwelling Adults With Hypertension in China: A Protocol for Network Meta-
Analysis and Cost-Effectiveness Analysis. Front Med. 2021;8(February):1-10.

Mitchell DL. Gaps in transitional care to adulthood for patients with cerebral palsy: a systematic review
[Internet]. Vol. 39, Child S Nervous System. 2023. p. 3083-101. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85167343639&origin=inward

Morris M. Understanding how general practice nurses support adult lifestyle risk reduction: An integrative
review [Internet]. Vol. 78, Journal of Advanced Nursing. 2022. p. 3517-30. Available from:
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85133128269&origin=inward

LiuL, Chen R, Jia Z, Li X, Tang Y, Zhao X, et al. Downregulation of hsa-miR-203 in peripheral blood and
wound margin tissue by negative pressure wound therapy contributes to wound healing of diabetic foot
ulcers. Microvasc Res [Internet]. 2022; Available from:
https://www.sciencedirect.com/science/article/pii/S002628622100145X

Lizarraga-Valderrama LR. Effects of essential oils on central nervous system: Focus on mental health.
Phyther Res. 2021;35(2):657-79.



