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Abstract
Hypertension (HTN) has significant long-term cardiovascular risks and is becoming increasingly prevalent 
in the pediatric population. Apart from making the diagnosis of HTN and initiating treatment, sustained 
adherence to lifestyle modifications is the mainstay of pediatric HTN management. Little is described 
regarding compliance to lifestyle recommendations as treatment for HTN despite current guidelines 
outlining specific dietary and physical activity recommendations that are suggested to be equated to 
medical prescriptions. This is possibly because there are more objective metrics such as pharmacy pick-
up/refill data that can more accurately track medication compliance. The purpose of this review is to 
provide the general pediatrician with a standardized framework for the management of pediatric HTN with 
a focus on objective tools that will enable a pragmatic approach to evaluating patient compliance. 
Adherence to lifestyle modifications focusing on diet and physical activity may potentially impact blood 
pressure control beyond drug therapy compliance. Concise flowsheets and tables are provided to aid the 
pediatrician’s workflow in a busy clinic whilst providing essential objective data to assess patient 
compliance and provide nutrition and physical activity prescriptions. In this review, we outline our current 
understanding of lifestyle modification and medication prescription compliance trends among youths with 
HTN and offer real-world tools to implement in any pediatric clinic to better understand and improve 
patient compliance.
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Introduction
Cardiovascular disease remains a leading cause of death in the United States [1]. Hypertension (HTN) is a 
key driver in the atherosclerotic process and increases the risk of stroke, myocardial infarction, chronic 
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kidney disease, and heart failure. Guideline-based diagnostic criteria for HTN in youths vary by age [2], but 
recent NHANES data reported rates of HTN in patients aged 8–17 years to be 4.9% with 13% having 
abnormal blood pressure [3]. After the age of six years, essential HTN becomes the leading cause of 
abnormal blood pressure [4]. Along with inherited and anatomic etiologies of HTN, cardiometabolic risk 
factors such as obesity and insulin resistance have contributed to a three-fold increase in childhood HTN 
[5]. Children with obesity and children with HTN experience alterations in cardiac size and function as well 
as vascular changes that when found in adults, can be predictors of cardiovascular morbidity and mortality 
[6]. Furthermore, childhood blood pressure influences adult blood pressure measures. Data from the 
Bogalusa Heart Study demonstrated that elevated blood pressure persisted from childhood into adulthood 
[7]. A different cohort found that the number of abnormal blood pressure readings in childhood can be 
predictive of adult HTN [8]. While there are guidelines in the measurement of blood pressure assessment of 
vascular stiffness in pediatrics continues to evolve [9–11]. Lifestyle modifications such as dietary 
adjustments and increases in physical activity remain the cornerstones of treatment for youth with HTN, 
especially when secondary to overweight or obesity. When provided in a structured environment, engaging 
in regular physical activity and consuming a balanced diet with appropriate levels of sodium has been 
shown to reverse the early target organ changes seen in pediatric patients with HTN [12]. 
Pharmacotherapy is reserved for after a trial of lifestyle interventions and in those with symptomatic HTN, 
stage 2 HTN without a known cause, HTN associated with chronic kidney disease, or HTN in a patient with 
diabetes [2]. Antihypertensive agents are safe and effective therapies for pediatric HTN [13–15], but 
compliance with medications can be jeopardized by side effects, forgetfulness, expense, skepticism around 
need for treatment, and emotion regarding potential need for lifelong therapy [12]. Assessing compliance to 
lifestyle interventions poses several challenges. Food and beverage consumption logs rely on recall that 
lends itself to several biases. Another challenge in pediatric clinical practice remains the clinical constraints 
to the use of standardized diet and exercise prescriptions for HTN. Many times, a routine pediatric well 
child visit may not have the time or personnel to provide these prescriptions that structured preventive 
cardiology or multidisciplinary obesity medicine clinics with counsellors, nutritionists, and exercise 
physiologists may be able to deliver. The purpose of this review is to reflect on the literature regarding 
compliance rates among pediatric patients with HTN prescribed lifestyle therapies and medications, and to 
offer tools to pediatricians on how to improve the assessment of and compliance to guideline-
recommended lifestyle therapies.

Medication compliance
The World Health Organization (WHO) defines adherence as the extent to which a person’s behavior 
corresponds with agreed-upon recommendations from a health care provider [13]. In adults in the United 
States, the WHO estimates the adherence of patients with HTN to their treatment regimen to be 51%, with 
developed countries faring even worse [13]. In one sample of almost half a million adults, only 72% of 
patients with HTN were at least 80% compliant with their antihypertensive medication [14]. Poor 
adherence may result in uncontrolled HTN. There are numerous proposed mechanisms for poor treatment 
adherence. Patient-centered factors for poor blood pressure control include limited access to health care 
and inability to obtain prescriptions due to travel barriers [16]. Patient perceptions of medication efficacy 
and mistrust of medical professionals may also limit compliance [17]. Within pediatrics, medication non-
compliance in children with chronic diseases has been associated with disease-related complications, 
increased number of emergency room visits, and hospitalizations [18]. In addition, medication adherence 
may reduce overall healthcare costs [18]. In a small sample of adolescents with essential HTN prescribed 
drug therapy, almost half had uncontrolled HTN [19]. However, those who were adherent to their 
medication prescription based upon pharmacy refill data exhibited better BP control. The authors also 
found that adherence determined by self-reporting did not correlate with blood pressure control and that 
there are potential racial disparities in medication adherence, and recommended leveraging the use of 
electronic medical records and pharmacy refill records as means of improving medication compliance.
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Lifestyle modification compliance
Behavioral modifications targeting a heart-healthy diet and increasing physical activity are considered first-
line treatments for pediatric HTN. While not traditionally considered during a visit for primary HTN, sleep 
hygiene plays a role in blood pressure regulation. Indeed, longer sleep duration in childhood has correlated 
with lower daytime blood pressures [20], keeping with the emphasis on adequate sleep in the American 
Heart Association’s Life’s Essential 8. Dietary changes emphasizing increased consumption of whole grains, 
vegetables, fruits, lean proteins, low-fat dairy, and fiber and limiting saturated fats, sugar-sweetened 
beverages, and sodium are recommended to improve cardiometabolic health. Unfortunately, American 
youths demonstrate poor adherence to national dietary guidelines. Banfield et al. [21] found that children 
and adolescents in the United States scored well below the accepted cutoff for good health on the Healthy 
Eating Index and suggested that diet in childhood is an important target to help reduce diet-related adult 
disease. Dietary sodium intake was positively correlated with systolic blood pressure in a large sample of 
United States children and adolescents [22]. Additionally, sodium consumption even during the neonatal 
period is associated with higher blood pressures in the adolescent years than those neonates who followed 
a low-sodium diet [23]. Youth who consumed higher amounts of fruits and vegetables were shown to have 
lower systolic blood pressure in a large cross-sectional analysis of adolescents [24]. The Dietary 
Approaches to Stop Hypertension (DASH) diet encompasses many of these recommendations and is the 
primary dietary strategy recommended by the American Academy of Pediatrics to combat pediatric HTN 
[2]. Components of the DASH pattern were associated with lower systolic and diastolic blood pressure in a 
subset of adolescent females followed over a 10-year period, even after adjusting for body mass index [25]. 
A longitudinal study involving children and adolescents showed that better adherence to the DASH style 
diet correlated with improved markers of cardiometabolic health, including blood pressure [26]. However, 
achieving these results often requires frequent contact points with patients via nutrition experts and 
sustained follow-up that may not be feasible for families and clinics to maintain [27].

Physical activity is an effective means of reducing BP in pediatric patients [28–30]. The optimal 
exercise prescription for children is still unknown; however, the American Academy of Pediatrics 
recommends 30–60 minutes of moderate to vigorous physical activity at least 3 to 5 days per week to help 
lower blood pressure. Unfortunately, survey data indicates that only 27% of adolescents met recommended 
amounts of physical activity [31]. More concerning is that objective data indicates even fewer (8–9%) meet 
the recommended guidelines [32], highlighting the discrepancy between self-reported levels of activity and 
objective measures that makes accurate assessments difficult in the clinical setting. From a patient 
perspective, one of the bigger problems today with diet and exercise recommendations is either 
“information overload” with contradictory guidance through the internet and social media versus a “one-
size-fits-all” approach with vague non-specific information.

What follows is a real-world example of our clinical throughput at the Center for Cardiovascular 
Disease Prevention, Investigation, and Diagnostics (CVPID) clinic at Le Bonheur Children’s Hospital in 
Memphis, Tennessee. Our clinic utilizes a compilation of resources collected from multiple sources that we 
have found translates guideline-directed recommendations for screening and management of pediatric 
HTN into patient- and family-friendly educational materials. This is a single-center experience and may not 
be generalizable to all sites. Our goal is to provide pediatric clinics with a blueprint from which to 
implement strategies that may improve overall patient compliance, clinic satisfaction, and, most 
importantly, patient outcomes.

Assessment of blood pressure

Consistency in measurement of blood pressure in a clinical practice is extremely important in engaging the 
family in lifestyle interventions. This is especially important in pediatric HTN where white-coat HTN is a 
factor. Assessment of blood pressure should be performed at each visit starting at age 3 years. Blood 
pressure should be measured in a quiet room. The patient should be seated in a comfortable chair with 
back supported and feet placed flat on the ground. The legs should not be crossed. Blood pressure is 
preferably taken in the right arm. The arm should be raised to the level of the heart and should be 
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Figure 1. Hypertension clinical pathway. BP: blood pressure

supported by the examiner or a table/counter. See a demonstration of proper blood pressure measurement 
technique at the following link (https://www.iphapediatrichypertension.org//). Employing an 
appropriately sized blood pressure cuff is essential for obtaining an accurate measurement. Cuff size should 
be chosen based on the size of the child’s arm. The inflatable bladder of the cuff should encircle 40% of the 
patient’s upper arm with the length of the bladder encompassing at least 80% of the arm’s circumference. 
Inappropriate cuff size can lead to over- or under-estimation of the true blood pressure. Initial blood 
pressures can be taken by an oscillometer to facilitate clinic workflow, but if abnormal, two additional 
blood pressures by auscultation should be performed and averaged to define the blood pressure [2]. The 
definitions of the different blood pressure categories per the 2017 Clinical Practice Guideline for Screening 
and Management of High Blood Pressure in Children and Adolescents [2] are shown as part of Figure 1. For 
children < 13 years of age, utilization of a blood pressure calculator can facilitate easy interpretation of 
recommended blood pressure cutoffs (https://www.mdcalc.com/calc/4052/aap-pediatric-hypertension-
guidelines). The preventive cardiology clinical pathway after assessment of BP is shown in Figure 1.

https://www.iphapediatrichypertension.org//
https://www.iphapediatrichypertension.org//
https://www.iphapediatrichypertension.org//
https://www.mdcalc.com/calc/4052/aap-pediatric-hypertension-guidelines
https://www.mdcalc.com/calc/4052/aap-pediatric-hypertension-guidelines
https://www.mdcalc.com/calc/4052/aap-pediatric-hypertension-guidelines
https://www.mdcalc.com/calc/4052/aap-pediatric-hypertension-guidelines
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Education on the significance of an abnormally high blood pressure

Clear and consistent messaging on the long-term effects of high blood pressure must be stressed to the 
family. This provides the family with a reason to “buy-in” to the lifestyle interventions that are suggested. 
Oftentimes, HTN is present in several family members. This provides an opportunity to underscore the 
likely genetic predisposition to HTN and can provide empathetic reassurance that the disease is not 
necessarily the patient’s “fault”. Unfortunately, some family members may have known target organ 
damage (increased aortic stiffness, left ventricular hypertrophy, neurocognitive deficiencies, reno-vascular 
disease) [5] or have suffered clinical events (stroke, myocardial infarction) related to their HTN. In this 
scenario, it is important to provide empathetic care but to also highlight the potential benefits of early 
recognition and treatment in order to reduce the risk of future cardiovascular events in the patient [5]. 
Indeed, it is not only the absolute value of the blood pressure, but the blood pressure burden on the 
cardiovascular system over the life course that matters for cardiovascular outcomes [29].

Dietary recommendations

While the DASH diet is the recommended dietary modification put forth by the American Academy of 
Pediatrics, the information provided can be overwhelming for the family. There are gaps in knowledge on 
the understanding of what is healthy and what entails saturated and unsaturated fats, for instance. Less 
information may be “more” in some situations. In addition, many clinics may not have access to a registered 
dietitian who is available to work with families to provide a tailored dietary intervention. A succinct simple 
hand-out which emphasizes fruits, vegetables, whole grains, lean proteins, and low-fat dairy while limiting 
salt, sugar, and saturated fats as suggested by the DASH diet with examples may be more effective. Our 
clinic likes to employ handouts provided by the National Lipid Association that provide examples of heart 
healthy food items as well as amounts that are recommended in a simple, easy-to-read format (https://
www.lipid.org/clmt). These 1-page illustrations with examples referenced to specific demographics and 
regions (for example: heart healthy eating “southern style” or “on a budget”) make them more practical for 
patient families, which may lend to better compliance.

Exercise prescription

The 2017 Clinical Practice Guidelines recommend children and adolescents to partake in 30–60 minutes of 
moderate to vigorous physical activity at least 3 days per week [2]. Unfortunately, many patients are unable 
to meet this recommendation [33]. Social determinants of health and knowledge of what constitutes 
physical activity may limit the acceptance of recommendations provided by the clinician [34]. Some 
patients who have been sedentary may be apprehensive to begin exercising due to some discomfort that 
may accompany physical activity. Education on expected heart rate changes, such as expected peak heart 
rate (220 bpm—age in years), may help alleviate some of that anxiety. It is also important to educate the 
family that it may take longer for the heart rate to come down to baseline levels at the start of an exercise 
program, i.e, deconditioned individuals may take a longer time for heart rate recovery compared to trained 
athletes. Providing an exercise “prescription” may also enhance compliance. Our clinic employs the exercise 
prescription form available through the Exercise is Medicine program from the American College of Sports 
Medicine. While this form is geared towards adults, we find the descriptions of the different intensities of 
activities and the acknowledgement of strength training helpful. The form can be filled out to comply with 
current recommendations for younger patients. We also measure patient-reported physical activity 
through an abridged version of the Patient-Reported Outcomes Measurement Information System 
(PROMIS) for Pediatric Physical Activity, a validated method for measuring self-reported outcomes [35]. 
These surveys are sent electronically to families via the electronic medical record to be completed prior to 
their appointment time. If the surveys have not been filled out prior to their arrival, the surveys are then 
completed in-person and reviewed with the family during their visit. We find this saves time during the 
visit, which can then be used to employ motivational interviewing techniques that have been shown to be 
effective in effecting behavior change [5].

https://www.lipid.org/clmt
https://www.lipid.org/clmt
https://www.lipid.org/clmt
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Figure 2. Preventive cardiology clinic lifestyle survey
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Preventive cardiology clinic lifestyle survey

The preventive cardiology clinic lifestyle survey is a concise tool created to provide an objective measure of 
medication, diet, and exercise compliance while providing the patient and family with clarity on goals for 
the next visit. Surveys are provided to the patient at each visit upon triage by the clinic nurse. Patients (or 
their guardian as appropriate) fill out the survey while waiting for the clinician, and the results are 
reviewed during the clinical visit. Goals can be set based upon results, and then the survey is repeated at 
subsequent visits to assess progression towards recommended dietary and physical activity guidelines. 
While including components of the PROMIS score and basic nutritional metrics, it encourages the individual 
to compete with themselves by trying to “progress to the right” of the page with each metric at follow-up 
visits (Figure 2). It sets in motivation and discipline for the family while providing the clinician a starting 
point for each patient. This enables the creation of realistic targets for both the clinician and the family and 
nurtures a sense of teamwork.

Conclusion
Adherence to lifestyle modifications is a critical component in the management of pediatric HTN. Strategies 
to enhance compliance must be age-appropriate, family centered, pragmatic, and tailored to the child and 
the family. A standardized approach with lifestyle survey tools as shared in this review may potentially help 
compliance and provide both clinician and family accountability. Our approach to managing pediatric HTN 
may not be generalizable to outside institutions. Our hospital serves a metropolitan area with a majority 
African American population located in the Mid-South of the United States Certain cultural and 
environmental factors may impact physical activity or dietary recommendations. Availability of 
professional dietary counseling via Registered Dieticians may also impact effectiveness of interventions. 
Above is a working protocol that is designed for use by clinicians to aid in providing evidence-based 
lifestyle counseling within a resource-limited setting.

Abbreviations
HTN: hypertension

PROMIS: Patient-Reported Outcomes Measurement Information System

WHO: World Health Organization

Declarations
Author contributions

AW: Writing—original draft, Formal analysis. TY: Writing—review & editing. EH: Writing—review & 
editing. AH: Writing—review & editing. NP: Writing—review & editing. DS: Writing—review & editing. CC: 
Writing—review & editing. RP: Conceptualization, Methodology, Supervision, Writing—review & editing.

Conflicts of interest

The authors declare that there are no conflicts of interest.

Ethical approval

Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.



Explor Med. 2025;6:1001350 | https://doi.org/10.37349/emed.2025.1001350 Page 9

Availability of data and materials

Not applicable.

Funding

Not applicable.

Copyright

© The Author(s) 2025.

Publisher’s note
Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations 
and maps. All opinions expressed in this article are the personal views of the author(s) and do not 
represent the stance of the editorial team or the publisher.

References
Martin SS, Aday AW, Allen NB, Almarzooq ZI, Anderson CAM, Arora P, et al.; American Heart 
Association Council on Epidemiology and Prevention Statistics Committee and Stroke Statistics 
Committee. 2025 Heart Disease and Stroke Statistics: A Report of US and Global Data From the 
American Heart Association. Circulation. 2025;151:e41–e660. [DOI] [PubMed]

1.     

Flynn JT, Kaelber DC, Baker-Smith CM, Blowey D, Carroll AE, Daniels SR, et al. Clinical Practice 
Guideline for Screening and Management of High Blood Pressure in Children and Adolescents. 
Pediatrics. 2017;140:e20171904. [DOI] [PubMed]

2.     

Overwyk KJ, Zhao L, Zhang Z, Wiltz JL, Dunford EK, Cogswell ME. Trends in Blood Pressure and Usual 
Dietary Sodium Intake Among Children and Adolescents, National Health and Nutrition Examination 
Survey 2003 to 2016. Hypertension. 2019;74:260–6. [DOI] [PubMed] [PMC]

3.     

Gupta-Malhotra M, Banker A, Shete S, Hashmi SS, Tyson JE, Barratt MS, et al. Essential hypertension 
vs. secondary hypertension among children. Am J Hypertens. 2015;28:73–80. [DOI] [PubMed] [PMC]

4.     

Lobitz CA, Yamaguchi I. Lifestyle Interventions for Elevated Blood Pressure in Childhood-Approaches 
and Outcomes. Curr Hypertens Rep. 2022;24:589–98. [DOI] [PubMed]

5.     

Tran AH, Walsh A, Urbina EM. Hypertension, Obesity, and Target Organ Injury in Children: An 
Emerging Health Care Crisis. Curr Hypertens Rep. 2025;27:12. [DOI] [PubMed] [PMC]

6.     

Bao W, Threefoot SA, Srinivasan SR, Berenson GS. Essential hypertension predicted by tracking of 
elevated blood pressure from childhood to adulthood: the Bogalusa Heart Study. Am J Hypertens. 
1995;8:657–65. [DOI] [PubMed]

7.     

Sun SS, Grave GD, Siervogel RM, Pickoff AA, Arslanian SS, Daniels SR. Systolic blood pressure in 
childhood predicts hypertension and metabolic syndrome later in life. Pediatrics. 2007;119:237–46. 
[DOI] [PubMed]

8.     

Urbina EM, Williams RV, Alpert BS, Collins RT, Daniels SR, Hayman L, et al.; American Heart 
Association Atherosclerosis; Hypertension; and Obesity in Youth Committee of the Council on 
Cardiovascular Disease in the Young. Noninvasive assessment of subclinical atherosclerosis in 
children and adolescents: recommendations for standard assessment for clinical research: a scientific 
statement from the American Heart Association. Hypertension. 2009;54:919–50. [DOI] [PubMed]

9.     

Philip R, Alpert BS, Schwingshackl A, Huang X, Blakely D, Rovnaghi CR, et al. Inverse Relationship 
between Cardio-Ankle Vascular Index and Body Mass Index in Healthy Children. J Pediatr. 2015;167:
361–5.e1. [DOI] [PubMed]

10.     

Harvey E, Santos ND, Alpert B, Zarish N, Hedge B, Naik R, et al. Role of cardio-ankle vascular index as a 
predictor of left ventricular hypertrophy in the evaluation of pediatric hypertension. Explor Cardiol. 
2024;2:40–8. [DOI]

11.     

https://dx.doi.org/10.1161/CIR.0000000000001303
http://www.ncbi.nlm.nih.gov/pubmed/39866113
https://dx.doi.org/10.1542/peds.2017-1904
http://www.ncbi.nlm.nih.gov/pubmed/28827377
https://dx.doi.org/10.1161/HYPERTENSIONAHA.118.12844
http://www.ncbi.nlm.nih.gov/pubmed/31230545
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6657340
https://dx.doi.org/10.1093/ajh/hpu083
http://www.ncbi.nlm.nih.gov/pubmed/24842390
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4318949
https://dx.doi.org/10.1007/s11906-022-01217-1
http://www.ncbi.nlm.nih.gov/pubmed/35972678
https://dx.doi.org/10.1007/s11906-025-01329-4
http://www.ncbi.nlm.nih.gov/pubmed/40014185
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11868356
https://dx.doi.org/10.1016/0895-7061(95)00116-7
http://www.ncbi.nlm.nih.gov/pubmed/7546488
https://dx.doi.org/10.1542/peds.2006-2543
http://www.ncbi.nlm.nih.gov/pubmed/17272612
https://dx.doi.org/10.1161/HYPERTENSIONAHA.109.192639
http://www.ncbi.nlm.nih.gov/pubmed/19729599
https://dx.doi.org/10.1016/j.jpeds.2015.04.042
http://www.ncbi.nlm.nih.gov/pubmed/26003881
https://dx.doi.org/10.37349/ec.2024.00020


Explor Med. 2025;6:1001350 | https://doi.org/10.37349/emed.2025.1001350 Page 10

Genovesi S, Tassistro E, Giussani M, Antolini L, Lieti G, Orlando A, et al. Association between lifestyle 
modifications and improvement of early cardiac damage in children and adolescents with excess 
weight and/or high blood pressure. Pediatr Nephrol. 2023;38:4069–82. [DOI] [PubMed] [PMC]

12.     

Blowey DL. Update on the pharmacologic treatment of hypertension in pediatrics. J Clin Hypertens 
(Greenwich). 2012;14:383–7. [DOI] [PubMed] [PMC]

13.     

Flynn JT. Efficacy and safety of prolonged amlodipine treatment in hypertensive children. Pediatr 
Nephrol. 2005;20:631–5. [DOI] [PubMed]

14.     

Shahinfar S, Cano F, Soffer BA, Ahmed T, Santoro EP, Zhang Z, et al. A double-blind, dose-response 
study of losartan in hypertensive children. Am J Hypertens. 2005;18:183–90. [DOI] [PubMed]

15.     

Choudhry NK, Kronish IM, Vongpatanasin W, Ferdinand KC, Pavlik VN, Egan BM, et al.; American 
Heart Association Council on Hypertension; Council on Cardiovascular and Stroke Nursing, and 
Council on Clinical Cardiology. Medication Adherence and Blood Pressure Control: A Scientific 
Statement From the American Heart Association. Hypertension. 2022;79:e1–e14. [DOI] [PubMed] 
[PMC]

16.     

Lukoschek P. African Americans’ beliefs and attitudes regarding hypertension and its treatment: a 
qualitative study. J Health Care Poor Underserved. 2003;14:566–87. [DOI] [PubMed]

17.     

McGrady ME, Hommel KA. Medication adherence and health care utilization in pediatric chronic 
illness: a systematic review. Pediatrics. 2013;132:730–40. [DOI] [PubMed] [PMC]

18.     

Eakin MN, Brady T, Kandasamy V, Fivush B, Riekert KA. Disparities in antihypertensive medication 
adherence in adolescents. Pediatr Nephrol. 2013;28:1267–73. [DOI] [PubMed] [PMC]

19.     

Kogon AJ, Maqsood AM, LoGuidice J, Amaral S, Meyers K, Mitchell JA. Sleep Duration and Blood 
Pressure in Youth Referred for Elevated Blood Pressure Evaluation. Pediatrics. 2024;154:
e2023062940. [DOI] [PubMed]

20.     

Banfield EC, Liu Y, Davis JS, Chang S, Frazier-Wood AC. Poor Adherence to US Dietary Guidelines for 
Children and Adolescents in the National Health and Nutrition Examination Survey Population. J Acad 
Nutr Diet. 2016;116:21–7. [DOI] [PubMed] [PMC]

21.     

Yang Q, Zhang Z, Kuklina EV, Fang J, Ayala C, Hong Y, et al. Sodium intake and blood pressure among 
US children and adolescents. Pediatrics. 2012;130:611–9. [DOI] [PubMed] [PMC]

22.     

Geleijnse JM, Hofman A, Witteman JC, Hazebroek AA, Valkenburg HA, Grobbee DE. Long-term effects 
of neonatal sodium restriction on blood pressure. Hypertension. 1997;29:913–7. [DOI] [PubMed]

23.     

Damasceno MM, de Araújo MF, de Freitas RW, de Almeida PC, Zanetti ML. The association between 
blood pressure in adolescents and the consumption of fruits, vegetables and fruit juice--an 
exploratory study. J Clin Nurs. 2011;20:1553–60. [DOI] [PubMed]

24.     

Moore LL, Bradlee ML, Singer MR, Qureshi MM, Buendia JR, Daniels SR. Dietary Approaches to Stop 
Hypertension (DASH) eating pattern and risk of elevated blood pressure in adolescent girls. Br J Nutr. 
2012;108:1678–85. [DOI] [PubMed]

25.     

Loizou P, Taylor CM, Buckland G. The dietary approaches to stop hypertension (DASH) dietary pattern 
in childhood in relation to cardiometabolic risk in adolescence and early adulthood in the ALSPAC 
birth cohort. Public Health Nutr. 2024;27:e86. [DOI] [PubMed] [PMC]

26.     

Couch SC, Saelens BE, Khoury PR, Dart KB, Hinn K, Mitsnefes MM, et al. Dietary Approaches to Stop 
Hypertension Dietary Intervention Improves Blood Pressure and Vascular Health in Youth With 
Elevated Blood Pressure. Hypertension. 2021;77:241–51. [DOI] [PubMed] [PMC]

27.     

Kelley GA, Kelley KS, Tran ZV. The effects of exercise on resting blood pressure in children and 
adolescents: a meta-analysis of randomized controlled trials. Prev Cardiol. 2003;6:8–16. [DOI] 
[PubMed] [PMC]

28.     

Farpour-Lambert NJ, Aggoun Y, Marchand LM, Martin XE, Herrmann FR, Beghetti M. Physical activity 
reduces systemic blood pressure and improves early markers of atherosclerosis in pre-pubertal obese 
children. J Am Coll Cardiol. 2009;54:2396–406. [DOI] [PubMed]

29.     

https://dx.doi.org/10.1007/s00467-023-06034-5
http://www.ncbi.nlm.nih.gov/pubmed/37349569
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10584714
https://dx.doi.org/10.1111/j.1751-7176.2012.00659.x
http://www.ncbi.nlm.nih.gov/pubmed/22672092
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8108808
https://dx.doi.org/10.1007/s00467-004-1781-9
http://www.ncbi.nlm.nih.gov/pubmed/15785942
https://dx.doi.org/10.1016/j.amjhyper.2004.09.009
http://www.ncbi.nlm.nih.gov/pubmed/15752945
https://dx.doi.org/10.1161/HYP.0000000000000203
http://www.ncbi.nlm.nih.gov/pubmed/34615363
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11485247
https://dx.doi.org/10.1353/hpu.2010.0690
http://www.ncbi.nlm.nih.gov/pubmed/14619556
https://dx.doi.org/10.1542/peds.2013-1451
http://www.ncbi.nlm.nih.gov/pubmed/23999953
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3784296
https://dx.doi.org/10.1007/s00467-013-2455-2
http://www.ncbi.nlm.nih.gov/pubmed/23512259
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3702665
https://dx.doi.org/10.1542/peds.2023-062940
http://www.ncbi.nlm.nih.gov/pubmed/38887814
https://dx.doi.org/10.1016/j.jand.2015.08.010
http://www.ncbi.nlm.nih.gov/pubmed/26391469
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4698034
https://dx.doi.org/10.1542/peds.2011-3870
http://www.ncbi.nlm.nih.gov/pubmed/22987869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9011362
https://dx.doi.org/10.1161/01.hyp.29.4.913
http://www.ncbi.nlm.nih.gov/pubmed/9095076
https://dx.doi.org/10.1111/j.1365-2702.2010.03608.x
http://www.ncbi.nlm.nih.gov/pubmed/21457378
https://dx.doi.org/10.1017/S000711451100715X
http://www.ncbi.nlm.nih.gov/pubmed/22243687
https://dx.doi.org/10.1017/S136898002400048X
http://www.ncbi.nlm.nih.gov/pubmed/38511334
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10966836
https://dx.doi.org/10.1161/HYPERTENSIONAHA.120.16156
http://www.ncbi.nlm.nih.gov/pubmed/33190559
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7725858
https://dx.doi.org/10.1111/j.1520-037x.2003.01224.x
http://www.ncbi.nlm.nih.gov/pubmed/12624556
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2447168
https://dx.doi.org/10.1016/j.jacc.2009.08.030
http://www.ncbi.nlm.nih.gov/pubmed/20082930


Explor Med. 2025;6:1001350 | https://doi.org/10.37349/emed.2025.1001350 Page 11

Iii RJH, Park S. The impacts of exercise on pediatric obesity. Clin Exp Pediatr. 2021;64:196–207. [DOI] 
[PubMed] [PMC]

30.     

Armstrong S, Wong CA, Perrin E, Page S, Sibley L, Skinner A. Association of Physical Activity With 
Income, Race/Ethnicity, and Sex Among Adolescents and Young Adults in the United States: Findings 
From the National Health and Nutrition Examination Survey, 2007-2016. JAMA Pediatr. 2018;172:
732–40. [DOI] [PubMed] [PMC]

31.     

Troiano RP, Berrigan D, Dodd KW, Mâsse LC, Tilert T, McDowell M. Physical activity in the United 
States measured by accelerometer. Med Sci Sports Exerc. 2008;40:181–8. [DOI] [PubMed]

32.     

Baker-Smith CM, Pietris N, Jinadu L. Recommendations for exercise and screening for safe athletic 
participation in hypertensive youth. Pediatr Nephrol. 2020;35:743–52. [DOI] [PubMed]

33.     

Kumanyika SK. Advancing Health Equity Efforts to Reduce Obesity: Changing the Course. Annu Rev 
Nutr. 2022;42:453–80. [DOI] [PubMed] [PMC]

34.     

Algheryafi RA, Bevans KB, Hiremath SV, Lai J, Tucker CA. Convergent Validity of the Patient Reported 
Outcome Measurement Information System-Pediatric Physical Activity Instrument (PROMIS®-PA) 
with Wearable Devices in Adolescents. Children (Basel). 2023;10:940. [DOI] [PubMed] [PMC]

35.     

https://dx.doi.org/10.3345/cep.2020.00997
http://www.ncbi.nlm.nih.gov/pubmed/32777917
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8103043
https://dx.doi.org/10.1001/jamapediatrics.2018.1273
http://www.ncbi.nlm.nih.gov/pubmed/29889945
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6142913
https://dx.doi.org/10.1249/mss.0b013e31815a51b3
http://www.ncbi.nlm.nih.gov/pubmed/18091006
https://dx.doi.org/10.1007/s00467-019-04258-y
http://www.ncbi.nlm.nih.gov/pubmed/31025109
https://dx.doi.org/10.1146/annurev-nutr-092021-050805
http://www.ncbi.nlm.nih.gov/pubmed/35417194
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9824466
https://dx.doi.org/10.3390/children10060940
http://www.ncbi.nlm.nih.gov/pubmed/37371172
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10297539

	Abstract
	Keywords
	Introduction
	Medication compliance
	Lifestyle modification compliance
	Assessment of blood pressure
	Education on the significance of an abnormally high blood pressure
	Dietary recommendations
	Exercise prescription
	Preventive cardiology clinic lifestyle survey

	Conclusion
	Abbreviations
	Declarations
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

