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About Me

• Assistant Professor in Division of Preventive and Behavioral Medicine within 
Department of Population and Quantitative Health Sciences

Behavioral epidemiologist and applied public health researcher who 
conducts mixed methods research focused on implementing evidenced 
based interventions to promote prevention of chronic disease in pediatric 
and adolescent populations
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Goals 

Increase awareness of the importance of blood pressure in 
youth

Shift prevention efforts upstream and support life course 
perspective

Cardiovascular disease prevention
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• American Academy of Pediatrics Clinical Practice Guidelines 
• Definition and diagnostic process 

• Prevalence of pediatric hypertension 
• Nationally and locally 

• Impact of pediatric hypertension across the life course

• Risk factors for pediatric hypertension  

• Management of hypertension in youth 

• Resources 

Outline 
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1970s 

Task Force Report on High Blood 
Pressure in Children and Adolescents

• Blood pressure begins to be commonly 
measured in asymptomatic youth 

• Using adult definition of hypertension 

• Children must be severely 
hypertensive to meet this criteria

Pediatric hypertension was 
thought to be rare, and most 
cases are secondary

Current 2017 

American Academy of Pediatrics Clinical 
Practice Guidelines for Screening and 
Management of High Blood Pressure in 
Children and Adolescents 

• Blood pressure screening is 
recommended at least yearly for all 
children aged 3 years and older

• Definition is based on age, height, and 
gender adjusted normative data 

Pediatric hypertension is 
common, and most cases do 
not have a secondary cause

A Shift in Thinking about Pediatric Hypertension
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• BP should be measured yearly for kids 3+

• BP should be checked at every health 
care encounter for kids at increased risk 
(with obesity, renal disease, aortic arch 
obstruction or coarctation, or diabetes and 
on medications that impact BP) 

• Diagnosis HTN if a child or adolescent has 
auscultatory-confirmed BP readings ≥95th 
percentile on 3 different visits 

• Clinicians should provide advice on the 
DASH diet and recommend moderate to 
vigorous physical activity at least 3 to 5 
days per week (30–60 minutes per 
session) to help reduce BP

AAP Blood Pressure Guidelines for Youth
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Based on distribution of blood pressure levels in large sample of health 
children 

Definition of Pediatric Hypertension 
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Adults 

• Based on levels related to adverse 
outcomes in adulthood (heart attack, 
stroke, etc.) 

Children and Adolescents 

• Based on distribution of blood 
pressure levels in large sample of 
healthy children 

Definition of Pediatric Hypertension 
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BP Levels for Boys by Age and Height Percentile

Blood Pressure Tables



10

Simplified Values for Further Evaluation
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• Seated 
• Child seated in a quiet room for 3–5 min before measurement, with the back supported and 

feet uncrossed on the floor

• Right Arm 
• BP should be measured in the right arm (for consistency, for comparison with standard 

tables, and to avoid a falsely low in the case of coarctation of the aorta) 
• Arm should be at heart level, supported, and uncovered above the cuff
• Child and observer should not speak while the measurement is being taken

• Cuff Size 
• The correct cuff size should be used
• The bladder length should be 80%–100% of the circumference of the arm, and the width 

should be at least 40%

Measurement Best Practices 

Also see: https://www.youtube.com/watch?v=bYcCkiXJA_Q
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• Measurement 

• Bell of the stethoscope should be placed over the brachial artery in the antecubital 
fossa, and the lower end of the cuff should be 2–3 cm above the antecubital fossa. 

• The cuff should be inflated to 20–30 mm Hg above the point at which the radial 
pulse disappears. 

• Overinflation should be avoided. 

• The cuff should be deflated at a rate of 2–3 mm Hg per second. 

• The first (phase I Korotkoff) and last (phase V Korotkoff) audible sounds should be 
taken as SBP and DBP. If the Korotkoff sounds are heard to 0 mm Hg, the point at 
which the sound is muffled (phase IV Korotkoff) should be taken as the DBP, or the 
measurement repeated with less pressure applied over the brachial artery. 

• The measurement should be read to the nearest 2 mm Hg.

Measurement Best Practices 

Also see: https://www.youtube.com/watch?v=bYcCkiXJA_Q
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https://www.youtube.com/watch?v=bYcCkiXJA_Q
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AAP Blood Pressure Guidelines for Youth

Weaver DJ. Pediatric Hypertension: Review of 

Updated Guidelines. Pediatrics in Review. 
2019;40(7):354-358. doi:10.1542/pir.2018-0014

https://doi.org/10.1542/pir.2018-0014
https://doi.org/10.1542/pir.2018-0014
https://doi.org/10.1542/pir.2018-0014
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AAP Blood Pressure Guidelines for Youth

Screening
Follow-up 

(2 additional screenings)
Diagnosis 
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How Common is Hypertension in Youth?

~1 in every 25 youth in the US has 
hypertension

~1 in every 10 kids with 
overweight/obesity has hypertension

~13-18% of youth in the US have elevated 
blood pressure

Falkner B, Gidding SS, Baker-Smith CM, et al. Pediatric Primary Hypertension: 

An Underrecognized Condition: A Scientific Statement From the American 

Heart Association. Hypertension. 2023;80(6):e101-e111. 

doi:10.1161/HYP.0000000000000228

https://doi.org/10.1161/HYP.0000000000000228
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Prevalence increases with increasing BMI 

Child Characteristics and Prevalence

National Data 2018 (NHANES)

Goulding M. Differences in Blood Pressure Levels Among Children by 

Sociodemographic Status. Prev Chronic Dis. 2021;18. doi:doi: 10.5888/pcd18.210058

https://doi.org/doi:%2010.5888/pcd18.210058
https://doi.org/doi:%2010.5888/pcd18.210058


18

Prevalence increases with age and is higher in males 

Child Characteristics and Prevalence

Goulding M. Differences in Blood Pressure Levels Among Children by 

Sociodemographic Status. Prev Chronic Dis. 2021;18. doi:doi: 10.5888/pcd18.210058

https://doi.org/doi:%2010.5888/pcd18.210058
https://doi.org/doi:%2010.5888/pcd18.210058
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Prevalence is higher in non-Latino Black and Mexican American children 

Child Characteristics and Prevalence

Goulding M. Differences in Blood Pressure Levels Among Children by 

Sociodemographic Status. Prev Chronic Dis. 2021;18. doi:doi: 10.5888/pcd18.210058

https://doi.org/doi:%2010.5888/pcd18.210058
https://doi.org/doi:%2010.5888/pcd18.210058
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Prevalence is higher in children from families with lower education/income 

Child Characteristics and Prevalence

Goulding M. Differences in Blood Pressure Levels Among Children by 

Sociodemographic Status. Prev Chronic Dis. 2021;18. doi:doi: 10.5888/pcd18.210058

https://doi.org/doi:%2010.5888/pcd18.210058
https://doi.org/doi:%2010.5888/pcd18.210058
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Local Context 

228 children in obesity prevention program 
based in Worcester Public Schools 

~30% had BP measurements that in 
elevated or hypertensive range

<5 parents reported child has history of 
high blood pressure

Goulding M, Rosal MC, Gupta N, Borg A, Lemon SC. High Prevalence and Lack 

of Parental Awareness of Pediatric Hypertension Among a Low-income Sample 

in Worcester, MA. Matern Child Health J. Published online September 25, 2022. 

doi:10.1007/s10995-022-03470-x

https://doi.org/10.1007/s10995-022-03470-x
https://doi.org/10.1007/s10995-022-03470-x
https://doi.org/10.1007/s10995-022-03470-x
https://doi.org/10.1007/s10995-022-03470-x
https://doi.org/10.1007/s10995-022-03470-x
https://doi.org/10.1007/s10995-022-03470-x
https://doi.org/10.1007/s10995-022-03470-x
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Primary  

• Predominant type of HTN 

• Typically seen in children 6+ years 
old, often seen with 
overweight/obesity and with family 
history of HTN 

Secondary 

• Less common 

• Causes: 
• Renal or Renovascular (most 

prominent) 

• Cardiac/Aortic Coarctation 

• Endocrine

• Environmental Exposures

• Neurofibromatosis 

• Medication Related (oral contraceptives, 
corticosteroids, nervous system 
stimulants) 

• Monogenic 

Primary vs. Secondary HTN 
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• About 3.7% of newly diagnosed 
hypertension is secondary 
(from school and primary care 
settings) 

• 77-97% of secondary 
hypertension- intrinsic kidney 
disease or renovascular 
disease 

Secondary HTN 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9086113/
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Risk in Youth
  

Risk in Adulthood

Why Youth Blood Pressure Matters
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Why Youth Blood Pressure Matters

Theodore RF, Broadbent J, Nagin D, et al. Childhood to Early-Midlife Systolic Blood 

Pressure Trajectories. Hypertension. 2015;66(6):1108-1115. 

doi:10.1161/HYPERTENSIONAHA.115.05831
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Why Youth Blood Pressure Matters

Robinson CH, Hussain J, Jeyakumar N, et al. Long-Term Cardiovascular Outcomes in Children 
and Adolescents With Hypertension. JAMA Pediatr. 2024;178(7):688–698. 
doi:10.1001/jamapediatrics.2024.1543

Cumulative Probability of Major Adverse Cardiac Events Among Children 
Diagnosed with Hypertension vs Controls Without Hypertension 
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• Elevated BP associated with 45% increased risk of CVD events in 
adulthood 

• BMI in overweight range associated with 96% increased risk of CVD 
events in adulthood 

• BMI in obese range associated with 173% increase in risk of CVD events 
in adulthood 

• Smoking, high total cholesterol, triglycerides, LDL and HDL also 
associated with increased risk 

Why Youth Blood Pressure Matters

Nuotio J, Laitinen TT, Magnussen CG, et al. Predictors in Youth of Adult Cardiovascular Events. Pediatrics. 
2024;154(5):e2024066736 
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Overweight/Obesity Diet Physical Activity

Sleep Stress Family History 

Risk Factors for Hypertension in Youth

Falkner B, Gidding SS, Baker-Smith CM, et al. Pediatric Primary Hypertension: 

An Underrecognized Condition: A Scientific Statement From the American 

Heart Association. Hypertension. 2023;80(6):e101-e111. 

doi:10.1161/HYP.0000000000000228

https://doi.org/10.1161/HYP.0000000000000228
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15-year study of 5,115 young adults (18-30 years)

Importance of Addressing Risk Factors 

• Young adult levels of modifiable risk factors predict the 
odds of developing heart disease in middle age as well 
as or better than levels of risk factors measured in 
middle age

• earlier risk assessment and efforts to encourage young 
adults to achieve and maintain optimal levels are needed

Loria CM, Liu K, Lewis CE, et al. Early Adult Risk Factor Levels and Subsequent 

Coronary Artery Calcification. Journal of the American College of Cardiology. 

2007;49(20):2013-2020. doi:10.1016/j.jacc.2007.03.009

https://doi.org/10.1016/j.jacc.2007.03.009
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SHIP AHOY Study

• Used echocardiography to 
investigate cardiac changes in 
youth ages 11-18 

 

•  BP in youth is associated with 
left atrial size and function 

Importance of Addressing Risk Factors 

Binka E, Urbina EM, Manlhiot C, Alsaied T, Brady TM. Association of Childhood Blood 

Pressure with Left Atrial Size and Function: Study of High Blood Pressure in Pediatrics-

Adult Hypertension in Youth (SHIP AHOY). J Pediatr. 2023;255:190-197.e1. 

doi:10.1016/j.jpeds.2022.11.031

https://doi.org/10.1016/j.jpeds.2022.11.031
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Weight 
management

Low sodium diet 
(DASH)

Physical activity

Reduce 
stress/improve 

sleep
Antihypertensives 

Management of Hypertension in Youth

Flynn JT, Kaelber DC, Baker-Smith CM, et al. Clinical Practice Guideline 

for Screening and Management of High Blood Pressure in Children and 

Adolescents. Pediatrics. 2017;140(3):e20171904. 

doi:10.1542/peds.2017-1904

https://doi.org/10.1542/peds.2017-1904
https://doi.org/10.1542/peds.2017-1904
https://doi.org/10.1542/peds.2017-1904
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Lifestyle Change Interventions 
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Lifestyle Change Interventions 
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• Focus on the whole family 

• Use motivational interviewing (ask open ended questions, affirm, reflect, 
summarize)

• Be aware of stages of change and hierarchy of needs 

Lifestyle Change Interventions 
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Lifestyle Change Interventions 
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Need for Improvement in Care

Robinson CH, Chanchlani R. High Blood Pressure in Children and 

Adolescents: Current Perspectives and Strategies to Improve Future 

Kidney and Cardiovascular Health. Kidney International Reports. 

2022;7(5):954-970. doi:10.1016/j.ekir.2022.02.018

https://doi.org/10.1016/j.ekir.2022.02.018
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Local Context 

Screening: 89% of children had guideline 
adherent screening in 2018 however only 
57% of children with obesity 

Follow-up: only 18% of children received 
guideline adherent follow-up after a high 
blood pressure screening elevated or 
hypertensive range

Goulding M, Ryan G, Frisard C, et al. Disparities in Receipt 

of Guideline-adherent Blood Pressure Screening: An 

Observational Examination of Electronic Health Record Data 

from a Massachusetts Healthcare System. The Journal of 

Pediatrics. 2023;261. doi:10.1016/j.jpeds.2023.113592

Goulding M, Ryan G, Frisard C, et al. Pediatric High 

Blood Pressure Follow-Up Guideline Adherence in a 

Massachusetts Health Care System. Academic 

Pediatrics. Published online July 23, 2023. 

doi:10.1016/j.acap.2023.07.006

https://doi.org/10.1016/j.jpeds.2023.113592
https://doi.org/10.1016/j.acap.2023.07.006
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Local Context Provider Perspectives 

“I think it is getting bigger 

with the increasing rates 

of obesity. I think we’re 

seeing a lot more 

hypertension”

“I am very skeptical and 

suspicious of that reading, um, 

because 98% of the time, it is 

just an inaccurate reading”

“Having, more access to 

lifestyle supports is 

helpful…I think that’s 

really hard to accomplish 

in a 30-minute physical 
when you're, also 

focusing on a lot of other 

things.”

“I have them come for a 

blood pressure follow-up, I 

mean, really, whenever is 

convenient for them. Most 

of them don’t come, 
unfortunately” 
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The Role of Community Based Nurses 

“I offer that they could go to 

the pharmacy, um, and 

check it there, or the school 

nurse sometimes can check 

it and send over the rec – the 
documentation"

“…kids are in school, and 

so if possible I’ll ask the 

school nurse to do some 

readings as well so we 

got some readings 
outside the office”

“I’ll say that we could either have them come 

back to the office you know in a few months 

or get, um, the school nurse to check it. 

Because I figure that the school – you know 

they’ll be at school, and so hopefully they 
won’t be as anxious. And I would say 

probably most of the time people choose 

having the school nurse recheck it. “
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The Role of School Nurses? 
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Survey of School Nurses

Goulding, M., Branley, C., O’Brien, M. J., Hayman, L. L., & Lemon, S. C. (2024). School Nurse Practices Related 

to Blood Pressure Screening, and Identification and Monitoring of High Blood Pressures in Youth. The Journal of 

School Nursing, 10598405241300466. https://doi.org/10.1177/10598405241300466

https://doi.org/10.1177/10598405241300466
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• BP measurement in school is common, 73% sometimes or often measure BP 
and 25% do so seldomly

• usually part of vital assessment/in response to specific symptoms 

• Majority (82%) want to do more for cardiovascular health but still most (68%) 
report a belief that HTN doesn’t impact their student population 

• Only 19% report they have enough time to complete necessary tasks

Survey of School Nurses

Goulding, M., Branley, C., O’Brien, M. J., Hayman, L. L., & Lemon, S. C. (2024). School Nurse Practices Related 

to Blood Pressure Screening, and Identification and Monitoring of High Blood Pressures in Youth. The Journal of 

School Nursing, 10598405241300466. https://doi.org/10.1177/10598405241300466

https://doi.org/10.1177/10598405241300466
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• Survey coming soon! 

The Role of Public Health Nurses?
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Community

Families Clinics

Community-Clinical Linkages to Improve 
Pediatric Hypertension Care 
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• Pediatric Blood Pressure Measurement Technique 

• https://www.youtube.com/watch?v=bYcCkiXJA_Q 

• AHA Summary 

• https://www.heart.org/en/health-topics/high-blood-
pressure/know-your-risk-factors-for-high-blood-
pressure/high-blood-pressure-in-children

• AAP Guidelines 

• https://publications.aap.org/pediatrics/article/140/3/e2
0171904/38358/Clinical-Practice-Guideline-for-
Screening-and 

• Percentile Calculators

• https://www.mdcalc.com/calc/4052/aap-pediatric-
hypertension-guidelines

• https://www.bcm.edu/bodycomplab/BPappZjs/BPvAge
APPz.html 

Pediatric Hypertension Resources 

https://www.ahajournals.org/doi/10.1161/HYP.0000000000000228
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• Children’s Hospital Association Overview 

• https://www.childrens.com/health-wellness/high-
blood-pressure-and-kids 

• MetroWest Shared Public Health Services Infographic 

• https://mwsphs.org/heart-health-month 

• Heart Healthy Resources

• https://www.hopkinsmedicine.org/johns-hopkins-
childrens-center/what-we-
treat/specialties/nephrology/obesity-hypertension-
clinic/healthy-heart-lifestyle-guide 

Pediatric Hypertension Resources 

https://www.ahajournals.org/doi/10.1161/HYP.0000000000000228
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Questions? 

Melissa.Goulding@umassmed.edu
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