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Learning Objectives

- Explain when and how to screen for hypertension in children and 
adolescents

- Correctly and accurately measure BP
- Recognize elevated BP and diagnose hypertension
- Evaluate a patient with hypertension and know when to refer
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Importance of BP measurement – screening 
and monitoring
•Pediatric hypertension prevalence: 3-4%

• Overweight/Obesity: 4% - 25%
• Sleep disorders: 3.6% - 14%
• Kidney Disease: 50 - 80%
• Prematurity: 7.3%



5

Childhood CVD risk -> Adult CV events
• i3C consortium

• 42,324 participants enrolled at 3 to 19 yrs of age
• United States

• Bogalusa, 1973-1994
• Muscatine, 1970-1981
• Minnesota Childhood CV Cohorts, 1978-1996
• NHLBI Growth and Health Study, 1987-1996
• Princeton Lipid Research Study, 1973-1978

• Australia
• Childhood Determinants of Adult Health, 1985

• Finland
• Cardiovascular Risk in Young Finns Study, 1980-1986

2016 (20-46 yrs later): :

Fatal CV event?

Non-Fatal CV event?

• MI

• CVA

• TIA

• Heart failure

• Angina

• PAD

• Carotid intervention

• AAA

• Coronary 

revascularization

Jacobs et al, N Engl J Med 2022;386:1877-88.
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Lifespan Approach to CVD Prevention
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Turer, C., Brady T., de Ferranti, S. Circulation, 2018.
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When to Screen for HTN?
• BP screening at preventive visits starting age 3 EXCEPT children with certain 

conditions: 
• overweight/obesity
• on meds that increase BP
• renal disease
• aortic arch obstruction/coarctation
• diabetes

All visits
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Hypertension Screening for children < 3 years
• BP should be measured at all physician visits, at least once yearly in 

children < 3 with the following co-morbid conditions:

History of prematurity <32 
WGA/SGA

Solid organ transplant

History of low birth 
weight/NICU stay/UAC

Malignancy or BMT

Congenital heart disease Taking meds known to 
increase BP

Recurrent UTI, hematuria, 
proteinuria

Presence of systemic illness 
associated with HTN

Known renal disease or GU 
abnormalities

Evidence of increased 
intracranial pressure

FHx of congenital kidney 
disease
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Why is manual auscultation preferred?

• BP tables are based on auscultatory measurements
• Many automated devices haven’t been accuracy tested in children

• Oscillometric (automated, “Dinamap”)
• Reasonable to use as a screen, but its limitations should be kept in mind

http://www.kidney.org/professionals/kdoqi/guidelines_bp/images/figure61l.jpg
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How do oscillometric devices estimate BP?

• Oscillometric devices 
(automated, “Dinamap”)
• Estimate the SBP and DBP based on the point of 

maximal oscillation
• Maximal oscillation = mean intra-arterial pressure
• Use algorithms that are not available from individual 

manufacturers and vary from one device to another 
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Oscillometric vs. Auscultatory Measurements
Miller, R.D.(ed.) Miller’s Anesthesia. Seventh Edition. 2010. p. 1271 
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Oscillometric vs. Auscultatory Measurements
Miller, R.D.(ed.) Miller’s Anesthesia. Seventh Edition. 2010. p. 1271 
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Required Elements for BP Measurement
1. Proper patient preparation/positioning
2. Individualized cuff selection
3. Mastery of BP measurement
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Required Elements for BP Measurement
1. Proper patient preparation/positioning
2. Individualized cuff selection
3. Mastery of BP measurement



Muntner et al., JACC, 2019

Patient Preparation

Cuff Selection

Measurement Technique
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https://wapo.st/3Ppoz8Y

https://wapo.st/3Ppoz8Y
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BP Measurement Preparation
• 159 med students were 

assessed on an 11-element 
skillset on BP measurement in 
June 2015 (not inclusive of the 
actual measurement!)
• Only 1 student was 

proficient on all 11 skills 

Rakotz, MK., J Clin Hypertens. 2017
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Patient Preparation
Prior to BP measurement, each patient should:

• Refrain from caffeine, smoking, exercise for at least 30 minutes.
• Empty their bladder.
• Rest for 2-5 minutes.

Rakotz, MK., J Clin Hypertens. 2017
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Patient Preparation
Prior to BP measurement, each patient should:

• Refrain from caffeine, smoking, exercise for at least 30 minutes.
• Empty their bladder.
• Rest for 2-5 minutes.

Rakotz, MK., J Clin Hypertens. 2017

Increase BP by 3-25 mmHg!
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Patient Preparation
Prior to BP measurement, each patient should:

• Refrain from caffeine, smoking, exercise for at least 30 minutes.
• Empty their bladder.
• Rest for 2-5 minutes.

Rakotz, MK., J Clin Hypertens. 2017

Increase BP by 4-33 mmHg!
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Patient Preparation
Prior to BP measurement, each patient should:

• Refrain from caffeine, smoking, exercise for at least 30 minutes.
• Empty their bladder.
• Rest for 2-5 minutes.

Rakotz, MK., J Clin Hypertens. 2017

Increase BP by 4-12 mmHg!
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Patient Preparation
During the measurement, they should:

• Be seated with their arm, back and feet 
supported.

• Keep their legs uncrossed.
• Refrain from talking, reading or using an 

electronic device such as a smart phone.
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Rakotz, MK., J Clin Hypertens. 2017
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What about 
when using 
the 
examination 
table?



Alpert et al, eClinicalMedicine, 2023.

↑7.0 mmHg SBP
↑4.5 mmHg DBP



Beck FM, et al. JADA, 1983



ARMS (Arm Rest and Support) Study

Arm 
Supported

Arm in Lap

Arm at Side

133 participants
Mean age 56 years 
78% Black race
52% Female 
36% hypertensive SBP 

Walk 2 minutes

Repeat x 3 for 4 total sets of triplicate measurements
Lui et al, JAMA IM, Oct 7 2024



Lui et al, JAMA IM, Oct 7 2024



38

Patient Preparation
During the measurement, they should:

• Be seated with their arm, back and feet 
supported.

• Keep their legs uncrossed.
• Refrain from talking, reading or using an 

electronic device such as a smart phone.



39

Patient Preparation
During the measurement, they should:

• Be seated with their arm, back and feet 
supported.

• Keep their legs uncrossed.
• Refrain from talking, reading or using an 

electronic device such as a smart phone.

Increase BP by 5-20 mmHg!
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Patient Preparation
During the measurement, they should:

• Be seated with their arm, back and feet 
supported.

• Keep their legs uncrossed.
• Refrain from talking, reading or using an 

electronic device such as a smart phone.

Increase BP by 3-15 mmHg!
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Patient Preparation
During the measurement, they should:

• Be seated with their arm, back and feet 
supported.

• Keep their legs uncrossed.
• Refrain from talking, reading or using an 

electronic device such as a smart phone. Increase BP by 4-19 mmHg!
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Required Elements for BP Measurement
1. Proper patient preparation/positioning
2. Individualized cuff selection
3. Mastery of BP measurement
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Muntner, et al, Hypertension, 2019.
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Cuff Selection – Don’t be swayed by the 
labeling!

Ostchega et al, Blood Pressure Monitoring, 2014. 
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Cuff Selection

Ostchega et al, Blood Pressure Monitoring, 2014. 



4
7 Ishigami et al. JAMA Intern Med. 2023 Oct.
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Choosing the Right Cuff Size 
(Manual Auscultation)

≥ 80 % of the upper mid-arm circumference

≥ 40 % of the 
upper mid-arm
circumference



51

Choosing the Right Cuff Size 
(Manual Auscultation)

http://images.google.com/imgres?imgurl=h
ttp://www.kidney.org/professionals/kdoqi/g
uidelines_bp/images/figure61l.jpg
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Applying the Cuff
• Fold cuff in half to identify the mid-point of the 

bladder. 

• Palpate the brachial pulse.

• Place cuff 1-2 finger breadths above the brachial 
pulse
• Make sure the mid-point of the bladder is placed directly 

above the brachial pulse. 

• The cuff should fit snugly on the arm, allowing for 
up to 2 fingers to fit underneath the cuff when 
secured.

Brady TM, Methodology of Office Blood Pressure Measurement. Pediatric Hypertension, 5th Ed, 2023
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Applying the Cuff
Once the cuff is placed, make sure:
1. The patient’s arm is supported. 
2. The midpoint of the cuff is at heart level. 

Source: Omron Blood Pressure Monitor BP785 instruction manual, page 25
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BP Measurement in the Patient with 
Obesity

• Challenges:
• Arm size

• Cuff size
• Arm shape

• Conical arm 

• Arm length
• Cuff may extend past the elbow

Source: Omron Blood Pressure Monitor BP785 instruction manual, page 25

Δ arm circumference 
(proximal to distal arm): 
1 to 20 cm; mean 8.7 cm

McFarlane, Critical Care Nurse, 2012
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https://www.verywellhealth.com/high-blood-pressure-a2-3520806
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Required Elements for BP Measurement
1. Proper patient preparation/positioning
2. Individualized cuff selection
3. Mastery of BP measurement
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https://youtu.be/T9J3RE4Eins

https://youtu.be/T9J3RE4Eins
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Manual Auscultation 
• Cuff should be applied to bare arm
• Locate radial pulse, inflate sphygmomanometer quickly to 60 mmHg and 

then slowly inflate in increments of 10 mmHg until the pulse disappears.  
• The value at which the pulse disappears + 30 mmHg = Peak Inflation Level 
• Deflate, wait 30 seconds, inflate to Peak Inflation Level 
• Deflate at 2-3 mmHg/second to a level 10 mmHg lower than the level of last 

Korotfoff sound (K5).
• SBP = Onset of tapping (K1)
• DBP = Disappearance of Korotkoff sounds (K5)



Brady TM, Methodology of Office Blood Pressure Measurement. Pediatric Hypertension, 5th Ed, 2023
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Jones, DW et al, Circulation, 2025.



What is abnormal?
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What do you do when BP is elevated?

Repeat the BP!

Hypertension is 
the SUSTAINED 
elevation of BP
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What do you do when BP is elevated?
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Leg Blood Pressure
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3-limb BPs
• Have patient lie supine on the exam table
• Place cuff over mid-thigh or calf

• Mid-thigh: bladder centered over popliteal 
artery

• Mid-calf: bladder centered over the 
posterior tibial artery.

• Cuff / limb should be the same level as the 
heart. 
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What do you do when BP is elevated?
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Who gets a work 
up?
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Who gets a work up?
• Primary HTN should be a diagnosis of exclusion.  

• Secondary hypertension is more likely the younger the child is and the 
higher the blood pressure (ie Stage 2 HTN) is at presentation.

• 
• Children and adolescents ≥6 y of age do not require an extensive 

evaluation if they have:
• Family history of HTN
• Overweight/obesity
• No history or PE findings suggestive of a secondary cause of HTN.



78

Where do I start with a work up?

A focused history and physical exam
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Important history elements:
 Symptoms suggestive of endocrine etiology (wt loss, 

sweating, flushing, fevers, palpitation, muscle 
cramps, weakness or constipation)?

 History of prematurity? Neonatal course? UAC/UVC 
lines? Birth Weight?

 History of UTIs?

 Medications
 Steroids
 Decongestants/cold preparations (?!)
 OCP’s
 Recent discontinuation of antiHTN?
 Beta-adrenergic agonists/theophylline
 Erythropoietin
 Cyclosporine/tacrolimus
 ADHD medications

 Nutritional supplements?

 FHx of HTN, early CV or cerebrovascular 
events, ESRD?

 Diet (caffeine, salt intake)

 Smoking/drinking/illicit drugs 
(Amphetamines, cocaine, 
phencyclidine)?

 Physical activity

 Sleep history (snoring? Witnessed 
apneas? Daytime somnolence?)
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H & P done – now what?

6/10/2026 82



83

Diagnostic Evaluation
Flynn, JT, et al., Pediatrics, 2017.
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Diagnostic Evaluation
Flynn, JT, et al., Pediatrics, 2017.
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TREATMENT
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Heart Healthy Lifestyle 

• Eat less
• Eat smarter
• Move more
• Don’t smoke/vape
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Heart Healthy Lifestyle 

• Eat less
• Eat smarter
• Move more
• Don’t smoke/vape
• Sleep enough and at night



Flynn JT, Kruger R, et al. J Hypertens 44:000–000, DOI:10.1097/HJH.0000000000004238 . 
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Hypertension Treatment - Meds

• Pharmacologic Treatment
• Persistent HTN despite a trial of lifestyle modifications 
• Symptomatic HTN
• Stage 2 HTN without a clearly modifiable factor (eg, obesity)
• Any stage of HTN associated with CKD or diabetes mellitus therapy
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Pharmacologic Interventions

• The particular agent chosen should be aimed at treating the 
underlying etiology, with particular attention being paid to co-
morbid conditions.

• Ease of administration and side effect profile should also be initial 
considerations.  
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Pharmacologic Interventions – 1st Line 
Medications
• ACE inhibitor
• Angiotensin II Receptor Blocker
• Long-acting calcium channel blocker
• Thiazide diuretic
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Pharmacologic Interventions – Special 
Considerations
• Diabetes 

• Choose: Angiotensin Converting Enzyme inhibitors (ACEi) and Angiotensin Receptor Blockers 
(ARB) 

• Avoid: Beta-blockers 
• Asthma 

• Avoid: non-cardioselective beta-blockers (atenolol, metoprolol ok)
• Migraine headaches

• Choose: Beta-blockers, candesartan 
• High level of physical activity and sports participation

• Avoid: diuretics and beta-blockers
• Adolescent females:

• Avoid: ACEi and ARBs (highly teratogenic as early as in the first trimester)
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Pharmacologic Interventions – Children with 
Obesity
• Obesity Hypertension

• Choose: ACEi or ARB therapy 
• Likely mechanism for HTN is increased sodium retention and SNS activation
• ACEi and ARBs may have beneficial effects on diabetes and dyslipidemia.  

• Avoid: Diuretics 
• Can worsen insulin resistance and dyslipidemia 
• Can increase SNS and renin activity

• Avoid: Beta blockers 
• Can lead to weight gain, increased triglycerides and decreased HDL
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Pharmacologic Interventions – Children with 
Chronic Kidney Disease
•Chronic Kidney Disease
• Choose: ACEi or ARB therapy 

• Renoprotective
• Decreases proteinuria
• Monitor creatinine and potassium
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Pharmacologic Intervention: 
Therapeutic Goals
• BP <90% or <130/80 whichever lower
• Use the least amount of drug necessary to effectively reduce BP

• Start low, titrate up q 2-4 weeks
• Minimize side effects
• Once maximum dose reached or side effects occur, initiate 

additional medication (different class) in the same manner 
• Discuss/review adherence strategies



Resources
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http://www.pediatrichypertension.org/

http://www.pediatrichypertension.org/
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https://www.paho.org/en/topics/hypertension
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https://www.paho.org/en/topics/hypertension
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