
Normal physiological values 
for children:

what do we know?

Kevin McCaffery
Staff Specialist PICU
Brisbane



Areas to consider

• What are we attempting to assess?

• What is the evidence base?



Question

Who feels comfortable that they know / 
can source reference ranges for Paeds?



Cardiovascular assessment

Tissue Oxygen Delivery

•Organ function
•O2 uptake block
•(SvO2 / lactate)

Tissue Bed Perfusion

•Perfusion abnormalities
•Oxygen carrying capacity

Cardiac Output

Heart Rate X Stroke Volume

•End diastolic / systolic wall stress (BP, CVP)
•Contractility

Consider

•Pain, anxiety, fever
•Medications
•Pathophysiology



Respiratory assessment
RR

•Central depression
•Receptors

X Vt

•Obstruction
•Pump failure
•Mechanical problems

Minute Ventilation

Alveolar gas

•Dead space
•Gas mix

Bloodstream

•Diffusion block
•V/Q mismatch

Tissue Oxygen Delivery



Normal values: common sources
• APLS
• Textbooks

– Nelson Textbook of Pediatrics. 16th Ed 2000

– Rudolph’s Pediatrics. 21st Ed 2003

– Macnab A. Care of the Critically Ill Child 1999

– Rogers MC. Textbook of Pediatric Intensive Care. 3rd Ed 1996

– Wong’s Nursing Care of Infants and Children. 8th Ed 2007

– Hazinski MF. Nursing care of the Critically Ill Child 2nd Ed 1992

– Cameron P. Textbook of Paediatric Emergency Medicine 2006

• Literature Search



Normal values: Heart Rate

• APLS

• Textbooks
– Nelson Textbook of Pediatrics. 16th Ed 2000
– Rudolph’s Pediatrics. 21st Ed 2003

– Mcnab A. Care of the Critically Ill Child 1999

– Rogers MC. Textbook of Pediatric Intensive Care. 3rd Ed 1996

– Wong’s Nursing Care of Infants and Children. 8th Ed 2007

– Hazinski MF. Nursing care of the Critically Ill Child 2nd Ed 1992

– Cameron P. Textbook of Paediatric Emergency Medicine 2006



Heart Rate

70 - 11070 - 11075 - 11580 - 12080 - 13080 - 160Nelson

108642<1

60 - 10080 – 12095 – 140100 – 150110 – 160APLS
Cameron

> 125 – 122 – 51 – 2< 1

60 - 10060 - 10070 – 12080 – 140105 – 170110 – 175McNab

12 - 158 – 115 – 73 – 41 – 26 – 11mth



Age related reference ranges for respiration 
rate and heart rate from 4 to 16 years

Wallis LA et al. Arch Dis Child 2005

• 1109 school children, Plymouth UK

• No PMH / illness included

• Variations in numbers at different ages
– 4yrs (49), 12yrs (162, 55m, 107f)

• Recorded values are at variance with 
currently published texts





Normal values: Respiratory Rate
• APLS
• Textbooks

– Nelson Textbook of Pediatrics. 16th Ed 2000

– Rudolph’s Pediatrics. 21st Ed 2003

– Macnab A. Care of the Critically Ill Child 1999

– Rogers MC. Textbook of Pediatric Intensive Care. 3rd Ed 1996

– Wong’s Nursing Care of Infants and Children. 8th Ed 2007

– Hazinski MF. Nursing care of the Critically Ill Child 2nd Ed 1992

– Cameron P. Textbook of Paediatric Emergency Medicine 2006

• Literature Search



Respiratory Rate
15 - 2020 – 2525 – 3025 – 3530 – 40APLS

Cameron P

>125 – 122 – 51 – 2<1Age (yrs)

1819222525Macnab A
1510521Age (yrs)

12-2215-2314-2615-2515-2617-2718-2817-33Rogers MC
161412108642Age (yrs)

1718191920212325Wong
161412108642Age (yrs)

12-1618-3022-3424-4030-60Hazinski
AdolescentSchoolPre-schoolToddlerInfantAge





Blood Pressure
• APLS / Cameron P

– No references

• Nelson, Rudolph, Wong, Hazinski
– Report of the Second Task Force on Blood 

Pressure Control in Children—1987 Task Force on 
Blood Pressure Control in Children. Pediatrics
1987;79;1-25

• Rogers MC, Macnab A
– Horan MJ, Sinaiko AR. Synopsis of the report of 

the second task force on blood pressure control in 
children. Hypertension 1987: 10; 115-121



APLS
Minimal systolic BP (mmHg)

• Infant          >60
• Toddler        >70
• Preschool     >75
• School-age   >80
• Adolescent   >90

Dieckmann et al. Pediatric Education for Prehospital
Professionals. American Academy of Paediatrics 2000



Report of the Second Task Force on Blood Pressure 
Control in Children—1987 Task Force on Blood Pressure 

Control in Children

• 1977 - Report of the Task Force on Blood 
Pressure Control in Children

• ~ 70 000 children (majority adolescent)

• 9 studies – pooled results

• Hypertension

• 1st BP from each study used

• Height, weight and sex important





Iatrogenic pitfalls

• Treatment effects

• “Normalisation” of arterial gases

• “Normalisation” of Hb / BP in trauma

• “Normalisation” of pO2 in prematurity

• “Normalisation” of temperature



Question

Who feels comfortable that they know / 
can source reference ranges for Paeds?



My thoughts…
• Not sure what reference ranges for patients 

should be

• Not sure how to do those studies

• Need for more sophistication in the 
assessment of unwell children

• And when I am asked 
– What BP are you happy with…?



Questions?


