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Assessing Child Growth Using 

Body Mass Index (BMI)-for-Age Growth Charts
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Objectives

By the end of this session, you will be able to:

– Weigh and measure children using standard techniques

– Manage common problems encountered in the clinic

– Select appropriate growth chart for age group

– Identify the age range for Body Mass Index (BMI) 
screening

– Calculate or determine BMI value

– Plot BMI value on the appropriate growth chart

– Determine BMI-for-age percentile

– Identify weight category

Measurements you take are 
important

Growth trends may indicate problems 
concerning:

– Growth

– Feeding

– Illness

– Social interaction

– Emotional wellness
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Accurate measurements are critical
BMI for 5 year old boy
• Weight: 43.5 lb   

• Height:  43.0 in

• BMI= 16.5 

• BMI-for-age = 75-84th %ile
• Normal range

If height is inaccurate:
• Weight: 43.5 lb   

• Height:  42.5 in

• BMI = 17.0

• BMI-for-age = 85-94th %ile

• Overweight range

Respect privacy

Use a private area or exam room
for the following:

– Removing of clothing

– Donning gown, if used

– Taking measurements

– Discussing results

Which Growth Chart Should I Use?

✓ Birth to 2?    Use WHO

✓ 2 to 20?  Use CDC
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Compare the WHO Growth Standards and the 

CDC Growth Reference 

Comparison WHO Growth Chart CDC Growth Chart

Studied population Breastfed
infants and toddlers

Breastfed and formula fed 
infants and toddlers

Growth pattern How healthy children SHOULD 
GROW in ideal conditions

How certain groups of children 
HAVE GROWN in the past 

Concept of growth A STANDARD by which all 
children should be compared

A REFERENCE does not imply
that pattern of growth is 
optimal

Mode of feeding
Growth in the
first 3 months

Growth
after 3 months

Breastfeeding Faster Slower

Formula Slower Faster

Impact of WHO Growth Charts on the 
Interpretation of Growth

Mode of feeding can influence infant growth rate                                            

½ inch 1 inch¼ inch

Reading English measurements

For CHDP exams,
record the height or length measurement

to the nearest ¼ inch

⅛ inch
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Equipment needed:

– Beam balance or 
electronic scale

– Weigh in 10 g or ¼ oz 
increments

– Large pan or bucket 
seat

– Can be easily “zeroed”
and calibrated

Weighing infants and toddlers

1. Weigh infant wearing only 
light underclothing and a 
clean, dry diaper. 

2. Center the infant
in the scale tray. 

3. Weigh infant to the nearest 10 
g (0.01 kg)  or ½ oz. 

4. Repeat measurement until 
measurements agree to 
within 100 g (0.1 kg) or ¼ lb.

5. Calculate average. 
6. Record measurement.

Weighing infants and toddlers

1. Weigh parent and child 
together = Total Weight

2. Weigh parent alone = 
Parent’s Weight

3. Total Weight
— Parent’s  Weight
= Child’s  Weight

4. Record measurement
and technique used

Alternate weighing method
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Measuring recumbent length

Equipment needed:
– Length board

– Measurements in mm or 1/8” increments

– Requires two people

Measuring recumbent length

 Head against headboard

Person A
 Infant/child on back

Person B
 Straighten legs

 Trunk/pelvis aligned  Read and record

 Hold knees down

 Move footboard against heels

Measuring head circumference

 USE a flexible, non-stretchable measuring tape

 REMOVE hair ornaments 

 Above eyebrows

Above ears
Around widest part of back of head

 Pull snugly

 Read measurement to the
nearest 0.1 cm (1 mm)

or 1/8 inch 
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Plot length-for-age and weight-for-age

– Find age on horizontal axis

– Find length or weight
on vertical axis

– Mark point of intersection

– Estimate growth percentile

TIP:  Use a transparent
growth chart plotting aid

Plot head circumference and weight-for-length

For head circumference
• Find age on horizontal axis

• Find head circumference
on vertical axis

• Mark point of intersection

• Estimate percentile

For weight-for-length
• Find length

on horizontal axis

• Find weight on vertical axis

• Mark point of intersection

• Estimate percentile

Equipment Needed:

– Beam or electronic scale

– 0.1 kg or ¼ lb increments

– Large standing platform

– Can be easily “zeroed”
and calibrated

Weighing children and adolescents
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1. Remove bulky outer 
clothing
and shoes. If diaper is used,
be sure it is clean and dry. 

2. Balance/zero the scale.

3. Have child stand in center
of the scale, feet slightly 
apart.

4. Read the measurement to 
the
nearest 0.1 kg or ¼ lb.

5. Record measurement.

Weighing children and adolescents

– Use standard procedure
for weighing infants

– Weigh parent and child;
subtract parent’s weight

– Use chair scale, bed scale,

or wheelchair scale,

if available

Weight of a child or teen unable to 
stand 

Measuring height (stature)

Equipment Needed:

– Height rod (stadiometer)

– Attached, movable headboard

– Marked to 1/8” or 0.1 cm

– Attached to a firm, vertical 

surface
(without thick baseboard) 
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• Remove
– Shoes

– Bulky outer clothing

– Hats, caps, scarves

– Hair ornaments

• Position
– Heels together; flat on floor

– Knees straight; arms at sides

– Shoulders relaxed

– Back of head, shoulder 
blades, buttocks, heels 
touching wall

Measuring height (stature)

– Child looks straight 
ahead

– Lower headboard
to crown of head

– Read measurement with
eyes level with 
headboard

– Repeat until 2 readings
agree within 1 cm or ¼ ”

– Record measurement

Measuring height (stature)

Measuring height (stature)
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– Recumbent length; subtract 
¼” or 0.8 cm

– Arm span

– Provider may estimate stature
from segmental 
measurements
obtained by a trained 
individual
using validated formulas 

– Ulnar length

– Tibial length

– Knee height

– Crown-rump length

– Sitting height

Measuring stature of a child (over 2 
year old) unable to stand 

What Is Body Mass Index?

• A number calculated using weight and height:
Body Mass Index (BMI) = Weight (kg) / Height (m)²

• It compares a person’s weight to height

• It is an indirect screening test for body fatness

Determine BMI Value

• English measurements

Wt (pounds) ÷ Ht (inches) ÷ Ht 
(inches) x 703

• Metric measurements

Wt (kg) ÷ Ht (cm) ÷ Ht (cm) x 
10,000

TIP: Formulas are listed on 
the BMI-for-age chart

Method 1:

Using a calculator 19.5
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Determine BMI Value

• Find the height on inner 
wheel

• Line up with the weight on 
outer wheel

• Read BMI value in the 
window on the inner wheel 
Read number and decimal 
points from right to left!

Method 2:
Using a BMI calculation wheel

Determine BMI Value

– Centers for Disease Control (CDC)
BMI Calculator for Child and Teen
Available at:
https://www.cdc.gov/healthyweight/bmi/c
alculator.html

– PediTools: Clinical tools for pediatric 
providers
CDC Growth calculator for 2 to 20 
years
Available at:
http://www.peditools.org/growthpedi/

– Your clinic’s electronic health record 
system

Method 3:
Using an online calculator or electronic health record

©  Au re mar/Dre amstime .co m

Determine BMI Value
Method 3: Using an online calculator or electronic health record

Enter Data View Results
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Why Use BMI-for-Age?

– Lifetime tracking tool

– from age 2 through adult

– Relates weight, stature and age

– Screening for health and nutrition status required 
by CHDP and health plans

– Early indicator of other health risk factors

– Hyperlipidemia

– Elevated insulin

– High blood pressure

Body Mass Index 

Cutoff Values for Adults
• Standard weight categories

• Same for all ages 18 +

• Same for men and women

Weight Status BMI

Obese 30.0 and above

Overweight 25.0 - 29.9

Normal 18.5 - 24.9

Underweight Below 18.5

BMI for Children and Teens

• Age- and sex-specific

• Plot BMI to find percentile

• Determine weight status 

Weight Status Category Percentile Range

Obese ≥ 95th percentile

Overweight 85th to < 95th percentile

Normal 5th to < 85th percentile

Underweight < 5th percentile
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What is a Percentile?

95th

5th

Major Percentile Divisions

85th

50t

h

CA CHD P 2010 

19%

CA CHD P 2010 

23%

Determine BMI-for-Age percentile by 

plotting BMI number on growth chart

– Find age on 
horizontal axis

– Find BMI value
on vertical axis

– Mark point of 
intersection

– Estimate  BMI 
percentile

TIP:  Use a transparent
growth chart plotting aid

For children, BMI changes with age
Example:  Child’s growth tracking along 95th %ile

Age 2 4 9 13

BMI Value 19.3 17.8 21.0 25.1
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Accurate measurements are critical
BMI for 5 year old boy
• Weight: 43.5 lb   

• Height:  43.0 in

• BMI= 16.5 

• BMI-for-age = 75-84th %ile

• Normal range

If height is inaccurate:
• Weight: 43.5 lb   

• Height:  42.5 in

• BMI = 17.0

• BMI-for-age = 85-94th %ile
• Overweight range

• A single point on the curve 
indicates current status

• A series of BMI plots are 
needed
to determine the growth 
trend

• If growth deviates from the 
expected growth pattern,
further assessment may be 
needed

How to read and interpret
the growth chart

Adiposity rebound

A normal increase in BMI after it reaches its lowest point, usually between ages 4 
and 6

↑BMI

AG E →

↑BMI ↑BMI

AG E →AG E →

Child following

50th percentile curve

Child following

85th percentile curve

Child following

10th percentile curve
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• An increase in BMI
before age 5 is called
early adiposity rebound

• An upward BMI trend
before age 5 is related to 
higher BMI in adulthood

• This is a red flag indicating 
need for further nutrition  
and physical activity 
assessment

Early adiposity rebound

↑BMI

AGE →

Early adiposity rebound

Without Intervention With Intervention

↑BMI ↑BMI

AG E → AG E →

• Excessive adiposity 
rebound is also related to

higher BMI in adulthood

• Increasing BMI 
percentiles that cross 

major percentile lines are
red flags indicating need 
for further nutrition and 

physical activity 
assessment

Excessive adiposity rebound

↑BMI

AG E →
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– Availability and quality 

of equipment

– Adaptability

– Cooperation

– Physical limitations

What are your challenges?

• Online tutorials

• Online resources

• Growth charts

• BMI wheels

• BMI calculators

• Plotting aids

Resources and clinical tools

©  Au re mar/Dre amstime .co m

You have learned to:

– Weigh and measure children using standard techniques

– Manage common problems encountered in the clinic

– Select appropriate growth chart for age group

– Identify the age range for Body Mass Index (BMI) 
screening

– Calculate or determine BMI value

– Plot BMI value on the appropriate growth chart

– Determine BMI-for-age percentile

– Identify weight category
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• Maternal and Child Health Bureau Growth Charts Training.
2001, U.S. Department of Health and Human Services, Health Resources and Services 
Administration (HRSA). Available at: http://depts.washington.edu/gro wt h/ index .htm

• Ogata B, Feucht S. Assessment of Growth: Part 1 Equipment, Technique and Growth 
Charts. Nutrition Focus. 2011; 26 (6) 1-11.  (subscription only).
Available at: http://depts.washington.edu/nut rfoc/webapps/

• Yang Y, Lucas B, Feucht S, editors. Nutrition Interventions for Children with Special Health 
Care Needs, Third Edition. 2010, Washington State Department of Health, Olympia, WA.
Available at: http://here.doh.wa.gov/mate ria ls/nutr itio n-interv entio ns

• CHDP Health Assessment Guidelines, Guideline # 4: Anthropometric Measurements.

Available at:
http://www.dhcs.ca.gov /serv ices/c hdp/Docume nts/HAG /4A nt hropometr ic Meas ure .pdf

• CHDP Manual and Bulletins > CHDP Provider Manual >
Confidential Screening/Bil ling Report (PM 160) Claim Form: Completion Instructions
Available at: http://files.medi-c al .ca.gov/p ubsdoco/chdp_manua l.asp 

References:
Anthropometric measurements

References: Body Mass Index

– AAP Policy Statements
American Academy of Pediatrics,
Institute for Healthy Childhood Weight.
Available at: https://ihcw.aap.org/Pages/policy.aspx

– Obesity
American Family Physician, 2017.
Available at: 
http://www.aafp.org/afp/topic Modules/v ie wTopicMod ule.htm?topic ModuleId= 19

– Body Mass Index
Centers for Disease Control and Prevention, 2015.
Available at:
https://www.cdc.gov/healthyweight/assessing/bmi/index.html

References:
Specialty growth charts for providers
• Growth Charts for Children with Down Syndrome

Available at:
http://www.cdc.gov/ncbddd/birthdefects/downsyndrome/growth-charts.html

• New Growth Charts for Children with Cerebral Palsy
Available at:
http://www.lifeexpectancy.org/articles/NewGrowthCharts.shtml

• PediTools: Clinical tools for pediatric providers
Available at:
http://www.peditools.org/growthpedi/
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Illustrations/Photographs

• Slides 4-7, 11-13, 16, 22-23, 25-28, 33.  Photos with permission.
Ventura County CHDP Program and Mandalay Bay Women and 
Children's Medical Group.  2011.
Ventura County Health Care Agency

• Slides 14, 15, 17.  Illustrations with permission.
Yang Y, Lucas B, Feucht S, editors.  Nutrition Interventions for Children 
with Special Health Care Needs, Third Edition.
2010, Washington State Department of Health, Olympia, WA.
Available at: http://here.doh.wa.gov/materials/nutrition-interventions

• Slides 24, 29, 77.  Photos with permission.
Ventura County CCS Medical Therapy Program.  2011-2013
Ventura County Health Care Agency











Clinical Growth Charts Camera-Ready Masters

Child Health and Disability Prevention Program 
Riverside County

 

With support from the American Academy of Pediatrics and the 
National Institutes of Health, the Centers for Disease Control and Prevention 
recommends that US health care providers: 

• Use the WHO growth standards
for infants and children from birth to 2 years of age

• Use the CDC growth charts
for children age 2 years and older

The following items are included in this packet: 

Fact Sheet 
Recommendations for and advantages of using the World Health Organization growth charts in 
the US among children ages birth to 2 years.  Centers for Disease Control and Prevention; 2012. 
www.cdc.gov/nccdphp/dnpao/growthcharts/who/downloads/Using_WHO_growth_charts.pdf   

Camera-Ready Masters (Print double-sided copies in the combinations listed for age and gender) 

WHO Growth Charts:  Birth to 24 months (2nd - 98th percentiles) 

Birth to 24 months: Boys 
Length-for-age and Weight-for-age percentiles  
Head Circumference-for-age and Weight-for-length percentiles 

Birth to 24 months: Girls 
Length-for-age and Weight-for-age percentiles 
Head Circumference-for-age and Weight-for-length percentiles 

CDC Clinical Charts:  Children 2 to 20 years (5th - 95th percentiles) 

2 - 20 years: Boys 
Stature-for-age and Weight-for-age percentiles 
Body mass index-for-age percentiles 

2 - 20 years: Girls 
Stature-for-age and Weight-for-age percentiles 
Body mass index-for-age percentiles 

Visit www.cdc.gov/growthcharts for additional information, downloadable growth charts, 
interactive training modules and educational materials.  

Reference: 
Eidelman AI, Schanler RJ.  American Academy of Pediatrics Section on Breastfeeding. 
Breastfeeding and the use of human milk.  Pediatrics. 2012;129(3):e827–e841.   Epub 2012 Feb 27. 
Available from: http://pediatrics.aappublications.org/content/129/3/e827.full.pdf. 

http://www.cdc.gov/nccdphp/dnpao/growthcharts/who/downloads/Using_WHO_growth_charts.pdf
http://www.cdc.gov/growthcharts
http://pediatrics.aappublications.org/content/129/3/e827.full.pdf




Birth to 24 months: Boys
Length-for-age and Weight-for-age percentiles

Published by the Centers for Disease Control and Prevention, November 1, 2009
SOURCE:  WHO Child Growth Standards (http://www.who.int/childgrowth/en)
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Birth to 24 months: Girls
Head circumference-for-age and
Weight-for-length percentiles
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Published by the Centers for Disease Control and Prevention, November 1, 2009
SOURCE:  WHO Child Growth Standards (http://www.who.int/childgrowth/en)
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Birth to 24 months: Girls
Length-for-age and Weight-for-age percentiles

Published by the Centers for Disease Control and Prevention, November 1, 2009
SOURCE:  WHO Child Growth Standards (http://www.who.int/childgrowth/en)
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