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G rowth monitoring and pro-

motion of optimal growth can

improve the nutritional status

and health outcomes of Canadian

infants, children, and adolescents.

Interpretation of measurements of

weight and length or height for all

children and head circumference for

infants in relation to a standard growth

chart is essential to confirm a child’s

healthy growth and development. Re -

cent changes regarding recommenda-

tions for implementation of the 2006

World Health Organization (WHO)

Child Growth Standards Growth

Charts for birth to 5 years and the

WHO Reference 2007 Growth Charts

for older children 5 to 19 years are sig-

nificant.

Four leading national health pro-

fessional associations have collective-

ly recommended the adoption of the

WHO Growth Charts1,2 for monitoring

the growth of Canadian children in all

primary health care and clinical set-

tings. The collaborative statement—

Promoting Optimal Monitoring of
Child Growth in Canada—Using the
New WHO Growth Charts3—is sup-

ported by Dietitians of Canada (DC),

Canadian Paediatric Society (CPS),

the College of Family Physicians of

Canada (CFPC), and Community

Health Nurses of Canada (CHNC). 

2006 WHO Child Growth
Standards Growth Charts
In 2006, the WHO released interna-

tional growth charts depicting the

growth of children from birth to 5

years who had been raised in six dif-

ferent countries (Brazil, Ghana, India,

Norway, Oman, and USA) according

to recommended nutritional and health

practices. The optimal growth dis-

played in these WHO growth charts

represents the prescribed gold stan-

dard for children’s growth or the way

all healthy children should grow. 

Breastfed infants were used as the

normative model for growth and

development so the growth patterns

will align with current recommended

feeding practices. The WHO charts

address the growth of a multi-ethnic

international population and are re -

flective of our Canadian ethnic make-

up. These charts also provide a wider

range of available charts, allowing

more detailed assessment of growth

parameters when necessary. They

emphasize the use of BMI-for-age as

the index of weight relative to height

starting at 2 years of age.

WHO Reference 2007
Growth Charts
In 2007, the WHO also released charts

for monitoring the growth of older

children and adolescents. These charts

had been updated and improved to bet-

ter address the growing epidemic of

childhood obesity ( ).

Assessing growth3

Children should be weighed and mea-

sured by their health care provider

within 1 to 2 weeks of birth, at 2, 4, 6,

Table

9, 12, 18, and 24 months, then once

per year for children over 2 years and

for adolescents. For those children

who do not visit their care provider

regularly, growth assessment should

also occur at acute care visits when a

child is ill, keeping in mind that ill-

ness may affect weight. 

Red flags when monitoring
growth3

• With the exception of the first 2 to 3

years of life when crossing per-

centile curves may be normal, and

again in puberty, when the age of

onset is variable, a sharp incline or

decline in growth, or a growth line

that remains flat is potentially a sign

of growth disturbance. 

• A child who crosses two major per-

centiles on the WHO growth charts

would experience a greater loss or

gain of weight or length/height

before being identified as a prob -

lem because the inner curves of the

WHO growth charts (3rd, 15th, 50th,

85th, 97th) are farther apart. Changes

in weight or length/height should be

investigated before a child crosses

two percentile lines.

council on
health promotion

Out with the old, in with the “new” WHO growth charts

Table. Suggested growth charts for the primary care setting.

Parameters Age range Percentile

Weight-for-age    
Birth–2 years;
2–5 years;
5–10 years

0.1st, 3rd, 15th, 50th, 85th,
97th, 99.9th for all sets

Length- or height-for-age   
Birth–2 years;
2–5 years;
5–19 years

Weight-for-length   Birth–2 years

Body mass index 
(BMI)-for-age   

2–5 years;
5–19 years

Head circumference   Birth–5 years
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Using BMI-for-age3

• BMI = Wt (kg)¸ (HT (m)2). 

• BMI correlates with body fat; pedi-

atric BMI has been linked to future

obesity and adverse health out-

comes. 

• BMI-for-age is the recommended

nutritional indicator for screening

children 2 years and older to identi-

fy individuals who are potentially

wasted, overweight, or obese. 

• BMI remains relatively stable from

ages 2 to 5 years then increases

through teen years and adulthood.

The point of maximal leanness or

minimal BMI has been called the

adiposity rebound and is reflected in

the BMI-for-age charts. Early adi-

posity rebound before the age of 5.5

years is associated with an increased

risk for obesity later in life. 

• There is a lack of convincing evi-

dence that BMI-for-age is better

than weight-for-age or weight-for-

length at assessing adequacy of

feeding, and under- and overweight

in children under 2 years of age.

• The BMI-for-age cutoffs recom-

mended by the WHO charts for

overweight differ slightly from the

previous CDC cutoffs.

• The classification of overweight in

2- to 5-year-olds is > 97 percentile

compared with overweight being

> 85 percentile in children between

ages 5 to 19 years. 

• WHO charts take a cautious ap -

proach in their recommended cut-

offs to avoid the risk of health pro-

fessionals or parents putting young

children on diets. Toddlers > 85 per-

centile are classified “at risk of over-

weight.”

Frequently asked
questions
How will growth of the breastfed vs

non-breastfed infant differ when

plotted on the WHO growth charts?3

• Since the WHO Child Growth Stan-

dards charts have been constructed

based on the growth of infants who

have been primarily breastfed,

How should I approach the discus-

sion of an abnormal growth pattern

over- or underweight when a prob-

lem with a child’s growth is identi-

fied, without being judgmental or

instilling guilt?6

• Start by explaining the purpose of

growth monitoring. If the child is

growing well, be sure to say so and

compliment the caregiver. If you

identify problems, it is still impor-

tant to keep the conversation posi-

tive and build trust by communicat-

ing that together you and the

caregiver can determine what the

cause of the problem is and make a

plan to correct it.

• Many social and environmental fac-

tors can affect a child’s feeding,

care, and resulting growth either

under- or overweight. One needs to

determine if there are direct causes

such as illness, or underlying causes

such as insufficient household food

security, inadequate maternal and

child care, insufficient health ser-

vices, or an unhealthy environment. 

Links to growth charts (www

.dietitians.ca/growthcharts) and sup-

plemental information on weighing

and measuring techniques, parent

resources, and family supports are

available at www.bcmj.org.

—Kathleen Cadenhead, MD

Chair, Nutrition Committee

—Shefali Raja, BSc, RD
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breastfed infants will no longer look

as though they are growing too

rapidly during the first 6 months, nor

will they look as though they are

failing to grow sufficiently from 6 to

12 months. 

• Non-breastfed infants may now

appear to be growing on a lower per-

centile during the first 6 months and

more rapidly during the second 6

months of life. 

• Overall the WHO growth charts will

result in higher rates of children

classified as underweight or wast-

ed/thin in the first 6 months of life

and higher rates of children classi-

fied as stunted, overweight, and

obese after that time.

Is there any harm in classifying chil-

dren as overweight or obese using

BMI?

• A decision about whether a child

with a given BMI is truly overweight

requires additional information such

as their state of pubertal maturation,

comorbidities, family history and

ethnic background, level of physical

activity, somatotype and frame size,

and use of good clinical judgment.4,5

Care must be taken not to confuse

heavy musculature with obesity in a

minority of children.6

• Concerns about screening and clas-

sifying children as overweight or

obese centre around issues of label-

ing that may lead to stigmatization,

poor self-concept, disordered eat-

ing, or negative impact from parental

concerns.7 Health providers are en-

couraged to be supportive, empa-

thetic, and nonjudgmental.8 Discus -

sing the condition of excess weight

in the context of a health problem

helps to set the proper frame.

• It has been suggested that the clini-

cal terms overweight and obesity be

used for documentation and risk

assessment but that more-neutral

terms, such as weight, excess weight,
and BMI be used in discussing the

problem with individual children

and families.9
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nonoperative measures; however,

relatively rapid and substantial pain

and impairment relief seem to be

reliably achieved.

• Cervical disc arthroplasty for radic-

ular symptoms shows similar early

outcomes to anterior discectomy

and fusion surgery; however, long-

term viability has not been demon-

strated. No evidence supports cervi-

cal disc arthroplasty for patients

without primary radicular pain.

• Surgical intervention for possible

upper cervical ligamentous injury

after whiplash exposure is not sup-

ported.

For more information, contact Ku -

kuh Noertjojo, MD, at kukuh.noertjojo

@worksafebc.com or 604 232-5883.

www.worksafebc.com/evidence.

—Peter Rothfels, MD

—Craig Martin, MD

—Kukuh Noertjojo, MD

WorkSafeBC Evidence Based

Practice Group
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