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3 sets  of  charts
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Ø HK2020 Growth References 

Ø WHO2006 Growth Standards

Ø WHO-HK2020 Growth References



HK2020 Growth References
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1.  HK2020 - Types of  charts

A new set of growth charts from birth to 18 years consists of 
• Height-for-age charts
• Weight-for-age charts
• BMI-for-age charts
• Head-circumference-for-age charts

5

No Weight-for-height charts
Reason – weight-for-height is not an ideal marker of obesity as body shape related to 
height varies by age in young children.

No puberty charts
Reason – not included in HK growth survey.



2.  Nine Cent i le L ines ( instead of  seven cent i les)
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Extreme percentiles (99.6th and 0.4th )
Represent fewer than 1 in 250 having a 
measurement above/below 
Help to indicate potential growth 
abnormality & referrals
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Equivalent growth chart 
percentile
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3.  Secular  t rend in  height ,  par t icu lar ly  at  puber ta l  ages
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At 18 years 2cm increase 

At puberty 3cm increase in girls 

5cm increase in boys 



4 .  A  s tep  o f  7mm a t  2  years  f rom sup ine  leng th  to  s tand ing  he igh t
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5.  Mid-parental  cent i le reference

• Based on the HK2020 height-for-age chart

• Allow comparison to maternal, paternal and 
mid-parental centile

• A simple and quick reference 

• 80% children fall inside ± 2 centile space of 
mid-parental height
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6.Frozen BMI-for-age charts  at  2-18 years

1 0

To avoid normalizing childhood obesity

▪ 0 to <2.0 years  - contemporary BMI data

▪ 2.0 to 18.0 years – HK1993 BMI charts (Frozen)



7.  A h igher  BMI  cent i le  to  c lass i fy  ch i ldhood overweight  

&  obes i ty  in  younger  age group

1 1

Age Overweight Obesity
0 to 60 mo BMI >98th centile and ≤99.6th centile BMI >99.6th centile
>5.0 to <18.0y BMI >91st centile and ≤98th centile BMI >98th centile

Rationale:

• Obesity is less common among young children. 

• To avoid over-diagnose childhood obesity in <5.0y.

Wright et al., Am J Clin Nutr 2022
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7.1 Proportion of childhood overweight and obesity in 5- <18.0 years

% overweight/obesity Reference to HK-1993 BMI-for-age charts 
Data used: routine SHS data 2016-18

number
>91st percentile 
(1.33SD) BMI

>98th percentile
(2.00SD) BMI

>120% median 
weight-for-height

Girls
5-13y 461143 15% 4.1% 16%
14-17y 116918 12% 2.8% 21%
Boys
5-13y 495719 20% 4.4% 21%
14-17y 45090 16% 2.6% 24%

Comparing % overweight (including obesity) defined by 120% median weight for height: 

91st centile classified similar % overweight (including obesity) in >5.0-13y but lower % in 14-17years.

% overweight (including obesity) and % obesity  



8.  Weight- for-age char ts  fo r  2-18 years  were der ived f rom 

contemporary  height  (HK2020)  and h is tor ical  BMI  (HK1993)

1 3

Purpose: Update height-for-age & weight-for-age charts without normalizing childhood 

obesity for 2-18 years old

How:

1. For each participant in HKGS, we simulated a hypothetical BMI using the age- and 

sex-specific LMS values of HK1993

2. Calculate the derived weight from the actual height, and the hypothetical BMI



9.  B i r th  weight  cent i les  o f  HK2020 (at  age 0)  represents  

b i r th  weight  o f  babies  born at  38-39 weeks

1 4

The measurements at birth contributing to 

the HK2020 growth reference were from 

contemporary healthy term newborns in 

Hong Kong, weighted by the gestational 

age distribution in 2014, with mean 

gestational age of 38.9 weeks. 

Implication for monitoring growth in preterm children 

A transition from preterm gestation-specific birth weight charts to HK2020 at 38-39 weeks may 

provide a smoother transition than at 40 weeks.

Gestations weeks N % 
>42 10 0.02%
42 24 0.04%
41 3636 6.5%
40 11243 20.2%
39 15709 28.3%
38 18977 34.2%
37 5922 10.7%

Distribution of gestational age of term births in Hong Kong 
in 2014 from the 2019 O&G territory-wide audit report



10.  More % ext reme bi r th  weight  when us ing HK2020 

Newborns
• birthweight <-2SD: 4-5%
• birthweight >2SD : 4-5%

Due to the homogenous term and healthy newborn sample in the HK growth study.



WHO2006 Growth Standards
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WHO2006 as universal  s tandards (not a reference)

• To reflect optimal growth of all healthy children worldwide
• To establish breastfed infants as the normative model for 

growth and development 

1 7

In 1993 the World Health Organization (WHO) undertook a 
comprehensive review of the uses and interpretation of 
anthropometric references. The review concluded that the 
NCHS/WHO growth reference, which had been recommended for 
international use since the late 1970s, did not adequately represent 
early childhood growth and that new growth curves were necessary. 
The World Health Assembly endorsed this recommendation in 1994. 
The WHO Multicentre Growth Reference Study (MGRS) was 
undertaken in response to that endorsement and implemented between 
1997 and 2003 to generate new curves for assessing the growth and 
development of children the world over. The MGRS collected 
primary growth data and related information from 8440 healthy 
breastfed infants and young children from diverse ethnic backgrounds 
and cultural settings (Brazil, Ghana, India, Norway, Oman and USA). 
The growth standards developed based on these data and presented in 
this report provide a technically robust tool that represents the best 
description of physiological growth for children under five years of 
age. The standards depict normal early childhood growth under 
optimal environmental conditions and can be used to assess children 
everywhere, regardless of ethnicity, socioeconomic status and type of 
feeding. 

WHO Child Growth StandardsWHO Child Growth Standards

1 year 2 years 3 years 4 years 5 years

Length/height-for-age, weight-for-age, weight-for-length, 
weight-for-height and body mass index-for-age

Methods and development
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MULTICENTER GROWTH REFERENCE STUDY (MGRS) 
(1997-2003)

Diverse geographical settings
• Brazil, Ghana, India, Norway, Oman, the United States

Selection criteria
• Term birth
• Absence of illness and socioeconomic constraints on growth
• Non-smoking mothers 

Feeding criteria
• exclusive or predominant breastfed for at least 4m
• introduction of complementary foods at 4-6m
• partial breastfed to at least 12m 

Sample size
• A longitudinal study (0-24m)  (n=1737**)
• A cross-sectional study (18-71m)   (n=6669)
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1 .  Lower  B i r th  weight  cent i le  re fe renced to  WHO2006

compared to  HK2020  

Sex L M S
Centiles (kg)
0.4th 2nd 9th 25th 50th 75th 91st 98th 99.6th

HK
F 0.263 3.04 0.101 2.30 2.47 2.65 2.84 3.04 3.25 3.47 3.70 3.95
M 0.084 3.15 0.102 2.39 2.56 2.74 2.94 3.15 3.37 3.60 3.85 4.12

WHO
F 0.381 3.2 0.142 2.1 2.4 2.7 2.9 3.2 3.5 3.9 4.2 4.6
M 0.349 3.3 0.146 2.2 2.5 2.7 3 3.3 3.7 4 4.4 4.8

LMS & weight at each centile 



2 .  Less  % in fants  w i th  g rowth  fa l te r ing  when us ing 

WHO2006  than HK2020

Reasons:
• the wider centile space of WHO2006
• lower birth weight centile of WHO2006 

2 0

Age
(months)

HK2020 WHO2006
Girls Boys Girls Boys

1 4.0% 3.9% 2.0% 2.0%
2 6.6% 5.9% 2.6% 1.9%
4 10% 9.3% 3.3% 3.0%
6 12% 11% 3.6% 5.1%
12 14% 9.9% 4.0% 5.5%
18 11% 9.3% 3.7% 4.8%

NICE definition
- A fall across 1 or more weight centile spaces, if the birthweight was below the 9th centile
- A fall across 2 or more weight centile spaces, if the birthweight was between the 9th and 91st centiles
- A fall across 3 or more weight centile spaces, if the birthweight was above the 91st centile
- When current weight is below the 2nd centile for age, whatever the birthweight.

% infants with growth faltering using NICE definition



3 .  Shor te r  Hong Kong Toddlers  compared to  WHO2006

2 1HUI LL et al., Arch Dis Child 2008 
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ABSTRACT
Objective: In 2006 the World Health Organization (WHO)
published new optimal growth standards for all healthy
infants worldwide. To assess their general applicability to
a recently transitioned Chinese population, we compared
them with infant growth patterns in a representative
sample of Hong Kong infants.
Design and settings: Weight at birth and at 1, 3, 9, 12,
18 and 36 months, length at 3 and 9 months and height
at 36 months were obtained for over 80% of all infants
born in April and May 1997 (3880 boys and 3536 girls).
Age and sex specific z scores were calculated relative to
the WHO growth standards for term singletons.
Results: Weight for age was close to the 50th percentile
of the WHO growth standards for both boys (mean z
score: 0.00) and girls (0.04) at most time points before
3 years of age. However, our participants were shorter at
3 years, where the z scores in height were 20.34 and
20.38 for boys and girls, respectively. Restricting the
analysis to a subset matching the WHO criteria for healthy
infants without restrictions on growth gave similar results.
Conclusions: Although the WHO study group concluded
there was a striking similarity in length/height among
different populations, Hong Kong Chinese toddlers are, on
average, shorter. Epigenetic constraints on growth
coupled with the rapid epidemiological transition in Hong
Kong may not have allowed sufficient generations for
infants and children to reach their full genetic height
potential, and with it the WHO standards. A universal
infant growth standard may not be appropriate across all
populations.

Growth charts or standards provide a normative
reference to monitor child health. Growth charts
are in common clinical use to check individual
growth trajectories so that deviations indicating
potential health problems can be detected. At a
population level growth standards, particularly for
height, are also used to monitor whether child
health and care needs are being met effectively
such that children are achieving their full growth
potential.1

Growth charts have usually been specifically
developed for particular populations at certain
points in time. For instance, locally developed
growth charts from a cross-sectional survey in 1993
are currently used in Hong Kong.2 In contrast, in
2006, the World Health Organization (WHO)
issued growth charts which provide universal
standards for optimal growth of all healthy infants
worldwide, with general applicability for current
and future generations.1 3 However, these growth
standards could be invalid or even misleading for

the one fifth of the global population in East Asia.
Firstly, the WHO sample for the growth charts did
not include infant populations from China, who
were initially included but later dropped,4 or
elsewhere in East Asia.5 Secondly, the WHO
assumes and states that under optimal environ-
mental conditions infants and children can achieve
their full genetic height potential within one
generation,3 without regard to their parents’ size.
However, there is a limit to inter-generational
height increases such that incremental increases in
height take place over many generations.6

We took advantage of a recent, large, well-
characterised and population-representative Hong
Kong birth cohort from 1997 to test the hypothesis
that the WHO growth standards have universal
applicability. We examined whether the growth of
this Hong Kong cohort met the new WHO weight,
length/height and body mass index (BMI) stan-
dards7 both for the entire sample and for a subset
who met the WHO criteria of living in ‘‘optimal’’
growth conditions.

METHODS

Subject recruitment and data collection
The 1997 Hong Kong birth cohort is a population
based study of 8327 infants born in Hong Kong in
April and May 1997, designed primarily to inves-
tigate the health impact of second-hand smoke
exposure.8 Recruitment took place at the Maternal
and Child Health Clinics (MCHCs), which provide
postnatal care including immunisations, physical
examinations and growth monitoring at no cost to
infants and children from birth to 5 years. Almost
all (92%) infants born in Hong Kong attend an
MCHC at least once.9 Recruitment was aimed at
ethnic Chinese, comprising .95% of the popula-
tion, and there was a 95% response rate.8 Thus,
this cohort covers 88% of all relevant births, but
over 90% of the ethnic Chinese.

The participants’ main care providers (mostly
mothers) were interviewed shortly after birth, and
at 3, 9 and 18 months. Information on socio-
economic status (education and type of housing),
birth characteristics, feeding, smoking and proxy-
reported health service use was collected. Weight
and recumbent length in infants or height in
toddlers and children were measured, to 0.1 kg and
0.1 cm, respectively, by nursing staff and recorded
on medical charts whenever the participants were
brought to the centres (eg, for vaccinations or well-
baby checks). In 2005, all anthropometric measure-
ments were retrieved from the original medical
records. The study was approved by the University
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Shorter at 3y 
in term children born in 1997

Height z-score
1851 boys: -0.34
1656 girls: -0.38

Shorter at 3-4 years, 
especially in girls in HK2020 growth survey

MCHC data set (2) 
Age group Male Female Male Female Male Female Male Female
At birth -0.144 -0.139
1m -0.306 -0.400
2m -0.112 -0.082 -0.264 -0.188
4m 0.043 0.071 0.254 0.249
6m 0.147 0.185
12m -0.003 0.272
18m 0.023 0.030
2y -0.253 -0.318
2.5y -0.531 -0.417 -0.479 -0.223
3y -0.207 -0.434 -0.370 -0.367
3.5y -0.194 -0.436 -0.309 -0.457
4y -0.296 -0.419 -0.196 -0.339 -0.244 -0.378
4.5y -0.270 -0.316 -0.287 -0.415 -0.232 -0.368
5y -0.214 -0.268 -0.112 -0.192 -0.102 -0.126
5.5y -0.120 -0.190 -0.068 -0.188

HKGS MCHC data set (1) KeySteps
Age group Male Female Male Female Male Female Male Female
At birth -0.387 -0.379 -0.353 -0.341 -0.346 -0.340
1m -0.285 -0.304 -0.241 -0.241
2m 0.009 -0.116 -0.014 -0.065
4m -0.026 0.009 0.051 0.028
6m -0.023 0.047 0.017 0.041
12m -0.113 0.072 -0.058 -0.025
18m -0.110 -0.189 -0.062 -0.024
2y -0.172 -0.108
2.5y -0.350 -0.154 -0.343 -0.003
3y -0.025 -0.254 -0.209 -0.160
3.5y -0.019 -0.234 -0.186 -0.280
4y -0.133 -0.222 -0.012 -0.239 -0.178 -0.316
4.5y -0.145 -0.280 -0.104 -0.270 -0.131 -0.307
5y -0.079 -0.349 0.042 -0.181 -0.103 -0.116
5.5y -0.069 -0.231 0.073 -0.170

MCHC data set (2) HKGS KeyStepsMCHC data set (1) 

Weight z-score Length/Height z-score 



4 .  Smal le r  Head-c i rcumference in  genera l

compared to  WHO2006
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▪ “Except for Indians and some Asian 

neonates, adopting the WHO head 

circumference standards would 

overdiagnose macrocephaly and 

underdiagnose microcephaly.” 

  373Hui LL, et al. Arch Dis Child 2023;108:373–378. doi:10.1136/archdischild-2022-324661

Original research

World variation in head circumference for children 
from birth to 5 years and a comparison with the 
WHO standards
Lai Ling Hui    ,1,2 Frederick K Ho    ,3 Charlotte Margaret Wright    ,4 
Tim J Cole    ,5 Hugh Simon Lam    ,1 Han- Bing Deng    ,1 Hung- Kwan So    ,6 
Patrick Ip    ,6,7 E Anthony S Nelson    1,8

To cite: Hui LL, Ho FK, 
Wright CM, et al. 
Arch Dis Child 
2023;108:373–378.

 Ź Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (http:// dx. doi. 
org/ 10. 1136/ archdischild- 
2022- 324661).

For numbered affiliations see 
end of article.

Correspondence to
Professor E Anthony S Nelson, 
Department of Paediatrics, The 
Chinese University of Hong 
Kong, Hong Kong, People’s 
Republic of China;  
 tony- nelson@ cuhk. edu. hk and 
Dr Patrick Ip, 1/F, New Clinical 
Building, Queen Mary Hospital, 
Pokfulam Road, Hong Kong, 
People’s Republic of China;  
 patricip@ hku. hk

LLH and FKH are joint first 
authors.

Received 9 August 2022
Accepted 11 January 2023
Published Online First 
16 March 2023

 Ź http://  dx.  doi.  org/  10.  1136/ 
archdischild- 2022- 324693

© Author(s) (or their 
employer(s)) 2023. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Objective A recent review reported that the WHO 2006 
growth standards reflect a smaller head circumference 
at 24 months than seen in 18 countries. Whether this 
happens in early infancy and to what extent populations 
differ is not clear. This scooping review aimed to estimate 
the rates of children in different populations identified as 
macrocephalic or microcephalic by WHO standards.
Methods We reviewed population- representative head 
circumference- for- age references. For each reference, we 
calculated the percentages of head circumferences that 
would be classified as microcephalic (<3rd WHO centile) 
or macrocephalic (>97th WHO centile) at selected ages.
Results Twelve references from 11 countries/regions 
(Belgium, China, Ethiopia, Germany, Hong Kong, 
India, Japan, Norway, Saudi Arabia, UK and USA) 
were included. Median head circumference was larger 
than that for the Multicentre Growth Reference Study 
populations in both sexes in all these populations 
except for Japanese and Chinese children aged 1 
month and Indians. Overall, at 12/24 months, 8%–9% 
children would be classified as macrocephalic and 2% 
would be classified as microcephalic, compared with 
the expected 3%. However at 1 month, there were 
geographic differences in the rate of macrocephaly 
(6%–10% in Europe vs 1%–2% in Japan and China) 
and microcephaly (1%–3% vs 6%–14%, respectively).
Conclusions Except for Indians and some Asian 
neonates, adopting the WHO head circumference 
standards would overdiagnose macrocephaly and 
underdiagnose microcephaly. Local population- specific 
cut- offs or references are more appropriate for many 
populations. There is a need to educate healthcare 
professionals about the limitations of the WHO head 
circumference standards.

INTRODUCTION
Head circumference is routinely measured at 
well- baby clinics for health monitoring, in partic-
ular screening for pathological macrocephaly and 
intracranial expansive conditions.1 Head circum-
ference exceeding the 95th or 97th centile of the 
head circumference- for- age reference is the most 
commonly used criterion to determine unusually 
large head size, that is, macrocephaly, for referral 
or follow- up.

A review of head circumference charts published 
in the 1960s concluded that there were ‘no 

significant racial, national, or geographic differ-
ences in head circumference’.2 In 2006, the WHO 
launched the growth standards for children from 
birth to 5 years (WHO standards), stating that 
they describe ‘how children should grow when not 
only free of disease but also when reared following 
healthy practices such as breastfeeding and a non- 
smoking environment’.3 As such, the WHO stan-
dards, including the head circumference- for- age 
charts, have been claimed to be suitable for use 
in all children, regardless of ethnicity. However, 
increasing evidence suggests that the WHO stan-
dards overdiagnose macrocephaly from birth to 
3 or 5 years in Norway, Belgium4 and the UK.5 A 
longitudinal study of breastfed infants from birth to 
12 months in China and a retrospective study of US 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Measuring head circumference is a universal 
practice postnatally and in well- baby clinics.

 ⇒ The diagnostic characteristics of head 
circumference have important public health 
implications.

 ⇒ A recent review reported that the WHO 2006 
growth standards reflect a smaller head size at 
24 months than seen in 18 countries.

WHAT THIS STUDY ADDS
 ⇒ This review of population- specific head 
circumference references found the WHO 2006 
growth standards overestimate head size in 
children under 5 years, particularly in European 
countries.

 ⇒ Compared with WHO standards, Japanese and 
Chinese children had smaller head at birth but 
not after 2 months or older.

 ⇒ Head size and head growth in children varied 
by age and population group.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Adopting the WHO standards will overdiagnose 
macrocephaly and underdiagnose microcephaly 
among children under 5 years, particularly in 
European countries.

 ⇒ Local population- specific cut- offs or references 
for head circumference are more appropriate 
for many populations.
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boys and girls separately. The same head circumference at the 
same age for the same sex corresponded to a wide range of 
centiles according to the reference used, with the widest range 
at birth for the 50th centile (25th to 76th in boys and 13th to 
74th in girls), at 3 months for the 3rd centile (0.7th to 30th 
in boys and 0.4th to 21st in girls), and at 24 months for the 
97th centile (67th to 99.9th in boys and 74th to 99.4th in girls. 
For the majority of references, head circumference plotted at a 
lower centile than the corresponding WHO centile except India, 
particularly boys, indicating their smaller head circumference in 
general. Head circumference in Japan, China and Saudi Arabia 
was at a higher centile only at 1 month, indicating head size was 
larger in these populations compared with the MGRS popula-
tion, except in early infancy.

On average, the rates of macrocephaly as assessed by the 12 
references were 7.0%, 8.1% and 9.4% at 1 month, 12 months 
and 24 months (figure 2). The rate was as high as 23% in boys 
and 15% in girls at 1 month in CDC2000 and exceeded 20% in 
both boys and girls at 12 and 24 months in UK1990, according 
to WHO.

For microcephaly, the rates were all <1.5% at 12/24 months 
except for India, Saudi Arabia, Japan, Ethiopia and CDC2000. At 
1 month, the rates were higher for China (6.2% in boys; 5.8% in 
girls), Japan (14% in boys; 14% in girls) and Saudi Arabia (18% 

in boys; 12% in girls), compared with the 1%–3% observed in 
Europe. On average, more children would be classified as micro-
cephaly at 1 month (5.7%) compared with 12 months (1.9%) 
and 24 months (2.0%) (figure 2).

The differences in mean and extreme head circumference 
in children 2–5 years old were similar to those observed at 24 
months, with little variation by age.

DISCUSSION
This review of population- specific head circumference refer-
ences shows that the WHO standards tend to overestimate head 
size in children under 5 years, except for Japanese and Chinese 
neonates where head size is smaller. This means that adopting 
the WHO standards would overdiagnose macrocephaly and 
underdiagnose microcephaly among children under 5 years, 
particularly in European countries. The magnitude of the differ-
ence in relative head size compared with WHO standards varies 
from birth to 24 months, indicating that a simple shift in cut- offs 
to define microcephaly and macrocephaly cannot fully resolve 
the overdiagnosis and underdiagnosis.

Consistent with a recent review,9 our comparison of 
population- specific head circumference references found that 
the WHO standards overestimated median head size and the rate 

Figure 1 Centiles (z- score scale) on 12 population- specific growth references that are equivalent to the head circumference measurement at 3rd, 
50th and 97th centile of the WHO 2006 growth standards (MGRS). MGRS, Multicentre Growth Reference Study.
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was at a higher centile only at 1 month, indicating head size was 
larger in these populations compared with the MGRS popula-
tion, except in early infancy.

On average, the rates of macrocephaly as assessed by the 12 
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and 24 months (figure 2). The rate was as high as 23% in boys 
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in boys; 12% in girls), compared with the 1%–3% observed in 
Europe. On average, more children would be classified as micro-
cephaly at 1 month (5.7%) compared with 12 months (1.9%) 
and 24 months (2.0%) (figure 2).

The differences in mean and extreme head circumference 
in children 2–5 years old were similar to those observed at 24 
months, with little variation by age.

DISCUSSION
This review of population- specific head circumference refer-
ences shows that the WHO standards tend to overestimate head 
size in children under 5 years, except for Japanese and Chinese 
neonates where head size is smaller. This means that adopting 
the WHO standards would overdiagnose macrocephaly and 
underdiagnose microcephaly among children under 5 years, 
particularly in European countries. The magnitude of the differ-
ence in relative head size compared with WHO standards varies 
from birth to 24 months, indicating that a simple shift in cut- offs 
to define microcephaly and macrocephaly cannot fully resolve 
the overdiagnosis and underdiagnosis.

Consistent with a recent review,9 our comparison of 
population- specific head circumference references found that 
the WHO standards overestimated median head size and the rate 

Figure 1 Centiles (z- score scale) on 12 population- specific growth references that are equivalent to the head circumference measurement at 3rd, 
50th and 97th centile of the WHO 2006 growth standards (MGRS). MGRS, Multicentre Growth Reference Study.
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WHO-HK2020 Growth References
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A t rans i t ion at  age 2  years  f rom WHO2006 to  HK2020
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Rationale

• WHO2006 Growth Standards have a disjunction at 2 years in Length/Height for age chart. 

▪ The difference between HK2020 and WHO2006 was larger at 5 years. 

L e n g t h / H e i g h t - f o r - a g e We i g h t - f o r - a g e



Resource –
Hong Kong Growth Study Website
https://www.cuhk.edu.hk/proj/hkgrowth/index.html
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https://www.cuhk.edu.hk/proj/hkgrowth/index.html


User Guide for  Health Profess ionals
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Downloads
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▪ Nine-centile Charts 

▪ HK2020

▪ WHO2006

▪ WHO-HK2020

▪ Data Tables (LMS and centile values for HK2020)

▪ Standard Tables (monthly / half-yearly)

▪ Research Tables (age in days) 

▪ User Manual



Standard Data Tables (4 spreadsheets)
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Column name Description 
mu M value from the LMS model 
sigma S value from the LMS model
nu L value from the LMS model
cent 0.4th, 2nd, 9th, 25th, 75th, 91st, 98th, 99.6th centile values (rounded to closest 2 decimal places)



Research Data Table (one spreadsheet)

2 9

Column name Description 
var Growth parameters: 

hgt length/height
wgt weight
bmi BMI
hc head circumference 

sex Sex: 
F Female
M Male



Take home message
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▪ No growth chart is perfect.

▪ An understanding on the development of the growth charts is essential 

for appropriate use of them.


