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1.  Growth Charts

Children are not small adults. Growth (changes in size of the body as a 
whole or of its separate parts) and development (changes of function) consist 
of unique processes from birth to adulthood. Growth charts for height, weight 
and body mass index (BMI) are indispensable tools for both pediatricians and 
healthcare providers. They constitute not only the basic tools required for 
clinical evaluation, but are also useful for the purposes of public health and 
preventive medicine. On May 8, 2009 the Bureau of Health Promotion, Depart-
ment of Health (DOH), officially launched new growth charts for infants and 
pre-school children in Taiwan.1 These new growth charts, unlike previous 
population-based ones, were adapted from the World Health Organization 
(WHO) Child Growth Standards for 0−5 years of age.2 This report briefly 
describes the new methods (criterion-based approach) used to construct 
these standards and compares the new growth charts with the old ones. We 
also propose growth charts for children and adolescents over 5 years of age 
in Taiwan.

2.  Old Growth Curves

Previous measurements of height and weight were generally conducted by 
sampling the entire population. Following the rapid economic development in 
Taiwan and the associated increases in the standard of living and social well-
being of its people, survey results have shown that child growth trends have 
also gradually increased each year. The reference growth charts previously 
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used in Taiwan were based on the combined data 
from two population-based surveys: the DOH (sur-
vey by stratified sampling of children from 0−6 
years of age) and the Ministry of Education (nation-
wide survey of students).3 When these data were 
compared with those from the 2000 National Center 
for Health Statistics (NCHS), USA, it was found that 
the weight of boys aged 7−15 years in Taiwan was 
higher by an average of 1.6 kg, while the height 
was lower by 2.3 cm.3 These differences have raised 
several questions: (1) Is the method of sampling 
from the entire population acceptable, especially 
when the prevalence of childhood obesity has rap-
idly increased in recently years, (2) does the so-
called “reference” agree with the real standard?

3.  Growth Standard With Criteria

Although the results derived from population-based 
surveys seem unreasonable, the choice of suitable 
criteria and samples presents a problem. In view of 
the fact that a large proportion of infants are usually 
fed with infant formula, the current growth refer-
ences derived from infants fed with formula should 
not reflect the health recommendations. In 1998, 
the WHO convened an expert committee to discuss 
the appropriate growth patterns of healthy children; 
this resulted in the initiation of a project to develop 
growth standards for children worldwide. The char-
acteristic features of this project were, (1) an ap-
proach that included maternal support for breast 
feeding and an unconstrained environment for op-
timal growth; (2) an international sampling frame; 
and (3) the use of modern statistical methods.4,5 It 
seems likely that a growth standard based on criteria 
for young children can be developed, but the appli-
cation of these approaches to adolescents presents 
a greater challenge. To solve the problems associated 
with the presence of overweight and obese cases 
in the population and survey samples, Chen et al6 
attempted to use health-related physical fitness 
as the screening criterion. Using four measures of 
physical fitness (800/1600-m run, standing long jump, 
curl-up, and sit-and-reach), the study collected 
height, weight and BMI data from students whose re-
sults for each of the four fitness tests were all above 
the 25th percentile, and used these to construct the 
2003 Taiwan growth curves.6,7 After reaching a con-
sensus from the expert committee organized by the 
DOH, the growth curves have now become the growth 
standards for school-aged children and adolescents 
in Taiwan and have been published on the website 
for public use.8 Criterion-based approaches, also 
known as prescriptive approaches,9 such as breast-
feeding or health-related physical fitness, are iden-
tical to adult criteria that are based on mortality and 

morbidity rates. These approaches not only differ sig-
nificantly from the previous population-based ap-
proach (also known as the descriptive approach),9 but 
also focus on how children should grow, rather than 
on how they grew in a particular time and place.

4.  Growth Standards and References

In April 2006, the WHO released new standards for 
assessing the growth of children from birth to 5 years 
of age.10 These new standards were the product of a 
previous project that included a longitudinal follow-
up of 882 infants from birth to 24 months and a 
cross-sectional component of 6669 children aged 
18−71 months in six countries from diverse geograph-
ical regions, including Brazil, Ghana, India, Norway, 
Oman and the United States. The eligibility criteria 
were: single-term birth and no known significant 
morbidity, exclusive or predominant breastfeeding 
for at least 4 months, introduction of complemen-
tary foods by 6 months of age, no maternal smoking 
before or after delivery, and no known health or en-
vironmental constraints to growth. However, as coun-
tries proceed with the implementation of the 2006 
WHO growth standards for children under 5 years of 
age, the need to develop appropriate growth stan-
dards for school-aged children and adolescents has 
become more urgent. WHO experts agreed that a 
project similar to that responsible for the develop-
ment of the 2006 WHO standards was not feasible 
because it was not possible to control the dynamics 
of the environment for these age groups. Experts 
therefore suggested using historical growth data that 
were stable in term of secular increments of height 
and weight, and not subjected to the influences of 
overweight and obesity. Due to a lack of existing data 
sets from various countries, WHO experts agreed to 
reconstruct the 1977 NCHS/WHO growth reference 
for 5−19 years of age, using the original sample (a 
less obese sample of the expected height) and ap-
plying a new statistical method, to develop a 2007 
WHO growth reference for school-aged children and 
adolescents.11 Table 13,6,7,10,11 summarizes the char-
acteristics of the two standards and the two refer-
ences from the WHO and Taiwan.

5.  Comparison Between Standards and 
References

The differences between these data were compared 
using growth curves. Figure 1 shows the compari-
son between the WHO growth curves for boys (2006 
WHO standard and 2007 WHO reference) and the 
existing curves used in Taiwan, which include the 
population-based data (for boys aged under 6 years) 



New growth charts 71

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

Age (yr)
0 0.5 1 1.5 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

W
ei

gh
t 

(k
g)

 a
nd

 h
ei

gh
t 

(c
m

)

97th

3rd

50th

97th

50th

3rd

Boy

Taiwan
WHO

Figure 1 Comparison between World Health Organization (WHO) and Taiwan weight-for-age and height-for-age growth 
curves for boys by percentile.

Table 1  Characteristics of two growth standards and references from the World Health Organization (WHO) and 
Taiwan3,6,7,10,11

 Standard Reference

Infants & pre-school children 2006 WHO (Criterion-based: 1997 Taiwan (Population-based: data sets
  optimal feeding practice)10  include slim and fat)3

Children & adolescents 2002 Taiwan, Chen et al, 2007 WHO (Population-based:
  (Criterion-based: health-related  1977 non-obese population, USA)11

  physical fitness)6,7

and health-related physical fitness-based data (for 
children aged over 7 years, 2003 Taiwan growth 
standard). Taking the 50th percentile as an example, 
the WHO height is higher by an average of 0.1 cm 
for boys aged 0−5 years, 0.5 cm for those aged 
7−13 years, and 2.5 cm for those aged 13−18 years. 
In contrast, the WHO weight is lower by an aver-
age of 0.3 kg for boys aged 0−5 years and 0.7 kg 
for those aged 7−10 years. Im portantly, the WHO 
weights were truncated at 10 years of age because 
WHO experts believed that routine measurements 
of weight alone were inadequate for monitoring 
growth beyond childhood.11 Figure 2 shows the 
equivalent comparison for girls. As for boys, the 
WHO height was higher by an average of 0.1 cm for 
girls aged 0−5 years, 1.0 cm for those aged 7−11 
years, and 2.9 cm for those aged 11−18 years. WHO 
weights were lower by an average of 0.2 kg for girls 

aged 0−5 years and 0.1 kg for those aged 7−10 years. 
Moreover, regardless of sex, the differences for the 
97th percentile showed higher significance than 
those for the 50th percentile.

Figures 3 and 4 show that the differences in BMI 
between the two data sets are more significant than 
those for weight and height. The WHO 95th percen-
tile curve almost overlaps the Taiwan 85th percentile 
curve for boys from 7 to 10 years old. After puberty, 
however, the upper Taiwan BMI curves are much 
lower than the WHO references for both sexes.

6.  Adopting the New WHO Standards 
and References

In early 2007, the DOH in Taiwan convened an ex-
pert meeting for pediatricians and nutritionists. 
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Figure 3 Comparison between World Health Organization (WHO) and Taiwan body mass index (BMI)-for-age growth 
curves for boys by percentile.
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Figure 2 Comparison between World Health Organization (WHO) and Taiwan weight-for-age and height-for-age growth 
curves for girls by percentile.

The WHO growth standards for children aged 0−5 
years emphasize the “golden standard” of breast-
feeding, against which other growth patterns with 
formula feeding can be compared. The meeting 

reached a consensus agreement to adopt the 2006 
WHO standards for infants and children in Taiwan 
from 0−5 years of age. The new growth charts for 
boys and girls were formally announced in May 2009.1 
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Figure 4 Comparison between World Health Organization (WHO) and Taiwan body mass index (BMI)-for-age growth 
curves for girls by percentile.

With respect to standards for children above 5 years 
of age, however, the gap across all percentiles be-
tween the WHO references and existing local stand-
ards has become a matter of great concern. The 
differences between the 2007 WHO reference and 
the 2003 Taiwan standard are significant, especially 
in the upper percentiles and during adolescence 
(Figures 1−4). Whether or not the direct implemen-
tation of the WHO growth references for children 
above 5 years of age is appropriate or not is still 
under debate.

7.   Linking the WHO and Taiwan Growth 
Standards

The 2006 WHO standards are available for children up 
to 5 years of age, while the 2003 Taiwan standards 
are available from 7 to 18 years of age. This means 
that standards are lacking for children aged 5−7 years, 
while a suitable way of bridging the gap presents a 
problem. This is because height and weight increase 
with continued growth, it is relatively easy to bridge 
the gap for these parameters. However, two issues 
regarding BMI need to be addressed:
1.  The BMI curve shows irregular changes according 

to age. BMI value increases rapidly after birth and 
reaches a peak at about 6 months. It then falls 
and reaches a low between 5 and 6 years of age, 
before gradually increasing again during adoles-
cence. This phenomenon is known as “adiposity 
rebound”,15,16 and is considered a key indicator 
for predicting future obesity at an early stage. 

Thus, the different percentile curves of BMI mean 
that BMI rebound will commence at different 
ages,17 and the gap in values between 5 and 7 
years of age cannot be directly bridged.

2.  Domestic studies on anthropometric measure-
ments almost all come from two government 
offices. Those from newborns to children 6 years 
of age are composed by the DOH, while those 
for students come from the Ministry of Educa-
tion. Few data sets cover the gap from 5 to 7 
years of age. Although the study by Chen et al18 
includes measurement results from children and 
adolescents aged 4−18 years, the BMI curve does 
not show a rebound phenomenon, and is thus 
unreliable.
To overcome these difficulties, we suggest using 

the trend in WHO BMI rebound as a reference. 
Table 2 lists the ages at which the lowest BMI value 
was measured at different percentiles, and the ages 
when the BMI starts to rebound for both boys and 
girls. According to the principle of proportionality, 
the related percentile curves were then linked. It is 
hoped that these approaches can, at least tempo-
rally, resolve the lack of assessment tools for clinical 
and public applications for this intermediate age 
group.

8.  New Growth Charts in Taiwan

The growth curves produced using the above ap-
proaches are shown in Figures 5−8. The linking data 
for children aged 5−7 years are represented by 
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Figure 6 Girls’ weight-for-age and height-for-age growth 
curves by percentile, based on 2006 World Health Organi-
zation standards and 2003 Taiwan standard, based on 
health-related physical fitness (solid lines). The dotted 
lines represent the linking data for girls aged 5−7 years.

Table 2  Ages of minimum and rebound body mass indices (BMI) according to World Health Organization growth 
references

 Percentile Age (yr:mo) of minimum BMI Age (yr:mo) of BMI rebound

Boy 95th 3:9−4:10 4:11
 85th 3:10−5:7 5:8
 50th 4:7−5:0 5:1
 15th 4:10−5:0 5:1
 5th 4:5−5:0 5:1
Girl 95th 2:11−3:10 3:11
 85th 3:1−4:3 4:4
 50th 5:1−5:7 5:8
 15th 4:8−6:8 6:9
 5th 4:4−7:1 7:2

Figure 5 Boys’ weight-for-age and height-for-age growth 
curves by percentile, based on 2006 World Health Organi-
zation standards and 2003 Taiwan standard, based on 
health-related physical fitness (solid lines). The dotted 
lines represent the linking data for boys aged 5−7 years.
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dotted lines for comparison. It is worth noting that 
there is a discrepancy of about 0.7 cm between body 
length (lying position) and body height (standing 
position). The data for children less than 2 years 
of age are indicated by body length, while those 
for children more than 2 years of age are indicated 

by body height. Finally, for clinical application, 
the 3rd and 97th percentile curves are shown for 
height-for-age and weight-for-age, while the 5th 
and 95th percentile curves are shown for BMI-for-
age. Tables 3−5 show the actual values used in the 
figures.
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9.  Conclusions

The proposal to link WHO growth standards and ex-
isting data based on health-related physical fitness 
will not only link different international standards, 
but also take into account ethnic differences and 
secular trends. Although the growth norms beyond 
5 years of age remain to be defined by the DOH 
in Taiwan, we believe that the proposal set out in 
the current report represents the most feasible and 

rational approach. Criterion-based approaches that 
move away from the creation of a reference value 
(i.e., a tool that can be used effectively for com-
parative purposes, but does not allow value judg-
ments) to a standard value (i.e., a tool that can be 
used more effectively to assess interventions and 
health policies) is well-founded to provide sound 
guidelines for public health.19 In the long-term, 
regular surveys of growth parameters and health-
related physical fitness should be conducted and the 
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Table 3  Weight-for-age and height-for-age values for boys based on WHO standards (0−5 yr), the linking data 
(5.5−7 yr) and health-related physical fitness (7.5−18.5 yr)

Age Boys’ weight (kg) in percentiles Boys’ length/height (cm) in percentiles

(yr) 3rd 15th 25th 50th 75th 85th 97th 3rd 15th 25th 50th 75th 85th 97th

0 2.5 2.9 3.0 3.3 3.7 3.9 4.3 46.3 47.9 48.6 49.9 51.2 51.8 53.4

0.5 6.4 7.1 7.4 7.9 8.5 8.9 9.7 63.6 65.4 66.2 67.6 69.1 69.8 71.6

1 7.8 8.6 9.0 9.6 10.4 10.8 11.8 71.3 73.3 74.1 75.7 77.4 78.2 80.2

1.5 8.9 9.7 10.1 10.9 11.8 12.3 13.5 77.2 79.5 80.4 82.3 84.1 85.1 87.3

2 9.8 10.8 11.3 12.2 13.1 13.7 15.1 82.1 84.6 85.8 87.8 89.9 91.0 93.6

2.5 10.7 11.8 12.3 13.3 14.4 15.0 16.6 85.5 88.4 89.6 91.9 94.2 95.5 98.3

3 11.4 12.7 13.2 14.3 15.6 16.3 18.0 89.1 92.2 93.6 96.1 98.6 99.9 103.1

3.5 12.2 13.5 14.1 15.3 16.7 17.5 19.4 92.4 95.7 97.2 99.9 102.5 104.0 107.3

4 12.9 14.3 15.0 16.3 17.8 18.7 20.9 95.4 99.0 100.5 103.5 106.2 107.7 111.2

4.5 13.6 15.2 15.9 17.3 19.0 19.9 22.3 98.4 102.1 103.7 106.7 109.6 111.2 115.0

5 14.3 16.0 16.7 18.3 20.1 21.1 23.8 101.2 105.2 106.8 110.0 113.1 114.8 118.7

5.5 15.3 17.1 17.9 19.6 21.6 22.9 26.5 103.9 107.9 109.5 112.8 116.0 117.7 121.8

6 16.3 18.2 19.0 20.9 23.2 24.7 29.2 106.5 110.5 112.3 115.6 118.9 120.6 124.9

6.5 17.4 19.3 20.2 22.3 24.7 26.4 32.0 109.2 113.2 115.0 118.4 121.7 123.6 128.1

7 18.4 20.4 21.3 23.6 26.3 28.2 34.7 111.8 115.8 117.8 121.2 124.6 126.5 131.2

7.5 19.4 21.5 22.5 24.9 27.8 30.0 37.4 114.5 118.5 120.5 124.0 127.5 129.4 134.3

8 20.3 22.7 23.8 26.3 29.6 32.2 40.2 117.0 121.3 123.3 126.8 130.3 132.2 137.2

8.5 21.2 23.8 25.0 27.6 31.4 34.3 42.3 119.5 124.0 126.0 129.5 133.0 135.0 140.0

9 22.1 24.8 26.0 28.8 32.7 35.7 44.3 121.8 126.0 128.0 131.8 135.5 137.5 142.5

9.5 23.0 25.8 27.0 30.0 34.0 37.0 45.6 124.0 128.0 130.0 134.0 138.0 140.0 145.0

10 24.0 26.9 28.4 31.5 36.0 39.4 48.6 126.0 130.5 132.5 136.5 140.5 142.8 148.3

10.5 25.0 28.0 29.8 33.0 38.0 41.8 51.6 128.0 133.0 135.0 139.0 143.0 145.5 151.5

11 26.3 29.6 31.4 35.3 40.8 44.7 54.8 130.5 135.6 137.8 142.0 146.7 149.4 156.1

11.5 27.6 31.2 33.0 37.6 43.5 47.5 58.0 133.0 138.1 140.5 145.0 150.4 153.2 160.7

12 29.3 33.1 35.2 40.3 46.5 50.4 61.5 135.6 141.1 143.8 148.8 154.2 157.1 164.4

12.5 30.5 35.0 37.3 43.0 49.5 53.2 65.0 138.2 144.0 147.0 152.5 158.0 161.0 168.0

13 32.8 38.0 40.7 46.5 53.0 56.8 68.5 141.9 148.5 151.5 156.9 162.0 164.9 171.0

13.5 35.0 41.0 44.0 50.0 56.4 60.4 72.0 145.5 153.0 156.0 161.2 166.0 168.7 174.0

14 38.0 44.0 46.8 52.5 58.7 62.7 74.3 149.3 156.3 159.0 163.7 168.3 170.8 176.0

14.5 41.0 47.0 49.5 54.9 61.0 65.0 76.6 153.0 159.6 162.0 166.2 170.5 172.8 178.0

15 43.0 49.0 51.3 56.5 62.5 66.5 77.6 155.5 161.3 163.5 167.6 171.8 173.9 179.0

15.5 45.0 51.0 53.0 58.0 64.0 68.0 78.5 158.0 163.0 165.0 169.0 173.0 175.0 180.0

16 46.8 52.0 54.1 59.0 65.0 69.0 79.3 159.3 164.0 166.2 170.0 173.8 175.8 180.5

16.5 48.5 53.0 55.1 60.0 66.0 70.0 80.0 160.5 165.0 167.3 171.0 174.5 176.5 181.0

17 49.3 54.0 56.1 61.0 66.6 70.0 80.0 160.9 165.5 167.7 171.5 174.8 176.8 181.5

17.5 50.0 55.0 57.0 62.0 67.2 70.0 80.0 161.0 166.0 168.0 172.0 175.0 177.0 182.0

18 50.3 55.0 57.5 62.5 67.6 70.5 80.0 161.5 166.0 168.0 172.0 175.0 177.3 182.0

18.5 50.5 55.0 58.0 63.0 68.0 71.0 80.0 162.0 166.0 168.0 172.0 175.0 177.5 182.0
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Table 4   Weight-for-age and height-for-age values for girls based on World Health Organization standards (0−5 yr), 
the linking data (5.5−7 yr) and health-related physical fitness (7.5−18.5 yr)

Age Girls’ weight (kg) in percentiles Girls’ length/height (cm) in percentiles

(yr) 3rd 15th 25th 50th 75th 85th 97th 3rd 15th 25th 50th 75th 85th 97th

0 2.4 2.8 2.9 3.2 3.6 3.7 4.2 45.6 47.2 47.9 49.1 50.4 51.1 52.7

0.5 5.8 6.4 6.7 7.3 7.9 8.3 9.2 61.5 63.4 64.2 65.7 67.3 68.1 70.0

1 7.1 7.9 8.2 8.9 9.7 10.2 11.3 69.2 71.3 72.3 74.0 75.8 76.7 78.9

1.5 8.2 9.0 9.4 10.2 11.1 11.6 13.0 75.2 77.7 78.7 80.7 82.7 83.7 86.2

2 9.2 10.1 10.6 11.5 12.5 13.1 14.6 80.3 83.1 84.2 86.4 88.6 89.8 92.5

2.5 10.1 11.2 11.7 12.7 13.8 14.5 16.2 84.0 87.0 88.3 90.7 93.1 94.3 97.3

3 11.0 12.1 12.7 13.9 15.1 15.9 17.8 87.9 91.1 92.5 95.1 97.6 99.0 102.2

3.5 11.8 13.1 13.7 15.0 16.4 17.3 19.5 91.4 94.8 96.3 99.0 101.8 103.3 106.7

4 12.5 14.0 14.7 16.1 17.7 18.6 21.1 94.6 98.3 99.8 102.7 105.6 107.2 110.8

4.5 13.2 14.8 15.6 17.2 18.9 20.0 22.8 97.6 101.5 103.1 106.2 109.2 110.9 114.7

5 14.0 15.7 16.5 18.2 20.2 21.3 24.4 100.5 104.5 106.2 109.4 112.6 114.4 118.4

5.5 14.9 16.7 17.5 19.4 21.5 22.7 26.5 103.0 107.1 108.8 112.1 115.3 117.1 121.3

6 15.9 17.7 18.5 20.5 22.8 24.2 28.6 105.5 109.7 111.3 114.8 118.0 119.9 124.2

6.5 16.8 18.6 19.6 21.7 24.0 25.6 30.8 108.1 112.3 113.9 117.6 120.8 122.6 127.2

7 17.8 19.6 20.6 22.8 25.3 27.1 32.9 110.6 114.9 116.4 120.3 123.5 125.4 130.1

7.5 18.7 20.6 21.6 24.0 26.6 28.5 35.0 113.1 117.5 119.0 123.0 126.2 128.1 133.0

8 19.6 21.8 22.8 25.4 28.4 30.8 37.8 115.7 120.3 122.0 125.8 129.2 131.3 136.5

8.5 20.4 23.0 24.0 26.8 30.1 33.0 40.5 118.3 123.0 125.0 128.5 132.2 134.5 140.0

9 21.5 24.0 25.3 28.2 32.1 35.0 42.8 120.7 125.5 127.5 131.3 135.4 137.8 143.5

9.5 22.5 25.0 26.5 29.6 34.0 36.9 45.0 123.0 128.0 130.0 134.0 138.5 141.0 147.0

10 23.8 26.6 28.3 31.8 36.7 39.8 47.3 125.8 131.0 133.0 137.5 142.3 144.8 150.8

10.5 25.0 28.1 30.0 34.0 39.4 42.7 49.6 128.5 134.0 136.0 141.0 146.0 148.5 154.5

11 26.5 30.3 32.5 36.9 42.2 45.5 52.7 131.8 137.5 139.8 144.5 149.4 151.8 157.3

11.5 28.0 32.5 35.0 39.7 45.0 48.2 55.8 135.0 141.0 143.5 148.0 152.7 155.0 160.0

12 29.8 34.8 37.1 41.7 47.0 50.1 57.8 137.9 143.8 146.3 150.5 154.9 157.0 161.8

12.5 31.5 37.0 39.1 43.7 49.0 52.0 59.7 140.8 146.5 149.0 153.0 157.0 159.0 163.5

13 33.5 38.7 40.9 45.4 50.5 53.5 61.2 143.2 148.5 150.7 154.5 158.4 160.3 164.8

13.5 35.5 40.4 42.6 47.0 52.0 55.0 62.7 145.5 150.5 152.4 156.0 159.7 161.5 166.0

14 37.1 41.7 43.8 48.1 53.0 56.0 63.9 146.8 151.3 153.2 156.8 160.4 162.3 167.0

14.5 38.6 43.0 45.0 49.1 54.0 57.0 65.0 148.0 152.0 154.0 157.5 161.0 163.0 167.9

15 39.3 43.8 45.7 49.6 54.5 57.5 65.5 148.5 152.5 154.5 157.9 161.5 163.5 168.2

15.5 40.0 44.6 46.3 50.0 55.0 58.0 66.0 149.0 153.0 155.0 158.3 162.0 164.0 168.5

16 40.5 44.8 46.7 50.5 55.0 58.0 66.2 149.5 153.5 155.3 158.7 162.3 164.2 168.8

16.5 41.0 45.0 47.0 51.0 55.0 58.0 66.4 150.0 154.0 155.5 159.0 162.5 164.4 169.0

17 41.5 45.2 47.2 51.0 55.0 58.0 66.7 150.0 154.0 155.8 159.3 162.8 164.7 169.0

17.5 42.0 45.4 47.3 51.0 55.0 58.0 67.0 150.0 154.0 156.0 159.5 163.0 165.0 169.0

18 42.0 45.7 47.3 51.0 55.0 58.0 67.0 150.0 154.0 156.0 159.5 163.0 165.0 169.0

18.5 42.0 45.9 47.3 51.0 55.0 58.0 67.0 150.0 154.0 156.0 159.5 163.0 165.0 169.0
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Table 5  Body mass index (BMI)-for-age based on World Health Organization standards (2−5 yr), the linking data 
(5.5−7 yr) and health-related physical fitness (7.5−18.5 yr)

Age 
BMI (kg/m2) in percentiles

 Boys Girls
(yr) 

5th 15th 50th 85th 95th 5th 15th 50th 85th 95th

2 14.2 14.8 16.0 17.4 18.3 13.7 14.4 15.7 17.2 18.1

2.5 13.9 14.6 15.8 17.2 18.0 13.6 14.3 15.5 17.0 17.9

3 13.7 14.4 15.6 17.0 17.8 13.5 14.1 15.4 16.9 17.8

3.5 13.6 14.2 15.4 16.8 17.7 13.3 14.0 15.3 16.8 17.8

4 13.4 14.1 15.3 16.7 17.6 13.2 13.9 15.3 16.8 17.9

4.5 13.3 14.0 15.3 16.7 17.6 13.1 13.9 15.3 16.9 18.0

5 13.3 13.9 15.2 16.7 17.7 13.1 13.8 15.3 17.0 18.1

5.5 13.4 14.0 15.3 16.7 18.0 13.1 13.8 15.3 17.0 18.3

6 13.5 14.2 15.4 16.9 18.5 13.1 13.8 15.3 17.2 18.8

6.5 13.6 14.3 15.7 17.3 19.2 13.2 13.9 15.4 17.5 19.2

7 13.8 14.5 15.9 17.9 20.3 13.4 14.1 15.6 17.7 19.6

7.5 14.0 14.7 16.1 18.6 21.2 13.7 14.4 15.8 18.0 20.3

8 14.1 14.9 16.3 19.0 21.6 13.8 14.5 16.0 18.4 20.7

8.5 14.2 15.0 16.5 19.3 22.0 13.9 14.6 16.1 18.8 21.0

9 14.3 15.1 16.7 19.5 22.3 14.0 14.8 16.3 19.1 21.3

9.5 14.4 15.2 16.8 19.7 22.5 14.1 14.9 16.5 19.3 21.6

10 14.5 15.3 17.0 20.0 22.7 14.3 15.1 16.8 19.7 22.0

10.5 14.6 15.4 17.1 20.3 22.9 14.4 15.2 17.1 20.1 22.3

11 14.8 15.6 17.4 20.7 23.2 14.7 15.5 17.5 20.5 22.7

11.5 15.0 15.8 17.7 21.0 23.5 14.9 15.8 17.9 20.9 23.1

12 15.2 16.1 18.0 21.3 23.9 15.2 16.1 18.3 21.3 23.5

12.5 15.4 16.4 18.3 21.5 24.2 15.4 16.4 18.6 21.6 23.9

13 15.7 16.7 18.7 21.9 24.5 15.7 16.7 19.0 21.9 24.3

13.5 16.0 17.0 19.1 22.2 24.8 16.0 17.0 19.3 22.2 24.6

14 16.3 17.3 19.4 22.5 25.0 16.3 17.3 19.6 22.5 24.9

14.5 16.6 17.6 19.7 22.7 25.2 16.5 17.6 19.8 22.7 25.1

15 16.9 17.9 20.0 22.9 25.4 16.7 17.8 19.9 22.7 25.2

15.5 17.2 18.2 20.3 23.1 25.5 16.9 18.0 20.0 22.7 25.3

16 17.4 18.4 20.5 23.3 25.6 17.1 18.1 20.0 22.7 25.3

16.5 17.6 18.6 20.7 23.4 25.6 17.2 18.2 20.0 22.7 25.3

17 17.8 18.8 20.9 23.5 25.6 17.3 18.3 20.0 22.7 25.3

17.5 18.0 19.0 21.0 23.6 25.6 17.3 18.3 20.0 22.7 25.3

18 18.1 19.1 21.1 23.7 25.6 17.3 18.3 20.1 22.7 25.3

18.5 18.2 19.2 21.2 23.7 25.6 17.3 18.3 20.1 22.7 25.3 
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data analyzed to identify trends in growth changes 
and provide the basis for future amendments.

Footnote

The printable color growth charts for clinical use 
can be downloaded from the website of the Taiwan 
Pediatric Association at http://www.pediatr.org.tw.
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