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ABSTRACT

Objective: This study aimed to integrate the existing updated reference
standards for the growth of Turkish infants and children and to compare these
values with World Health Organization (WHO) reference data, data from some
European countries, and also with previous local data. Weight, height, and
head circumference measurements were obtained on 2,391 boys and 2,102
girls who were regular attenders of a well child clinic and on 1,100 boys and
1,020 girls attending schools in relatively well-off districts in istanbul. Mean
number of measurements per child was 8.2+3.6 in the age group 0-5 years and
5.5+3.3 in the age group 6-18 years. All children were from well-to-do families
and all were healthy. All measurements with the exception of measurements
at birth, which were based on reported values, were done by trained personnel.

Methods: The LMS method was used in the analyses and in the construction
of the percentile charts. There is an increase in weight for age and body mass
index values for age starting in prepubertal ages, indicating an increasing trend
for obesity.

Results: Compared to WHO reference data, weight and height values in
Turkish children were slightly higher in infants and in children younger than 5
years, while they showed similarity to those reported for children from Norway
and Belgium. Head circumference values, which were slightly higher than the
WHO references in the first 5 years, were comparable to the data on Belgian
and Norwegian children in the first 9 years of life. At older ages, Turkish
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Introduction

Assessment of growth for age based on anthropometric
measurements is an important and reliable method in the
monitoring of health in an individual child. Height and weight
measurements are also the most frequently used indices to
evaluate the nutritional state of the community.

The growth charts and reference values proposed by
WHO in 2006 as an “international growth reference” are
based, for the first five years of life, on the World Health
Organization (WHO) Multicentre Growth Reference Study
(MGRS), a population-based longitudinal study conducted on
groups of breastfed infants in 6 countries. On the other hand,
the reference values proposed for use in older children are
based on the revised version of the National Center for Health
Statistics (NCHS) that have been in use in the Unites States
since 1977. These latter charts are known as the 2000 Centers
for Disease Control (CDC) Growth Charts (1,2). The WHO
references for older children were developed by the merging
and smooth transition of these data (3).

Although local data from various countries on infants
and young children show some differences from the WHO
figures, overall, there is a striking similarity in the growth
pattern of breastfed infants in the first years of life among
many ethnic groups (4,5,6,7). The differences in growth among
children of different populations become more obvious in
the older age groups and strikingly so in the pubertal ages.
Significant differences in final height have been reported
among populations who are similar in socioeconomic level and
even among those of similar geographic location (8,9,10).

InTurkey, the growth standards obtained frommmeasurements
of children born in the years 1950-60, also created by our team,
have been in use by pediatricians and many pediatric centers
in the past two decades (11). This paper aims to integrate
the existing updated data on the growth of Turkish children
from birth to 18 years and to serve as a source for reference
data (7,12,13). All these studies were conducted on children
of higher socioeconomic strata, living in Istanbul. Due to
significant differences in child care among socioeconomic
classes (SEC) in Turkey, which, despite its recent economic
growth, is still a developing country, only children of families of
high socioeconomic level who live in Istanbul, who we believe
are able to provide optimal or near optimal care to their children,
were included in this study. Since Istanbul, over the years, has
been receiving emigrants from all over the country, the mixed
ethnic structure of this metropolis can be assumed to be quite
representative of Turkey.

Methods

The growth data in the age group 0-5 years were based
on the anthropometric measurements of infants and children
attending the Well Child Clinic of the University Hospital

between the years 1992 and 2006. Children born at the
Maternity Clinic of the University Hospital constituted the
maijority of the infants and children followed at the clinic. At
discharge from the Maternity Clinic, each mother receives
a pamphlet with information on the Well Child Clinic. The
pamphlet stresses the importance of follow-up in baby and
child care, and parents are invited to make an appointment at
the clinic. Preterm infants born before 37 completed gestational
weeks were not included in this study.

Families attending the Well Child Clinic are relatively
homogeneous in socio-economic and cultural level. All families
are well above the poverty line as assessed by their ability to
bring their baby to a centre and pay for the service albeit modest.
The parents of all subjects in this study were literate, and the
majority of the mothers had at least 5 years of schooling. The
majority of the fathers were high school graduates.

The routine follow-up schedule of the clinic for the first year
of life starts at age 2 weeks, and includes visits at 1, 2, 3, 4, 5,
6,9, 12, 15, and 18 months and every 6 months thereafter until
5 years of age. At each visit, the parents are asked to supply
detailed information on the infant’s feeding regimen, on parent-
child interaction, on the baby’s development, and on any health
or other problems that may have come up since the last visit.
A complete physical examination including anthropometric
measurements is performed at each visit. Pediatric residents
and nurses provide breastfeeding counselling. All data on
the infants/children attending the Clinic are recorded in the
computer.

Length/height, weight, and head circumference
measurements are performed by two trained nurses. The
naked weights are obtained on an electronic digital scale
(Seca, 727), accurate to 5 g. A locally manufactured standard
measuring board, with increments in millimeters, is used to
measure supine length. After age 3 years, standing height is
measured using a Leicester Height Measure (Child Growth
Foundation, manufactured by Invicta Plastics Roadby, Leicester,
UK). Head circumference is measured with a narrow non-
stretch tape placed in the horizontal plane encompassing the
midpoint of the forehead between the eyebrows and hairline
and the occipital prominence.

The study sample consisted of 2,391 boys and 2,102 girls
aged between 15 days and 60 months of age. The data set
included a total of 19,523 measurements in boys and 16,807
in girls for length/height, 19,714 measurements in boys and
17,035 in girls for weight, and 16,374 measurements in boys
and 14,192 in girls for head circumference (up to age of 36
months). Body mass index (BMI) values were calculated from
weight and height measurements in 19,433 boys and 16,740
girls. Mean number of measurements per child was 8.2+3.6.

The sample for children of ages 6 to 18 years consisted
of 1,100 boys and 1,020 girls between 6 and 18 years of
age attending primary and secondary schools located in six
different districts of Istanbul city. All six schools were located
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in relatively well-off districts. The data were collected between
the years 1989 and 2002 by biannual visits to the schools by
a team consisting of one pediatrician, two trained technicians,
and two physicians training in pediatrics. Using the school
files, all children in one class at a time, whose birthdays
were = 3 months from the prospective date of examination,
were selected as subjects to be measured at the next visit.
Information on the study and on the importance of height
and weight measurements was given to children in groups.
Written parental consent was obtained with the help of the
school administration. Children who refused to cooperate were
excluded. Children of younger ages (6-10 years) constituted
the subjects in the first 3-4 years of the study and over time,
measurements were repeated on these same children, but
other children were also taken into the study to provide
adequate numbers for the older age groups. Thus, the total
sample consists of a mixture of children followed longitudinally
over different periods of time. Chronological age was computed
from the birth date reported by the child and verified by the
school files. If these two sources disagreed, the child was not
included in the study. Chronic or debilitating disease, assessed
by history and a brief physical examination, was also a reason
for exclusion.

Heights were measured in standing position with bare
feet, using a portable measuring device (the Leicester height
measure, Invicta Plastics, Ltd, UK). A portable scale sensitive
to 0.1 kg was used for weight measurements, which were
conducted with the children in their minimal underclothes.
Measurement of head circumference was done as described
above for younger children. All measurements were performed
by the same two trained technicians. Height and head
circumference measurements were repeated twice and the
mean value was calculated.

After all data were collected, the subjects were allocated to
SEC by the same criteria used in previous studies (11,12). This
arbitrary classification is based on the education level of both
parents and the occupation of the fathers. Since no significant
differences were noted in height and weight values between
SEC classes 1 and 2, children falling into both classes (SEC 1
and 2) were included in this present analysis. Dates of birth of
the children ranged between 1974 and 1989.

The data set for children of ages 6 to 18 included a total
6,007 height measurements for boys and 5,657 for girls, 6,008
weight measurements for boys and 5,647 for girls, and 5,972
head circumference measurements for boys and 5,628 for girls.
Mean number of measurement per child was 5.5+3.3. With
the exception of age groups 6, 17.5, and 18 years, each half age
group included measurements over 100 subjects.

The final data presented in the Tables were obtained by the
merging and smooth transition of the anthropometric results
of younger children with those of children older than six years.

The data were analyzed cross-sectionally. The LMS method
developed by Cole in 1988 was used as the statistical
technigue for reference construction (14,15). This method
of analysis is based on the assumption that data can be
normalized by means of a power transformation, to stretch one
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tail of the distribution and shrink the other, thereby removing
any skewness. The optimal power of a Box-Cox transformation,
which obtains approximate normality, is calculated for each of
a series of age groups and the trend is summarized by a curve
(L). Trends in the mean (M) and coefficient of variation (S) are
similarly computed. In our study, the curves were fitted as cubic
splines by non-linear regression, using penalized likelihood; the
extent of smoothing was controlled by equivalent degrees
of freedom (16). Fitting and smoothing were done with the
program LMS v. 5.1. The required centiles (C) were calculated
using the following equation: C=M (1+LSZCX) 1/L, where ZCX
is the normal equivalent deviate corresponding to the centile.
The z score of an individual measurement was computed
as Z=[(measurement/M)L-1)/(LS), where L, M, and S are the
parameters (the power transformation, median, and coefficient
of variation, respectively, from the Box-Cox transformation).

Results

In our sample representing the first 5 years of life, the
percentage of exclusively breastfed infants was 62% at age 4
months and 26.6% at 6 months. An important fraction (62.5%)
of the infants were still being breastfed, with supplementation,
at 1 year of age. The percentage of children with a birthweight
under 2500 g was 6.8%.

Percentile values for weight, length/height, BMI, and head
circumference for Turkish boys and girls from birth to 18 years
are presented in Tables 1, 2, 3, 4. LMS values and values for
Z scores (standard deviation scores) are presented in Tables 5,
6, 7, 8.

Discussion

The design of the studies summarized in this paper largely
conforms to the criteria suggested by Waterlow and adopted by
WHOQO, requiring that the reference population be well-nourished,
the sampling procedure clearly defined and reproducible, the
sample of adequate size, the measurements relevant and
of good quality, and the data adequately treated. WHO also
recommends that measurements be taken at one month
intervals in early infancy (17,18,19,20). In view of the fact that
in Turkey, a country where large differences in economic means
and lifestyle still exist among SEC, a nationally representative
sample would be likely to include many children whose health
has been compromised by unfavorable economic, educational,
and environmental conditions and not reflect the growth
potential of the population, the study population is a selective
one and consists of children of well to do families. Thus, our
approach to the construction of references is similar to that
of WHQ, “prescriptive” rather than “descriptive”, since these
references will serve as a tool for the diagnosis of inappropriate
growth (21).

For the interpretation of our findings, we compared the
results both with WHO reference values and with reference
values for Turkish children reported approximately 30 years ago.
Due to lack of data on head circumference in older age groups
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Table 1. Percentile values for weight in Turkish children (kg)

Boys Age Girls

3% 10% 25% 50% 75% | 90% 97% 3% 10% | 25% 50% | 75% |90% |97%
2.58 2.85 3.13 3.43 3.73 4.00 4.21 Birth 2.52 276 | 3.01 329 |358 (384 |4.10
4.75 5.26 5.79 6.38 6.99 1.54 8.10 3 months 4.48 490 |533 582 1632 |678 |7.24
6.21 6.79 141 8.12 8.85 9.54 10.25 6 months 5.94 6.38 | 6.85 743 806 |868 |934
1.2 1.87 8.51 9.26 10.06 | 10.81 11.58 9 months 6.85 734 | 789 855 929 |10.02 | 10.82
7.96 8.61 9.32 10.16 11.05 | 11.92 12.82 12months 1.52 8.06 | 8.66 939 1020 | 11.00 | 11.87
8.61 9.28 10.01 10.89 1183 | 1275 13.72 15 months 8.09 867 | 931 10.10 | 10.96 | 11.81 | 12.73
9.13 9.82 10.58 11.49 1248 | 1346 14.49 18 months 8.57 919 | 987 1071 | 11.63 | 1255 | 13.54
10.12 10.85 11.66 12.66 13.76 | 14.86 16.05 2 years 9.49 10.20 | 10.99 11.94 | 12.99 | 14.03 | 15.15
11.06 11.84 127 13.80 15.04 | 16.29 17.69 2.5 years 1035 | 11.17 | 12.06 1312 | 14.25 | 15.33 | 16.47
11.81 12.65 13.61 14.83 1624 | 17.7 19.39 3 years 11.19 [ 12.09 | 13.05 14.18 | 15.37 | 16.51 | 17.68
12.6 135 14.6 15.9 17.04 | 189 20.6 3.5 years 1.9 128 | 139 15.1 165 |17.8 | 193
13.3 14.3 15.4 16.8 18.5 20.1 220 4 years 12.7 13.7 14.8 16.1 17.7 192 | 208
14.0 15.0 16.2 17.1 19.5 213 233 4.5 years 135 145 | 15.8 173 | 190 |20.7 |225
14.7 15.8 17.0 18.6 20.5 224 246 5 years 14.2 154 | 16.7 184 | 203 |222 | 243
15.4 16.5 17.9 19.6 216 23.6 26.0 5.5 years 14.9 162 | 17.7 195 | 216 |237 |26.1
16.2 174 18.9 20.7 228 25.1 21.1 6 years 15.7 170 | 18.6 206 229 |253 |279
18.1 195 21.1 23.2 258 285 31.6 7 years 17.2 18.7 | 20.6 229 | 257 | 286 |319
19.9 215 234 25.9 289 32.2 36.1 8 years 18.9 208 | 229 257 | 289 (324 |365
21.7 23.6 25.8 28.8 324 36.4 .3 9 years 20.9 231 | 256 289 328 (370 |418
23.6 259 28.6 32.2 36.7 416 47.8 10 years 23.0 256 | 287 326 373 |423 480
26.6 296 33.1 37.8 43.6 50.0 57.8 11 years 26.4 296 | 334 382 | 437 [495 |559
29.9 33.8 38.4 443 51.3 58.7 67.1 12 years 32.0 358 399 45.1 509 |56.8 |63.1
334 38.0 432 49.8 57.3 64.9 73.3 13 years 37.4 1.1 | 451 500 |55.5 |608 |66.6
39.1 44.0 49.4 56.2 63.9 716 80.1 14 years 41.6 450 | 488 533 | 583 632 |685
453 50.1 55.4 62.1 69.7 714 85.9 15 years 44.0 4713 | 509 553 | 60.1 |648 |6938
49.9 54.5 59.7 66.2 73.6 81.2 89.6 16 years 453 485 | 520 563 | 61.0 |657 |70.7
53.2 57.8 62.8 69.2 76.5 84.0 92.4 17 years 46.2 494 | 529 57.2 | 618 |664 |714
56.1 60.5 65.5 7.8 79.0 86.4 9.7 18 years 413 505 | 539 58.1 622 | 673 |722
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Table 2. Percentile values for length/height in Turkish children (cm)

Boys Age Girls

3% 10% | 25% | 50% 75% 90% |97% 3% 10% | 25% 50% 75% 90% | 97%
45.9 47.2 48.5 50.0 51.5 52.9 54.2 Birth 453 46.6 47.9 49.4 50.8 52.1 53.4
56.2 57.8 59.5 61.3 63.2 64.8 66.4 3 months 55.3 56.8 58.2 59.9 61.5 63.0 64.5
62.8 64.5 66.2 68.0 69.9 71.6 732 6 months 61.6 63.1 64.7 66.4 68.2 69.7 n3
67.4 69.1 70.9 72.8 14.1 76.4 78.1 9 months 66.0 67.7 69.3 1.2 73.0 74.6 76.3
708 727 14.1 76.9 79.1 81.1 83.0 12 months | 69.7 n.4 73.2 75.1 711 78.8 80.5
73.8 75.8 77.9 80.2 825 84.5 86.6 15 months | 72.8 74.6 76.5 18.5 80.6 82.4 84.2
76.4 18.5 80.7 83.1 85.5 81.7 89.8 18 months | 75.5 174 79.3 81.5 83.7 85.6 87.6
81.0 83.3 85.6 88.2 90.8 93.2 95.5 2 years 80.1 82.3 84.4 86.8 89.2 91.4 93.5
853 81.6 90.0 92.6 95.3 97.6 100.0 | 2.5years 84.0 86.3 88.6 91.2 93.8 96.1 98.4
89.3 91.7 94.1 96.8 99.4 101.8 | 1042 | 3years 87.8 90.2 92.7 95.4 98.1 100.6 | 103.0
92.8 95.2 97.1 100.5 103.2 105.7 108.2 | 3.5years 91.1 93.6 96.2 99.0 101.9 104.5 107.0
96.0 98.6 101.1 104.0 106.9 109.5 1120 | 4years 94.3 96.9 99.6 102.5 105.5 108.1 110.7
99.0 101.7 104.3 107.3 1103 113.0 1156 | 45years 97.4 100.1 102.8 105.9 108.9 111.6 114.3
101.8 104.5 107.3 110.4 1135 116.2 119.0 5 years 100.4 103.2 105.9 109.1 1122 114.9 1M7.7
104.5 107.3 110.1 1133 116.4 1193 1221 5.5 years 103.6 106.3 109.0 1121 115.3 118.3 121.2
107.1 110.0 112.9 116.1 119.3 122.2 125.1 6 years 106.2 109.0 111.9 115.1 118.4 121.3 124.1
1121 115.1 118.2 1215 124.9 128.0 131.0 | 7 years 111.6 114.6 17.7 1211 1244 127.5 130.5
116.9 120.0 123.3 126.9 130.5 133.7 136.9 | 8years 116.7 119.9 123.1 126.7 130.3 133.5 136.7
121.6 124.9 128.3 1321 135.9 139.3 1427 | 9years 121.3 124.7 128.2 132.1 136.0 139.5 142.9
126.4 130.0 133.6 137.6 141.6 145.2 148.7 10 years 125.8 129.6 133.5 137.9 142.2 146.1 150.0
131.7 135.5 139.4 143.8 148.1 152.0 155.9 11 years 132.5 136.6 140.8 1454 150.1 154.2 158.3
137.0 141.3 145.7 150.6 155.4 159.8 164.1 12 years 1411 144.9 148.8 153.1 157.4 161.2 165.1
142.8 147.6 152.4 157.7 163.1 167.9 172.6 13 years 146.6 150.2 153.8 157.8 161.8 165.5 169.0
150.3 155.0 159.7 164.9 170.1 174.8 179.5 14 years 149.3 152.8 156.4 160.4 164.3 167.9 17.4
156.9 161.2 165.5 170.3 175.1 179.4 183.7 15 years 150.7 154.2 157.8 161.7 165.7 169.3 172.8
160.9 164.9 1689 | 1734 171.9 181.9 | 1859 | 16 years 151.3 | 154.8 158.4 162.4 166.3 169.9 1734
163.0 166.8 170.7 175.0 179.3 183.2 187.1 17 years 151.7 155.2 158.8 162.7 166.7 1703 1738
164.5 168.2 172.0 176.2 180.4 184.2 187.9 18 years 152.0 155.6 159.1 163.1 167.1 170.7 174.2

284




Neyzi O et al.

Reference Values for Weight, Height, Head Circumference, Body Mass Index

Table 3. Percentile values for body mass index in Turkish children (kg/m2)

Boys Age Girls

5% 15% 25% 50% | 75% 85% 95% 5% 15% | 25% 50% | 75% |85% |95%
14 122 127 137 14.6 15.2 16.1 Birth 114 | 122 12.6 135 14.4 14.9 15.8
14.4 15.3 15.8 16.9 18.0 18.6 19.7 3 months 139 | 148 15.3 16.3 173 17.9 18.9
15.0 15.9 16.5 175 18.6 19.2 203 6 months 147 | 154 15.9 16.9 18.0 18.6 19.7
15.1 16.0 16.5 175 18.6 193 20.4 9 months 148 | 155 16.0 17.0 18.0 18.6 19.8
14.9 15.7 16.2 17.2 18.3 18.9 20.0 12 months 14.6 15.3 15.7 16.6 17.7 18.2 19.4
14.7 15.5 16.0 17.0 18.0 18.6 19.7 15 months 145 | 151 15.6 16.4 17.4 18.0 19.1

14.5 15.3 15.7 16.7 17.7 183 193 18 months 142 | 149 15.3 16.2 171 17.7 18.8
143 15.0 15.4 16.3 173 17.9 19.0 2 years 140 | 146 15.1 15.9 16.9 174 18.5
14.2 14.8 15.3 16.2 17.2 17.7 18.8 2.5 years 13.9 14.6 15.0 15.8 16.7 17.3 18.3
13.9 14.6 15.0 15.9 17.0 17.6 18.7 3years 138 | 144 148 15.5 16.4 17.0 17.9
13.8 14.5 14.9 15.8 16.8 174 185 3.5 years 137 | 143 147 15.5 16.4 17.0 18.0
13.7 14.4 14.8 15.7 16.7 17.3 18.4 4 years 13.6 14.2 14.6 15.4 16.4 17.0 18.1

13.6 14.2 14.7 15.6 16.6 17.2 18.4 4.5 years 135 | 142 14.6 154 16.5 171 182
135 14.2 14.6 15.5 16.5 171 183 5 years 134 | 141 14.5 15.4 16.5 17.2 185
134 14.1 14.5 15.4 16.5 171 18.4 5.5 years 134 | 140 14.5 15.5 16.6 17.3 18.8
13.4 14.1 14.5 15.4 16.5 17.2 18.5 6 years 13.3 14.0 14.5 15.5 16.7 17.5 19.1

136 143 14.7 15.7 16.9 17.6 19.1 7 years 133 | 140 145 15.6 16.9 178 19.7
138 14.5 15.0 16.1 174 18.2 19.9 8 years 134 | 142 147 15.9 174 184 204
14.0 14.8 15.3 16.5 18.0 19.0 21.0 9 years 136 | 145 15.1 16.4 18.1 19.2 215
14.1 15.1 15.7 17.1 18.9 20.1 225 10 years 13.9 14.9 15.6 171 19.0 20.2 22.6
14.6 15.8 16.5 182 | 204 21.7 245 11 years 145 | 156 16.4 18.0 20.0 21.3 238
15.2 16.5 174 193 | 217 23.1 26.0 12 years 153 | 165 173 19.0 211 223 248
15.6 17.0 18.0 199 | 223 23.7 26.5 13 years 163 | 175 183 19.9 219 23.1 25.4
16.4 17.7 18.6 205 | 228 24.2 21.0 14 years 171 | 183 19.0 20.6 22,5 23.6 25.8
17.2 185 19.4 212 | 234 248 216 15 years 177 | 188 19.5 21.0 22.8 239 26.0
18.0 193 20.1 219 | 241 254 28.2 16 years 181 | 1941 19.8 21.2 23.0 240 26.1

18.7 19.9 20.7 225 | 247 26.1 28.8 17 years 185 | 195 20.1 215 23.1 24.2 26.2
19.2 20.5 213 23.1 25.2 26.6 294 18 years 190 | 199 20.5 21.8 23.3 243 26.1
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Table 4. Percentile values for head circumference in Turkish children (cm)

Boys Age Girls

3% 10% 25% 50% 75% | 90% | 97% 3% 10% | 25% | 50% 75% 90% | 97%
323 33.2 34.0 34.9 35.9 36.7 315 Birth 31.9 32.7 33.6 34.5 355 36.3 37.1
353 36.1 37.0 37.9 38.9 39.7 40.5 1 month 34.8 35.5 36.3 37.1 38.0 38.7 39.5
371 37.9 38.8 39.7 40.6 415 42.3 2 months 36.5 37.2 38.0 38.8 39.6 403 41.0
38.5 39.3 40.2 411 42.0 42.8 43.1 3 months 31.7 38.4 39.1 40.0 40.8 41.6 42.3
413 422 43.1 44.0 45.0 45.9 46.7 6 months 40.4 41.2 42.0 42.9 43.8 44.6 453
43.1 44.0 449 45.8 46.8 47.1 48.6 9 months 421 42.9 43.7 44.6 455 46.3 471
443 45.2 46.1 47.1 48.0 48.9 49.8 12 months | 43.4 441 449 45.8 46.7 475 483
45.0 45.9 46.8 47.8 48.8 49.7 50.6 15 months | 44.2 45.0 45.8 46.6 41.5 48.3 49.0
45.6 46.5 47.4 48.4 49.4 50.3 51.2 18 months | 44.8 455 46.3 47.2 48.1 48.9 49.7
46.1 47.0 47.9 48.9 49.9 50.8 51.7 21 months | 45.1 45.9 46.7 47.6 48.6 49.4 50.2
46.4 473 48.3 493 50.3 51.2 52.1 24 months | 45.4 46.2 471 48.0 49.0 49.8 50.7
46.7 47.6 48.6 49.6 50.6 51.6 52.5 27 months | 45.5 46.4 47.3 48.2 49.2 50.1 51.0
46.9 47.8 48.8 49.8 50.8 51.8 52.7 30 months | 45.6 46.5 474 48.4 49.4 50.3 51.2
47.0 48.0 48.9 49.9 51.0 51.9 52.9 33 months | 45.7 46.6 41.5 48.5 49.5 50.4 51.3
471 48.0 49.0 50.0 51.1 52.0 52.9 3 years 45.8 46.7 47.6 48.7 49.7 50.6 51.5
48.3 49.2 50.1 51.1 52.2 53.1 54.0 4 years 473 48.2 49.1 50.1 51.1 52.0 52.8
48.8 49.7 50.6 51.6 52.6 53.5 54.4 5 years 48.0 48.8 49.7 50.7 51.7 52.6 53.4
49.0 49.9 50.8 51.8 52.8 53.6 54.5 6 years 48.3 49.2 50.1 51.1 52.0 52.9 53.8
49.3 50.2 51.1 52.0 53.0 53.9 54.7 7 years 48.6 49.5 50.4 51.4 52.3 53.2 54.1
49.8 50.7 51.5 52.5 53.5 54.3 55.2 8 years 49.0 49.9 50.8 51.8 52.8 53.7 54.5
50.4 51.2 52.1 53.0 54.0 54.8 55.7 9 years 49.6 50.4 51.3 52.3 53.3 54.2 55.1
50.8 51.7 52.5 53.5 54.5 55.3 56.2 10 years 50.0 50.9 51.8 52.9 53.9 54.8 55.7
513 52.2 53.1 54.0 55.0 55.9 56.8 11 years 50.6 51.5 52.4 53.4 54.5 55.4 56.3
51.9 52.8 53.7 54.7 55.7 56.6 57.5 12 years 51.4 52.3 53.2 54.1 55.1 56.0 56.9
52.3 53.2 54.2 55.2 56.2 57.1 58.0 13 years 52.1 52.9 53.8 54.7 55.6 56.5 57.3
53.0 53.9 54.8 55.9 56.9 51.8 58.7 14 years 52.6 53.4 54.2 55.2 56.1 56.9 51.7
53.8 54.7 55.6 56.7 51.7 58.6 59.5 15 years 53.1 53.9 54.7 55.5 56.4 57.2 58.0
54.4 55.3 56.2 57.2 58.2 59.1 60.0 16 years 53.4 54.1 54.9 55.8 56.6 574 58.2
54.7 55.6 56.5 57.5 58.5 59.4 60.3 17 years 53.6 54.3 55.1 55.9 56.8 57.6 58.3
54.9 55.8 56.7 57.1 58.7 59.6 60.5 18 years 53.8 54.5 55.3 56.1 57.0 57.1 58.5
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Table 5. Z-score values for weight in Turkish children (kg)

Boys Age Girls

L M S -3 2 |- 1 2 3 -3 2 |1 1 2 3 L M )
1.09 34 0.131 2.1 25 |30 39 43 48 Birth 21 25 |29 |37 42 4.6 0.83 33 0.128
1.00 44 0.154 24 30 |37 5.1 5.7 6.4 1 month 24 30 |36 |47 5.2 5.7 1.22 41 0.134
0.90 5.5 0.145 32 39 |47 6.3 11 19 2 months 3.0 37 |44 |57 6.4 10 1.17 5.1 0.132
0.80 6.4 0.140 38 47 |55 13 8.2 9.2 3 months 3.7 44 | 51 6.6 13 8.1 0.76 58 0.126
0.54 8.1 0.132 5.2 6.1 11 9.2 104 | 116 | 6 months 5.2 59 |55 |84 9.5 10.7 0.08 14 0.120
0.35 93 0124 6.2 12 |82 105 117 131 9 months 6.0 68 |76 |97 110 | 125 | 025 8.6 0.121
0.19 102 | 0127 6.8 78 |89 115 130 14.7 12months | 6.6 74 |83 | 106 121 | 137 0.25 94 0.121
0.06 109 | 0124 |75 |85 |96 123 139 | 157 |15months |71 |80 |90 |[114 |129 | 147 |02 101 | 0120
-0.05 115 | 0123 8.0 9.0 102 130 147 16.7 18 months | 7.5 84 |95 | 121 137 | 157 0.22 107 | 0.122
-0.16 121 | 0122 85 95 107 137 15.5 176 | 21 months | 7.9 89 | 100 | 128 146 | 16.7 0.23 113 | 0123
-0.26 127 | 0122 8.9 100 | 11.2 143 16.3 186 | 24 months | 83 94 |106 | 135 154 | 175 |0.15 119 | 0124
-0.37 133 | 0124 94 105 | 11.7 151 172 198 | 27 months | 86 98 | 111 | 142 160 | 182 | 0.00 125 | 0.124
047 138 | 0124 9.8 109 | 122 15.7 180 | 208 | 30months |89 102 | 116 | 148 167 | 188 | 0.17 131 0123
-056 | 143 |0126 | 101 | 113 | 126 | 163 |188 |219 |33months |93 [106 | 121 | 155 | 174 [195 |027 |137 | 0123
-0.66 148 | 0131 105 | 117 | 131 17.0 198 | 234 | 3years 96 1.0 | 125 | 160 179 | 200 | 030 142 | 0.122
047 159 | 0.131 111 | 124 | 140 182 | 210 | 245 | 35years 104 | 117 | 133 | 172 196 | 225 |-0.16 | 151 |0.13
-0.51 168 | 0.133 117 | 131 | 148 193 | 224 | 263 | 4years 110 | 125 | 142 | 185 212 | 244 | -020 |161 |0.13
-0.55 17.7 | 0135 124 | 138 | 156 204 | 238 | 280 |45vyears 117 1133 | 151 | 198 229 | 266 |-024 |173 |014
-059 | 186 |0.137 | 131 | 145 | 163 |215 |251 | 298 |5years 123 | 140 | 160 | 213 | 247 | 289 |-028 | 184 |0.14
-0.63 196 | 0.139 138 | 152 | 171 226 |26 |31.7 |55vyears 129 | 147 | 169 | 227 266 | 314 |-033 [195 |0.15
-0.67 207 | 0.141 145 | 160 | 181 240 | 283 | 340 | 6years 135 | 154 | 17.7 | 241 285 | 341 -036 | 206 | 0.15
-0.74 232 | 0147 152 | 178 | 202 211 324 | 396 | 7years 147 169 | 196 | 272 326 | 398 |-042 |229 |0.16
078 | 239 |0.155 | 160 | 196 | 224 |306 |370 |463 |8years 161 | 186 | 217 | 307 |374 | 464 |-044 | 257 |0.17
078 | 288 |0.167 | 178 |214 | 246 |344 |424 |543 |9years 176 | 205 | 242 | 349 |429 |537 |-040 | 289 |0.18
-0.69 322 | 0183 196 | 232 | 271 392 | 492 | 644 10 years 189 | 225 | 27.0 | 399 493 | 616 |-026 |326 |020
-0.46 37.8 | 0.204 214 | 260 | 311 469 |55 | 778 11 years 212 | 257 | 313 | 467 513 | 705 | -007 |382 | 020
0.13 443 | 0215 232 | 292 | 3h9 55.1 69.0 | 869 12 years 260 | 313 | 377 | 540 645 | 769 | 0.06 451 1018
0.08 498 (0209 | 260 |326 |403 |613 |751 |918 | 13years 314 |367 |429 | 583 |678 |789 | 004 |500 | 015
0.06 562 | 0191 |314 |382 (464 679 |819 |96 | l4years 360 |40 (467 | 609 |696 |796 |-006 |533 |0.13
-0.09 621 | 0.170 317 | 444 | 525 137 | 811 104.7 | 15vears 386 | 434 | 489 | 625 709 | 8.5 |-013 |[553 |012
-0.23 66.2 | 0.155 425 | 490 | 5638 776 | 914 | 1084 | 16years 399 | 447 | 501 | 635 n7 |82 |-017 |53 |012
-0.34 69.2 | 0.146 46.0 | 524 | 60.0 804 | 942 1112 | 17 years 409 | 456 | 51.0 | 643 724 1819 |-020 |57.2 | 012
043 7.8 | 0139 490 | 553 | 628 829 | 96.5 1136 | 18years 421 | 46.7 | 520 | 65.1 732 | 825 |-024 |581 |01
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Table 6. Z-score values for height in Turkish children (cm)

Boys Age Girls

LM ) -3 -2 -1 1 2 3 -3 -2 -1 1 2 3 M )

1 | 500 0.044 | 434 45.6 478 523 | 545 |56.7 | Birth 429 | 451 | 472 | 515 536 | 55.8 494 | 0.043
1 | 540 0.050 | 46.0 48.7 51.3 56.7 | 594 | 62.1 1 month 46.3 |48.6 | 509 |554 57.7 | 60.0 53.1 0.043
1 | 579 0.043 | 495 52.3 55.1 60.7 | 635 |66.3 |2months 496 | 520 |544 |592 61.5 | 63.9 56.8 | 0.042
1 |613 0.044 | 53.1 55.9 58.6 640 |66.8 |695 |3months |526 |550 |575 |623 64.7 | 67.2 59.9 | 0.041
1 |680 0.041 | 59.7 62.5 65.3 708 | 736 |763 |6months |587 |613 |639 |69.0 716 | 741 66.4 | 0.039
1 |728 0.039 | 643 67.1 69.9 756 | 785 | 813 |9months |630 |657 |684 |739 766 | 793 71.2 | 0.038
1 |769 0.042 | 67.2 704 137 80.1 | 834 |866 |12months |66.5 |694 |722 |780 809 | 838 75.1 | 0.038
1 1802 0.042 | 70.0 13.4 76.8 836 |87.0 | 904 |15months 694 |724 |755 |81.6 846 | 87.6 785 | 0.039
1 |831 0.043 | 72.4 76.0 79.5 86.7 |903 | 938 |18months |71.8 | 751 | 783 |847 88.0 |91.2 81.5 | 0.040
1 | 857 0.044 | 744 78.2 81.9 895 932 |97.0 |21 months | 74.1 775 |89 | 877 91.1 | 945 84.3 | 0.040
1 |882 0.044 | 76.6 80.5 84.4 92.1 959 | 998 | 24 months | 76.1 79.7 | 833 | 904 939 | 975 86.8 | 0.041
1 1905 0.043 | 78.8 82.7 86.6 944 983 | 1022 | 27months |78.0 |81.7 |854 |928 96.5 | 100.2 89.1 | 0.041
1 1926 0.042 | 80.9 84.8 88.7 96.5 | 100.4 | 1043 | 30 months | 79.8 | 836 |874 | 950 98.8 | 102.7 91.2 | 0.042
1 |98 0.041 | 83.0 86.9 90.8 98.7 | 1026 | 106.5 | 33 months | 81.6 | 855 | 894 |97.3 101.2 | 105.2 934 | 0.042
1 |968 0.041 | 848 88.8 928 100.7 | 104.7 | 108.7 | 3years 833 | 873 |914 | 995 103.5 | 107.5 954 | 0.042
1 100.5 | 0.041 | 88.2 92.3 96.4 104.6 | 108.7 | 1128 | 3.5 years 86.3 |90.6 | 948 | 1033 | 1075 | 1117 99.0 |0.043
1 1040 | 0.041 | 91.3 95.5 99.8 108.3 | 1125 | 116.8 | 4 years 894 938 |982 |1069 | 111.2 | 1156 102.5 | 0.043
1 107.3 | 0.041 | 94.1 98.5 1029 | 111.7 | 116.2 | 120.6 | 4.5 years 924 969 |101.4 | 1104 | 1148 | 1193 105.9 | 0.042
1 1104 | 0.041 | 96.7 101.3 | 105.8 | 1149 | 1195 | 1241 | 5years 953 999 | 1045 | 1137 | 1183 | 1229 109.1 | 0.042
1 1133 | 0.041 | 99.3 103.9 | 108.6 | 117.9 | 1226 | 127.3 | 5.5 years 98.8 | 103.1 | 107.5 | 116.9 | 121.8 | 127.0 112.1 | 0.042
1 116.1 | 0.041 | 101.7 | 106.5 | 111.3 | 120.9 | 125.6 | 130.4 | 6 years 100.8 | 105.6 | 110.4 | 119.9 | 124.7 | 1294 115.1 | 0.041
1 1215 | 0041 | 1065 | 1115 | 1165 | 126.6 | 131.6 | 136.6 | 7 years 106.0 | 111.0 | 116.0 | 126.1 | 131.1 | 136.1 121.1 | 0.041
1 1269 | 0.042 | 1109 | 116.2 | 1215 | 1322 | 137.5 | 142.8 | 8years 110.7 | 116.0 | 121.4 | 1320 | 137.3 | 1426 126.7 | 0.042
1 132.1 | 0.042 | 1153 | 1209 | 1265 | 137.7 | 143.3 | 148.9 | 9years 114.8 | 1206 | 126.3 | 137.8 | 143.6 | 149.3 132.1 | 0.044
1 1376 | 0.043 | 1198 | 125.7 | 131.7 | 1435 | 149.4 | 155.4 | 10 years 118.6 | 125.0 | 131.4 | 1443 | 150.8 | 157.2 137.9 | 0.047
1 1438 | 0.045 | 1244 | 1309 | 1373 | 150.2 | 156.7 | 163.1 | 11 years 124.8 | 131.7 | 1386 | 1523 | 159.2 | 166.0 145.4 | 0.047
1 1506 | 0.048 | 1289 | 136.1 | 1434 | 157.8 | 165.0 | 172.2 | 12 years 133.9 | 140.3 | 146.7 | 159.4 | 165.8 | 172.2 153.1 | 0.042
1 157.7 | 0050 | 1340 | 141.9 | 1498 | 1656 | 173.6 | 181.5 | 13 years 140.0 | 1459 | 1519 | 1638 | 169.7 | 175.7 157.8 | 0.038
1 164.9 | 0.047 | 1416 | 1494 | 157.1 | 1727 | 180.4 | 188.2 | 14 years 142.8 | 148.6 | 1545 | 166.2 | 172.1 | 178.0 160.4 | 0.037
1 1703 | 0.042 | 149.0 | 156.1 | 163.2 | 177.4 | 1845 | 191.6 | 15years 144.1 | 150.0 | 155.8 | 167.6 | 173.5 | 179.4 161.7 | 0.036
1 1734 | 0.038 | 153.4 | 160.1 | 166.7 | 180.1 | 186.7 | 193.4 | 16 years 144.7 | 150.6 | 156.5 | 168.3 | 174.1 | 180.0 162.4 | 0.036
1 1750 | 0.037 | 155.8 | 162.2 | 168.6 | 181.4 | 187.9 | 194.3 | 17 years 145.1 | 151.0 | 156.9 | 168.6 | 174.5 | 180.4 162.7 | 0.036
1 176.2 | 0.035 | 157.5 | 163.7 | 170.0 | 182.4 | 188.7 | 194.9 | 18 years 1454 | 151.3 | 157.2 | 169.0 | 174.9 | 180.8 163.1 | 0.036

288




Neyzi O et al.
Reference Values for Weight, Height, Head Circumference, Body Mass Index

G600 8lc| 491- (A3 ¥'Le (A4 00¢ G'8l €Ll sieah g| 1’6 7'1E G'9¢ G'0¢ 981 0°LL 910 1'ge | 9¢°1-
010 Gl¢c| 091- L'Ce G'LC (74 66l 6Ll 99l sieah /| 7'8E 8'0¢ 6'GC 00¢ 08l 69l 6¢10 G¢C| 6C1L-
6010 cle | vel- 8'¢¢ G'LC 6'€C 6l 6Ll 9l sieah 9| G'LE 1'0¢ (T4 €6l Ll 8Gl €eLo 6'lc| 8lL-
7110 0le| 9l'l- 9¢e 'L 8'¢C 68l Ll LGl sieah G| L9¢ G'6¢ LYe 98l 991 67l 1710 ¢le| 00l-
€0 90¢ | L60- G €L G'€C £8l 69l 06l sieah y| L'GE 6'8¢ (74 8Ll LGl 6€l 0§10 G0C | LLO-
¥EL0 66l | ¥8°0- G'ze 0'Le 0°€C 9Ll LGl L'yl sieah gy A1 '8¢ 9°€C L'LL 67l L€l 641°0 66l | ¥90-
l0 06l | €80- [AS G'9¢ (44 991 Lyl el sieah 7| G'Gg 08¢ 0°€e 991 Gyl 8¢l 9l'0 €6l | 8L0-
8y10 08l | S6°0- (443 G'Ge 1'1¢ LGl 6€l el siedh || 0Ge 9'9¢ 9'le 8'Gl 0vl 9¢l €410 ¢8lL | tll-
l0 1| 8lil- ¥'le A4 1'0¢ 06l 7€l 1l sieah | A% e 66l 1'Gl 9¢l Gcl 9€L0 'Ll €9°1-
¥EL0 79l | Li'l- ¢0g 1'€C 16l 9vl 1€l 0¢l sieah g €6¢ 9¢¢C 68l 8Pl 9¢l Gl 6LL°0 69l | 081-
tYAN] 6Gl | €L1- L'8¢ 6'l¢ €8l crl o€l 0¢l sieah g 7'9¢ Cle '8l 97l el Gl L01°0 19l | 681l-
7110 96l | L81- 0'LC 0'le LLL oyl 6¢l 0¢cl sieah [ (474 1'0¢ 6Ll erl €l ¥l 6600 LGl | €81l-
9010 GGl | €8l- 8¢ (A4 A 0wl 6¢Cl 0¢l sieak g L'eC 76l L'LL L'yl '€l ¢l | G600 Gl | 99°1-
0010 GGl | G- L'EC 861 gLl Lyl o€l 1cl sieah GG £ 6l 1'LL L'yl '€l ¢cl | 1600 ¥Gl | 69°L-
G600 6l | GQ9'l- 9¢C 76l 1'LL L'yl 1€l ¢cl sleah g 0¢C 6l (WA crl L€l gel ¢60°0 GGl | #l-
0600 el | €9l- 8'le 061 0°LL crl el €7l sieah gy 8'le 1’61 1'LL vl el ¥'Zl | 0600 96l | GE'L-
9800 76l 1vl- el 88l 691 crl el vl sleah ¢ L'l 6l Ll vl eel vl 680°0 LS| 9CL-
€800 GGl | 6C1L- 6'0¢ L8l 691 erl el Gcl sieah g'g L'le €6l 'Ll Gyl el G¢l 6800 | 80°GL | 9l'L-
6L00 | G9GL | 6CL-| ¥90¢ 9G°81 691 vl el ¥9°¢l sieahg | 96°1C L¥'61 16°L1 797l GGl | ¢9¢l 6800 | v6'GlL | GL'L-
1800 | ¢LGL| 9l'l-| G6°0¢ €88l clLL eyl ¥8€EL 89°¢Cl syuow gg | €L'1e LE6L 0S°LL Lyl ¥9€L | €LTL [800 | 86'GL | El'L-
€800 | 08GL| 90L-| 80l¢ G6'8L eCLl 651l 9G°El L9¢CL Slpuow g | 8l 7561 89°L1 881l 08°€lL | 98¢l 9800 | 9L9L | 90l-
€800 | 06'GL| 00°l-| 0Cle 8081 GE'LL 897l €9°€1 cLel syluow /¢ | G8'L¢ 1961 | 8LLL Gyl | ¥8€EL | 88¢CL 9800 | G¢9l | €6°0-
7800 | ¢6'Gl | 660-| LC'lC cl6l 8e'LL 6971 €9°¢l cLel syluow yg | LL1EC 7961 | G8°LL €0GL | 06€L | ¢67Cl 9800 | €€9l | 8L0-
7800 69l | €0'l-| GG'lC GE'6L LS°[1 8yl LLEL G8°¢l Sypuow 1z | 80°¢C 10°0¢ €08l 6€°GL gyl | LCEL G800 | LL9l | L90-
7800 | 819l | GO'L-| 991¢ G'6l 99°LL 6yl L8€L 6°C1L Sypuow gL | G0¢C 6661 1281 6l Lyl | 60°€EL 9800 | L[99l | LG0-
800 | Gv9l | 90°L-| €0°¢¢C 8.6l G6°LL 8l'Gl 19¢¢h 9l°EL Sypuow G| | GG°¢C TAAIA 8G'81 94°G1 L€Vl | LTEL 6800 | L69L | 8¥0-
G80'0 | €991 Lo'L- | L€¢C 90°0¢ 618l el 1yl el Sypuow gl | €8¢C LL'0¢C G8'8l GL'GL Gyl | 6C€EL 0600 | 0C'LL | ¥E0-
[80°0 | 9679l | ¢80-| 8LCC 81°0¢ LG8l 649Gl 0yl 8gel syuow g | 0L°€C ¥'lc| 616l 009l | ¥9¥l | OFEL 1600 | 1GLL| €L0-
6800 1691 l7'0- | €¥'ce ¥€0¢ 16°81 0G°GlL vyl ElElL sjuow 9 | v6'¢Ce 66°0C 81’6l 86°GL 94yl | GCEL 1600 | ¢9°LL elro
¢600 | 9291 70| vElC 1661l Ll 187l 8y'cl Geel syuow g | £1°Ce 1€0C | 968l GE'GL | 68€L | ¢4l G600 | 0691 Ge'0
600 | L9GL €€'0 | €40¢ 1881 6L°LL eyl 68°¢Cl 9Ll Sjpuow g | 0F'le 6561 8L 0Lyl GC'EL | 68°1LL L600 | tC9l o
9600 | 99¥L ¢S50 | 8l6l 19°L1 019l 8C°¢El L6°LL ¢LoL uow | | /6761 928l 991 09°€l 0¢cl | 6801 0010 | LOGL 87’0
8600 | ¢S€l 0L0| 89LL 9cal L8Yl [4A4 G601 €L'6 yulg | 6181 1991 | o0LaGl 8C°Cl | L601L vL6 | €010 | 99¢€l €50
S ] 1 t ¢ 8 I ¢ g- ¢ ¢ I I ¢ g S N 1
s aby sfog

(zW/B>}) uaipjiya ysbun) ul xapui ssew Apog Joj sanjea 8109s-7 °L 8|qe)

289



Neyzi O et al.

Reference Values for Weight, Height, Head Circumference, Body Mass Index

Table 8. Z-score values for head circumference in Turkish children (cm)

Boys Age Girls

L M S -3 -2 -1 +1 +2 +3 -3 -2 -1 +1 +2 +3 M S

1 349 |0040 (308 (322 |336 |363 |[37.7 |39.1 |Birth 303 (317 |331 |39 (373 (387 345 | 0.040
1 |379 [0037 337 |351 [365 (393 |40.7 |421 |1month 334 347 |39 384 (396 409 371 |0.033
1 397 [0035 (356 (369 [383 |41.1 |425 |438 |2months 352 364 |376 (400 (412 424 388 | 0.031
1 1411 0033 |370 |383 |397 |425 (438 452 |3 months 36.3 375 387 |42 (424 43.7 40.0 |0.031
1 |440 [0033 (397 |41.2 |426 |455 |469 |484 |6months 389 402 |45 (442 (455 | 46.8 429 [0.031
1 |458 [0032 (415 |[429 |444 (473 |488 |50.2 |9months 406 419 [433 (460 (473 |486 446 |0.030
1 471 0.031 [426 [441 |456 |485 |50.0 |51.5 |12months |41.9 432 445 471 48.4 49.7 458 |0.028
1 478 |0031 |434 |449 (464 (493 (508 |523 |15months |42.8 441 453 479 492 50.5 46.6 | 0.028
1 484 0031 (439 |454 |469 |499 (514 |529 [18months |43.3 446 459 485 498 51.1 472  10.028
1 |489 [0031 (444 |459 |474 |504 |519 |534 |21months |436 (449 463 [49.0 |504 517 476 |0.029
1 1493 |0031 |447 |462 (478 |508 |523 |538 |24months |43.8 452 466 494 508 52.3 48.0 |0.030
1 496 |0031 |450 |465 (481 |51.1 (527 |542 |27 months |43.9 453 468 497 |51.2 52.6 482 10.030
1 |498 [0031 (452 |46.7 |483 |51.4 |529 |544 |30months (439 454 (469 [498 |51.3 528 484 |0.031
1 |499 [0031 (453 |469 |484 |51.5 |530 |546 |33months (440 (455 (470 |500 |51.5 530 485 |0.031
1 |500 |0.031 |454 |469 |485 |51.6 |53.1 547 | 3years 44.1 456 | 471 502 |51.7 53.2 48.7 0.031
1 |508 [0030 |46.1 |47.7 |492 |[523 |539 |554 |3.5years 452 466 |481 511 526 |54.2 496 |0.030
1 |51.1 0030 (466 481 |496 |527 |542 |557 |4years 45.7 471 48.6 515 |53.0 54.5 50.1 0.029
1 |51.4 0029 |469 |4384 |499 |529 |544 |55.9 |45years 46.1 475 490 [519 534 54.8 504 | 0.029
1 |51.6 [0.029 (472 (487 |50.1 |53.1 |546 |56.0 |5years 463 478 493 522 (536 |55.1 50.7 | 0.029
1 |51.7 |0.028 |47.3 |488 |50.2 |532 |546 |56.1 |5.5years 46.6 48.0 494 524 538 55.3 509 | 0.029
1 |51.8 |0.028 |474 |439 |503 |532 (547 |56.2 |6years 46.7 48.1 49.6 525 |54.0 55.4 51.1 0.028
1 |520 [0028 (477 |492 |50.6 |535 |549 |56.3 |7years 470 485 [499 528 |543 |557 51.4 | 0.028
1 |525 [0027 (483 |497 |51.1 |539 |553 |56.8 |8years 474 489 |503 533 |547 |56.2 51.8 | 0.028
1 |53.0 (0027 (488 |50.2 |516 |544 [559 |573 |9years 479 494 1509 |538 |b53 56.8 523 |0.028
1 |535 0027 (492 |50.7 |521 |549 |563 |57.8 |[10vyears 48.3 498 |51.3 |544 559 57.4 529 | 0.029
1 |540 [0027 (497 |51.1 |526 |55.5 |56.9 |584 |11years 48.9 504 |51.9 |550 |565 |58.0 534 | 0.028
1 |57 0027 |502 |51.7 |532 |56.1 |576 |59.1 [12years 49.8 512 |52 556 | 57.1 58.5 54.1 0.027
1 |552 [0027 |506 |522 |537 |56.7 |582 |59.7 |13years 50.5 519 |533 |56.1 |575 |589 547 | 0.025
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Table 8. Z-score values for head circumference in Turkish children (cm)

1 |59 (0027 |51.3 |528 |543 |574 |589 [604 |[14years 51.1 525 |53.8 |565 |57.8 59.2 1 [552 |0.024
1 |56.7 0027 |52.1 536 |55.2 (582 |59.7 |61.2 |15years 51.6 529 |542 |56.8 |58.1 59.4 1 [555 |0.024
1 |57.2 [0026 |527 |542 |557 |587 [60.2 |[61.7 |[16years 51.9 532 |545 |57.1 58.3 59.6 1 [558 0.023
1 |575 |0026 (530 |545 |56.0 |59.0 |60.5 |62.0 |17years 52.1 534 |547 |572 |585 |59.8 1 |559 0023
1 |57.7 0026 533 |548 [56.2 [59.2 |60.7 |[62.1 |18years 52.4 536 |549 |574 587 59.9 1 |56.1 0.022

Table 9. Comparison of anthropometric data in girls (mean values)

Present Study WHO Norway Belgium 1978 Study

Weight (kg) 5.8 5.8 5.9 56 5.4

3 months Height (cm) 59.6 59.8 60.6 59.6 58.5
Head Circumference (cm) 40.0 39.5 40.0 39.7 40.0
Weight (kg) 74 13 15 13 74

6 months Height (cm) 66.4 65.7 66.8 66.4 64.5
Head Circumference (cm) 429 422 42.8 42.7 4238
Weight (kg) 9.4 8.9 9.4 9.3 9.6

1 year Height (cm) 75.1 74.0 75.2 147 73.0
Head Circumference (cm) 458 44.9 45.6 45.6 45.8
Weight (kg) 14.1 13.9 14.7 14.3 14.0

3 years Height (cm) 95.4 95.1 94.9 95.3 95.0
Head Circumference (cm) 49 48.5 49.7 49.2 493
Weight (kg) 18.4 18.2 18.8 185 18.4

5 years Height (cm) 109.1 109.4 109.8 109.5 109.1
Head Circumference (cm) 50.7 49.9 50.6 50.1
Weight (kg) 289 28.2 30.7 29.8 294

9 years Height (cm) 132.1 1325 135.0 134.3 130.5
Head Circumference (cm) 52.3 - 52.5 52.2 -
Weight (kg) 45.1 - 42.2 42.3 44.8

12 years Height (cm) 153.1 151.2 153.3 153.2 152.5
Head Circumference (cm) 54.1 - 53.6 53.7 -
Weight (kg) 55.3 - 55.2 54.9 53.6

15 years Height (cm) 161.7 161.7 165.5 164.7 159.5
Head Circumference (cm) 55.5 - 54.7 54.7 -
Weight (kg) 56.3 - 57.6 57.2 56.0

16 years Height (cm) 162.4 162.5 166.5 165.8 160.0
Head Circumference (cm) 55.8 - 54.9 54.8 -

WHO: World Health Organization
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Table 10. Comparison of anthropometric data in boys (mean values)
This Study WHO Norway Belgium 1978 Study
Weight (kg) 6.4 6.4 6.5 6.1 5.9
3 months Height (cm) 61.3 61.4 62.2 61.0 60.5
Head Circumference (cm) 411 40.5 411 40.9 409
Weight (kg) 8.1 7.9 8.2 79 1.8
6 months Height (cm) 68.0 67.6 68.7 67.9 66.5
Head Circumference (cm) 44.0 433 439 439 439
Weight (kg) 102 9.6 10.1 10.1 10.0
1 year Height (cm) 76.9 75.7 76.7 76.3 74.1
Head Circumference (cm) 471 46.1 46.9 46.8 4738
Weight (kg) 14.9 143 14.9 14.8 14.6
3 years Height (cm) 96.8 96.1 96.2 96.3 95.3
Head Circumference (cm) 50.3 49.5 50.5 50.2 50.4
Weight (kg) 18.6 183 19.1 18.8 18.4
5 years Height (cm) 1104 110.0 110.8 110.3 108.7
Head Circumference (cm) 51.6 50.7 51.7 51.1 -
Weight (kg) 28.8 28.1 30.6 29.6 295
9years Height (cm) 132.1 132.6 136.3 135.4 132.0
Head Circumference (cm) 53.0 53.3 52.8 -
Weight (kg) 443 420 408 43.1
12 years Height (cm) 150.6 149.1 152.8 152.0 150.0
Head Circumference (cm) 54.7 54.2 54.0 -
Weight (kg) 62.1 60.1 58.5 58.3
15 years Height (cm) 170.3 168.9 173.2 171.9 168.0
Head Circumference (cm) 56.7 55.8 55.7 -
Weight (kg) 66.2 65.5 62.8 66.2
16 years Height (cm) 1734 172.9 1715 175.8 1735
Head Circumference (cm) 57.2 56.1 56.1 -
WHO: World Health Organization

in the WHQO data, data on Norwegian and Belgian children were
also included in these comparisons (Tables 9, 10) (1,11,22,23).

Up to age 5 years, weight and length/height values of the
infants and children in our study were slightly higher than the WHO
growth standards and similar to those reported for Norwegian
and Belgian children. As was the case in the WHO sample, the
proportion of exclusive breastfeeding was high in our sample
and the sample consisted of Turkish children of a relatively
homogenous socioeconomic group. We attribute the differences in
weight and length/height observed between the WHO sample and
our subjects to the quality of health care offered in the first year of
life. The infants and young children in our sample were followed
by frequent visits to the clinic and detailed recommendations on
health care were given at each visit to all parents. Weight and
length/height values in our sample were similar to those reported
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from Norway and Belgium up to age 9 years. Starting at this age,
the Turkish sample had lower height values and slightly higher
values in weight. Both weight and length/height values at all ages
were higher than the Turkish reference values reported 30 years
previously, indicating an ongoing positive secular trend, possibly
related to improved living conditions and lifestyle, even in the higher
strata of the population.

As reported previously, starting at ages 10-11 years, the
children in our sample had higher values both for weight for
age and BMI as compared to the WHO standards and as
also compared to data reported from a number of European
countries (13). These results indicate that, similar to other
countries, the Turkish population is also threatened by an
epidemic of obesity starting at young ages. Indeed there are a
number of recent studies on prevalence of obesity in Turkish
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children (24), but we thought they were outside the scope of
this paper and did not include them in the discussion. As is well
known, this same situation exists in the US and for this reason,
the reference weight data presented in the 2000 CDC growth
curves and reflected in the WHO growth reference curves are
based on the 1977 NCHS figures (25).

Head size appears to be greater in Turkish children in the
first 5 years of life as compared to WHO figures (1). Data on
head size in children older than five years are scarce. As shown
in Tables 9 and 10, head circumference values were similar to
those reported for Norwegian and for Belgian children up to
age 12 years in boys and age 10 years in girls (22,23). Head
circumference values in Turkish children were consistently higher
than the Norwegian and Belgian samples starting at these ages
and continuing up to adulthood. Based on these findings which
indicate that the difference in head size starts at pubertal ages, it
is possible to speculate that, similar to growth in height, velocity
in head growth may also show a peak with onset of puberty. As
reported by others, we also believe that head size is a genetically
defined population trait (26). A positive association between head
circumference and body size has also been reported, a finding
which is in need of further investigation (27).

In conclusion, we hope and believe that this paper, in
which we have attempted to bring together data on the
growth of Turkish children, will prove to be useful to pediatric
endocrinologists and pediatricians who work in or outside of
Turkey in their clinical work.
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