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ABSTRACT

This stody has been Canod out for the purpose of determining
anthropometnc measurement valwes of height, weight and Body Mass Index of 6
= 1l yexr oid xhool children A sample of, 866 individeals of higher
secwoecocomic cliss, comsisting of 453 boyx and 408 girls with apes rangng
from 6 10 11 years, was stodied. For cach student, bis height and weight were
‘measured by means of the techasque stipalatod in Intermational Biclogical
Program. Peecentile valoes of height, weight and Body Mass Index (BMI) of
 children were established by means of the LMS-method. Using the LMS.
‘method, smooth percentile curves were ploted. Suitahility of the model was
tested by means of Q-Q plot test. Height, weight, and BMI valoes in the all age
~ growp indicate that the boys have relatively lager values than garls, Finally,
)IﬁﬁeuﬁmwdﬁtW%ﬂﬁ.WdBMllﬂmmsdm
for children G0 11 years ofd living in Ankara.
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ANKARA'DA YASAYAN 6:11 YAS GRUBU COCUKLARIN
AGIRLIK, BOY VE BEDEN KITLE INDEKSI REFERANS
DEGERLERI

OZET

Bu aragtirmanin amact Askara'dy yagaves 6 « 1] yag aran gocuklmds
adubk, doy ve beden kitle indeksi dejerlerini ontmya koymuktyr. Bu amag
dogruhusunda Bt sosyockonoesk direye messup 453 erkek, 408 iz obmak
B2ere topham 866 gocuk OlghimSstilr. Her birey d2erinde International Biological
Program’mn Snpiedigd seknikder dorefeasunda alinan dlgtimierden aprhik, boy
v¢ bodes Kitle indekni igia LMS-metads yardimay la peesentilier olugturalmognee,
Eld¢ odilen bu sumuganimis (smooth) cpriler grafiklerle senulmegur. Flde
odilen to persestilierin dogruligu Q-Q ploe ile tewt edilmigtir. Aragtirmasez
verilerine gore, boy, i@k ve deden Ritle indeksi degerlerinin incelenen blcia
yay prophannds. erkeklerin Kzlara gOre daba bk degerler gistendidi
yoalndeds. Scaug olarsk bu asagtinmada Ankara'ds yasayan & ~ 11 yag prody
gocuklar igin LMS-metodu yardumnds boy, aRirlk ve boden kale indeisi
referans dedecien olugturulmugtur,

INTRODUCTION

Childhood growth is the result of the interaction of many regulsiory
factors. both hereditary and envircamental, Optimal growth <an be
achieved only when all these factors work in harmony (Delemarre-Van
De Waal, 1993). Aficr binh, the eavironment may ¢xert either a positive
or negative effect on growth. It is well known that postaatal growth is
affected by nutrition, socio-economs status, diseases, and other factors. It
was demoastrated that the differences between urban and rural living
conditions alone may cause up 10 a 12% difference in beight and a 30%
difference in weight (Habitich ¢t al. 1974). Height and weight are

indicators of growth, nutrition and heslth of an individual and
of a population. BMI is also measured simply, cheaply and without much
difficulty, and so BMI is frequently used as 3 measure of health and
nutriticnal status both in clinical medicine and ia cesearch (Bellzz and
Dictz, 1999; Poskitt, 1995). BMI varies considerably with sex and age.
particularly before adulthood. Therefore, 3 oeasured BMI must be
compared with appropriate sex- aad spespecific reference values, for
cxample expressed as Z-scoces (Poskite, 1995). More recently the LMS
methodology developed by Cole and Green (1992) has been used widely
as the preferred tochnique to develop accurate centiles from growth
survey data, Thus the tradition of innovation and excellence in growth
chart research ¢continecs,
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Turkey i3 s country with significant regional differences in socio-
economic, demographic and epidemiological phenomena. This is panly
due to s geography, and to past ecomomic crises. The later caused
massive migratory movements of population from rural arcas to big Cilies
Such as Istanbul and Ankara. At present there are only a few case studies
on the growth of school children in Turkey the most impoctant being of
scheol children of high socio-cconomic background (Neyzi et sl, 1978;
Saatgioflu, 1988; Duyar, 1992). Nowadays, the most popular growth
chart usad in Turkey is still Neyz: et al."s (1978) and Saatgioglu’s (1988)
because recent study implies some drawback in terms of lack of adequate
samples. In Neyzi etal’s (1978) study, all subjects were selected from
among healthy children of wellto-do familics in Istanbul. Saatciogly
(1988) presented 3 comparative study of primary school children’s
growth standards within the highest socio-econemic level among the
population from seven <ities, each representing a model city in the soven
geographical region of Turkey.

~ Growth charts are widely used as a clinical and rescarch 100l to
assess nutritional status and the general health and well-being of infants,
children and adolesoent. In this respect, the aims of the present study are
10 gencrate weight, height and BMI reference values for Turkish children
(6 10 11 years old} living in Ankara from other Turkish samples, to
compare these reference values with published reference valoes.

MATERIAL AND METHODS

- The study sample consists of 8606 pupils (408 girls, 458 boys), aged
6-11 years, who were measured during the year 1997, The survey was
cross-sectional. with a restricted period of data collection 10 avoid the
effect of secular changes within the survey period. Measurements were
performed throughout the year except during school holiday periods.

The data are cross-sectional and represent the upper sOCIO-economic
class. The subjects belonged to the population living in Ankara, Turkey.
Table | shows the number of subjects according to age. Since age is very
important in this type of study, every ¢ffort was made 10 record the age of
pupils correctly. Exact decimal age was calculated from the dates of birth
and measurement dates,



a2 IDMURGULTERIN

Table 1: Froguency dividdution of @ ramber of cheldeen by age

Age I By Cutla Total
61t 304 ) 3 o
T2(6874) T | “n | 16
S (7564 97 83 150
= (2594) 1 ” 193
102 (9.5-10.4) 50 [ 168
1Ha(I0S114) s 4 102
Tocal 458 aos o

All measuremonts were collected from the state primary schools

situated in the following districes of Askarx Kavakldere, Tegmen
Kalmaz, Yunus Emre, Kurtulug, Dede Korkut and Gazi Osman Pasa. The
subjects were randomly sclectod from public schools (six primary
schools) and the schools were randomly selected from the list composed
by ¢ach local area’s board of education. Measurements of height, weight,
calculated body index (BMI), were measured ing to the
International Biological Program (IBP) procedures (Saller, 1957, Tanner,
Hiernaux and Jarmun, 1969), Height was measured (0 the mearest
mallimeter, using a Martin type asthropometer, while weight was
measored with a scalefweighing device accurate 1o 100 g. The accurcy
of the balance was checked beloee cach session and the unlcaded scale
was adjusted 1o zero. Subjects wore only a light school uniform (pants
and shoct-sieeved shir for boys, and light blouse and dress for the girls)
with shoes removed. The BMI was calculaed by dividing weight (in
kilograms) by heigk (Habitich <t al, 1974) (in metres). All calculations
were performed with SPSS | 1L.0-PC statistical software.

A family information form was used foe deaving demographic
information comcerming [father's job, father's education, mether’s
education, number of siblings, and type of residence. To describe
concisely the social classes of our sample, we have classified the fathens’
professional satus into four catepories, which were defined as follows: 1:
Expert; 2: Civil servant; 3: Unqualified workers; 4: Unemployed. Table 2
shows the frequency distribution of the fathers” professional status, All
students’ mothers were housewives. Tables 3 and 4 respectively show the
frequency distributions of fathers' and mothers’ oducaticas! status,
classified into six yess 1: Hhterate, 2: Literate, 3: Primary school.
4: Middle school; §: school and 6: University degree.
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Tables 5 and 6 respectively show the number of sibling in the family
and residential status. Tables 7 also show frequency distribution of the
- pumber of rooms in the household.

~ Reganding the methods appliod in this study, firstly the samples were
randomly selected. However, without considering the socio-cconomic
levels of the schools that were used in this work, two different socio-
eConomsc level scores were developed for boys and girls, In this respect.
‘the boys with scores equal to or above 3.20 and the girls equal to of
~above 3.17 point are considered to belong to families with high socio-
economic status. These point value were assessod with the belp of all
subject mean socioeconomic score. A toeal of 1717 pupils were
qQuestioned in this stedy. After exclusions and the rejection of outliers,
- data on 458 boys and 408 girls were retain for analysis. Within the scope
of the socio-coonomic scoring that has been developed, only 866 pupils
of the total population represented high socio<conomic level. The
remaining pupils have mot been included in any statistical analyses.

| Growth centiles based on the original beight and weight and BMi
data were constructed by using the LMS-method (Cale and Green, 1992:
Cole, Freeman and Proece, 1998). The method summarizes the centiles
~with three smooth curves. The L-curve (Box-Cox power transformation
10 remove skewness) is the smoothed curve of the Box-Cox power
tansformation  plotted against age. The Mcurve (median) is the
‘smoothed median of the measurement plotted against age. It corresponds
o the median curve oa a conventional growth chart. The S<urve
(coefficient of variation) is the smoothed curve of the measurement’s
cocflicient of variation as it changes with age. It can determine the valoe
‘that best approximates the median (S0th ¢eatile of the distribution) and

gives the minimum S. Though the L, M and S values oblained display
-considerable oscillation, the LMS method allows one 10 draw smocth
‘curves of L, M and S. Once the LMS curves are known, and then any
required centile curve can be constructed based on them, using the

Ciee* M (1 +LSZ )"

 Where Z, is the standard deviation scoce (SDS) of the required
ceatile. For example foe the third contile, 100, =3, a = 0.03,7 , = - 1.88
and C;=M (I - 1.88LS)"™",
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Each curve is estimated a3 a cubic spline using maximum peadlized
likelibood. To obtain the z-scoee (Z) and correspoading percentile for a
given measurement (1), we used the following equation:

5 (X IM)xL) -]
Z 1S L=

Z=I(X /MY S L=0

0

The Zacores, once known, ¢an be converted to 3 centile usi
pormal distribution tables. Selected percentile curves (3, 10, 28, 30, 78,
90 and 97) were coanstructod wsing KaleidaGraph graphical software
(version 1.52).

RESULTS

Table 2 shows distribution of the father’s professional occupation.
Nearly fifly six percent of fathers were civil servants and approximately
27 % of fathers were experts. It can be soen that 29.12 % of mothers and
$6.48 % of fathers had university degrees. Of the rest 36.84 % of mothers
and nearly 38 % of fathers had a high school degree (Table 3 and 4).
Table $ shows the frequency distribution of the numbder of siblings. Siaty-
1wo percent of the children had one sibling and 19 % of the children
didn"t have any siblings. Neardy thirty four pereent of the familics owned
a house and children had private rooms (Table 7).

Figures | and 2 present the 3%, 10, 2%, s0", 75%, 90, and 91°
centiles (denoted by z.score of -1.881, -1.645, -1.282, 0.674, 0, 0.674,
1.036 1.282 1,645 and 1.881) of height by age for the childrea living in
Ankara, The rate of increase foe the PP 30 for the height of girls in the age
range of 6 10 8 years declines and after this age hright continues to rise,
The giels P 50 ceatile increases until 10 years but before this age the
height increase rate shows 2 minor decrease. We noted that duning
childhood (6 ~ 11 years), the height values of boys were always highes
than foe gitls. The girls” weight centiles are presented Figure 3. From the
curves we noted that the girls” rate of increase for mean weight centilles
increase accelerate after 10 years of age. From Figure 4 we noted that
median weight increases steeply throughomt the sample sge range among
the boys. Beyond § years the boys' centiles became the wider gap among
the centiles. In the all age group boys weight values hugher than girls
valoes.
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The obtained L, M and S values by age and sex are shown in Table
8. It can be seen that the L values are low in both sexes, indicating
considerable skewness. Figure S and 6 show the centiles of Body Mass
Index (BMI) for boys and girls. The girls P 50 values decline duning the
age 6 to 7 years, but after 7 years it increases until the age 8. In the age
groups § — 10, height mesn centile is somewhat flat, imcreasing again
after this age. The boys I* S0 centiles increased in the age group 6 - 8
years, but after 8 years rates of increase decline. We can also see that
there were wider gap between the top two centiles compared 10 the
bottom two. In all age groups boys had higher values than girls.

Generally, the mean values (P30) foe heights snd weights increased
‘with age in both sexes. While body woight increases lincarly with age
- during childhood, the BMI daclines from the ages of 6 - 7 age years old.
Tt reaches its lowest point at about 7 years of age.

Table 21 Froguency distretion of e fuher's professional eccepitions

Toul
Cagores Score N %
f & I 230 2673
Cisd servint 4 482 |61l I
Ungaalified 2 188 1633
Unempion od 0 0 0
Unkroan . 2 0.1
Touad [ S5 I 160 |

Table 3: Frequency deanbution of the mother's edocaticnal seasus

Towd
Soore N @4
{loerate 0 4 0.00
Laterose ] $ 0.01
| Pramury school 2 145 1699
Muddle whonl ) 138 164
High schond $ 4 r_)lS 1654 '
Universsy 5 249 20.12
Totsd £45 100
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Tabde &: Froquency Suenbunn of the fadhee’y edixitionsd statos

Tetal
| Score N 5

tern | © 0 0
Literae l_:_'_ 9 001
Primary schoo! 3 43 S0

Mxddie schond 3 81 ves |
Mahshoo! 1 4 | % | 3%

40,48

Table §: Frapency Suributon of the number of siblemyg

Towd
Siblieg Score| N 4l_ %
D 4 165 1908
1 1 $37 6201
R NN BT TN
s | 9 103
Tees) | se6 | w0
Table 6: Frogoency doanibvatson of the svalable devises ot home
Dewises ot l
v I
Car 2
Washing machire e | !
Dush masher B I
1
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) Table 7: Frequency deanbeson of the numiber of reoms 1 the Bousehokd

1!’ Towal
Soe
4
)

1
O

&
3794
34
1643
1054

00

100,00

2|62 |8|*

g

Tuble 8: LMS valors for body mass index in Ankara chukdres, by age and sex. M is the
 madisn, S the coctiiciont of vanaton and L the BonCox power trassfoom soquired o

|‘| resove the dmnbution’s Kewaess.

| . Female Mile

Age | L ™ S L M J S
6 | 1060 | 10438 | 01189 | 3493 | 1936 a0l

AT | A8 | 0Na | dd | 184 01001

[§ | 2008 | 1028 | onwos | 28 | 1480 ater |
- 2055 | 15000 | oia0 | 22w | 16ses a1210
10 | 1788 | 13331 | 00188 | -1924 | 1es3s 01250

| R I B N L

= o

~ DISCUSSION

 This stedy aims to describe the changes in weight, height and BMI

‘school children. Cross-sections] studies can provide a record of the
putritional status for a peecise period and foe 3 specific population. In our
case we measured prowth in weight and height among children of the

 According (0 2000 census of population result, while a woman in the
IS ~ 49 age groups in the provincial centers bears 2.2 children, girls in
% Same age proup Inlhcdium-acntcubw26childr¢undwmmnm
villasts bear 3 children. The total feetility rate is 2.5 in Turkey. In our
dy 62 % of mothers have two children and 19.5 % of mothers have one
<hild (Table 5) suggesting an average of bess than two.
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The ion of individuals who are at least junior high school
graduates in the 25 years of age and over population is higher for male
than it is for female at all localitics in Turkey, While the proportion of
Jusior Righ school graduates foc make and female arc 48 % and 29 % in
peovincial conters, the proporion of at least junior high school
uates in this study s nealy 82 % for ferades and 94 % for males
(Table 3 and 4). Finmally, wking into acoumt these reselt and
Wmu:snumbhwasm&adnunv&mmh@
socio-cconomic classcs, Owing 10 the imponant strategic position &
occupics (for historical and geographical reasoms), Ankara has boen the
frequent target of immigration from the various Tuikish regions s0 we
may reasonably claim that our data are sufficieatly represcatative of this
socio-economie group within the Turkish populstion as 3 whole,

Several recent methodological advances weee utilized in the analysis
of this dataset. First, the use of the LMS methad as introduced by Cole
and Green (1992) Bas emabled us to construct smooth percentile curves
from owr cross-sectional data. Secondly centiles were constructed and our
data have deen compared with the most important growth studies of
Turkish school children of high socio-cconomic background (Neyzi et. al,
1978; Saatgioglu, 1988). The P S0 for height of boys of owr data
peesented same pattems 3¢ Neyzi ot al.'s (1978) salues but after the age 9
yoars our data showed lower values than the Neyzi et al's (1978) data. In
the whole ape group Samgioghu (1988) data were higher than our data,
The girls of P 50 values centiles were respectively similar to cach other
until 8 years of age. Beyoad $ years Neyzi ot al's (1978) and Sastgioglu’s
(1988) mean centiles were higher thaa our values (Figure | and 2).

The platcan in growth velocity occurring between S and 10 years of
age is interrupted betwoen 6 to 8 years in both sexes by a growth spurt
called the “oed-growth spunt’ (Hosacio-Lejarraga, 2001). In our study
height and weight this small spurt was present oaly for boys in age group
7 = 8 years. Although some suthors claim that this spurt is pecscat only in
boys. others have found it 1o occur in both sexcs ot similar ages and
mugnitedes (Gase et al, 1985; Tanner and Cameron, 1980),

Figures 3 and 4 show the centile dustribetion of weight by age
compared with the Neyzi et al. (1978), Saatgioghs (1988). The P 50 for
weight of girls of our data higher than Neyzi et al's (1978) values in the
age proup 6 - 8 years. However, as Neyzi et al’s (1978) the giels pet
older they bocome heavier than our sample. Beyond 9 years Neyzi et al's
(1978) mean value comespond to our P 50 value. Girls" mean weight
valucs are heavier than the Saatgioghu (1988) valoes in the age group of 7
= 1] years, Boys were similar to the Saagiogiu’s (1988) and Neyri et al's
(1978) values in the age group 6 - 9 years, while Neyzi et al's (1978)
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mean value were near to our 75 percentile in the age groop 10 =~ 11 years,
In terms of Body Mass Index value (Figure 5 and 6) Saagioglu’s (1988)
median value were lower than our values in the age groups 7 = 1] years,
It is known that BMI reflects changes in body fat levels (Rolland et al,
1987). BMI is also widely used to define obesity (WHO, 1998). It has
been suggested that early childhood may be a critical period for the
development of obesity (Dictz and Bellizzi, 1999). In thas respect we can
say that today’s children have moce fat than the childrea of some 20 years
lao. It has been suggested that adult BMI level can be moce easily

kc1od by BMI Jevels at sge 7 years (Wilkams et al, 1999). Dats from

land-Cachera ¢t al (1987) indicate that childhood (age 7 ~ 9) BMI
Iwcls are associated with an carly age and subsequently Freedman et al.
(2001) study presensed that BMI at age 7 was correlated with both adult
BMI (r = 0.70) and carly age (r = - 0.53). As a result, the curremt stedy
can give an wdea about Turkish sdult BMI level.

The results show some limits of BMI ia estimating nutritional states:
the greater the diversity of variables influencing body weight (such as
F-MMWWMW:O(WL!MMW
differences in the results. As regards BMI, the very nature of its data is
such that it can be verified and comected on subsequent occasions
“wmm of a carefully choten sample. In this way oae can
“evaluate changes in the population under stedy, describe nutritional status
for welldefined periods of time and assess the factors responsible for
change, with a view to taking steps against excess body weight, which, as
we well know, is a risk factor in many adult peoblems. A fina)
consideration: BMI curves show the different values of BMI in relation to
age, representing oae of the simplest methods for spproaching an
overweight subject.

We developed weight, height and BMI reference values for G to 1
years children living in Ankara tased on LMS-method. These references
are used to infor whethee childeen are cither obese of undermourished for
their height, weight and BML. Thes in 1997, Ankara's children age 6~ 11
years were relatively beavier aad taller than measured up to 20 years
carlicr. We may say that rates of growth have incressed considerably
‘during the past 20 years, The sexual difference is very low but boys are
always slightly larger than girls.
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