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Abstract

Objective: This study was performed to provide the curves of weight and height of 0-2 year-old
children in Jahrom, Southeastern Iran.

Methods: In a prospective study, 597 children born in Jahrom entered our study from April
2001 to December 2002. The height and weight of these children were recorded 18 times from
one month to two years of age. Healy-Rasbash-Yang (HRY) method was used to estimate age
related smoothed centiles. This method was implemented for the World Health Organisation as
GROSTAT computer package.

Findings: The mean weight of male newborns, except for one-month olds, was more than that
of females. Before two months of age and among 2-year-olds, there was no significant
difference between the weight of males and females. The mean height of male newborns, except
for one month of age, was more than that of females. No more than cubic polynomials were
needed to smoothly fit height for age and weight for age of children. The height of male and
female children showed an increase by age up to two years. The weight of male and female
children also increased by age but the speed of increase to six months was more than that of six
months to two years of age.

Conclusion: Our findings show that height and weight of children under two years of age in
Jahrom were lower than those of National Center for Health Statistics (NCHS). It is therefore
deemed necessary to provide and establish a corresponding standard curve for this region.
According to the NCHS measurements, some children may be considered thinner or shorter for
no obvious reason.
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Introduction essential for preventing growth abnormalities

and treatment in appropriate timefl.
Constant measurement and recording of  Therefore, the height and weight curves thus
height and weight on appropriate diagrams is  help determine the health status of childrenl2.
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Nowadays, child growth is internationally
recognized as an important public health
indicator for monitoring nutritional status and
health in populationsf3l. The major sources of
growth evaluation include growth -curves,
most of which are adopted from the criteria of
advanced western countries, such as England,
Sweden or U.S.A*6] and introduced over 30
years agol”l. Various studies in recent years
showed that the growth pattern will change by
timel8-91. For instance, the mean height in 8-10
year-old Dutch children increased by 22 mm
from 1965 to 1980019 Tanner et al in their
study showed that the mean height in
Japanese men increased by 4.5 cm and in
women by 2.7 cm from 1957 to 197711l
Available curves based on the information
about children in industrialized western
countries could not be applied to other
countries due to cultural, economic, social and
traditional differences and the influence of
genetic factors on the growth of peoplel12-141, A
suitable local measurement should be
provided for growth monitoring in children
for each region. Many studies on the height
and weight of children were conducted in
various cities of Iran such as Shiraz, Tehran,
Isfahan and Mashad[5-19], using American and
British growth curves to monitor the children'
growth. This would impute Iranian children to
be of low weight. It is therefore essential to
evaluate growth of children in any area
according to the measurements peculiar to
that region(20.21], The goal of this study was to
provide the curves of weight and height for 0-
2 year-olds in Jahrom, Southeastern Iran.

Subjects and Methods

In a prospective study, 597 children (391 boys
and 206 girls) born in Jahrom entered our
study from April 2001 to December 2002. A
sample size of 259 cases computed in relation
to correlation coefficient between obesity and
weightl21], was adequate for the study. These
children had no congenital anomalies and
were referred to Jahrom Health centers, with a
birth weight more than 2500 g, fetal age of 37-
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42 weeks. The height and weight of these
children were recorded 18 times from one
month to two years of age by trained
personnel (every month, up to one year and
two months to two years of age). The
children's height was measured in supine
position before walking and then, in standing
position. Weight was measured with a
precision of 10 g, and height and head
circumference to 10 mm, were measured and
recorded at the time of referral to the center.
In order to fit appropriate models for infant
growth, HRY method was used to estimate age
related smoothed centiles!’8l. This method
makes no assumption about the nature of the
measurement. It first assumes that the 50th
measurement centiles can be expressed as a
polynomial of degree q (q=1, 2, ..) in age
represented by t (in case of weight for height t is
taken as height). The first equation relates to
the smoothed value of the 50th measurement
centile, yso, that is: yso=ait+azt?+ast3+.. The
second equation, refers to the other
measurement centiles at any given age, and can
be expressed in polynomials of standard normal
deviate, z, in relation to the 50th centile, i.e. yi
=yso+bo+b1z+bz2+b3z3+... where y; is the 9th
smoothed centile of the measurement and z the

corresponding normal equivalent deviate
(NED). In the second equation, if the
measurements exactly followed normal

distribution with standard deviation of SD (y),
then bz=bz=..=0 and b1=SD (y). A term in z2 can
account for skewness and in z3 for kurtosis. The
HRY method does not assume that the
coefficients by, by, bs, ... were fixed but allowed
them to vary with age (t) so that the whole
model after combining the terms in t0, t1, t2, etc.
from the two equations, might be presented as
yit=ao+b01Z+b0222+...+(al+b11Z+b1222+...)t+(a2+b2
1Z+b2z2+.. )2+ ...

This method was implemented for the World
Health Organisation as GROSTAT computer
packagel9. Firstly, goodness of fit was assessed
both graphically and numerically. Secondly,
Z-scores (SD scores) of the measurements
were calculated upon fitting smoothed aged
related centiles. SPSS software version 11.5
was used for statistical analysis using t test
and ANOVA.
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Findings

This study comprised 597 children (391 boys
and 206 girls) aged between 0 to two years.
The mean age in 18 subjects is shown in table
1 according to gender. The mean weight of
male newborns, except those aged one month,
was more than females. Before two months of
age and among two year-olds, there was no
significant difference between the weight of
males and females. The mean height in 0-2
year-old newborns is shown in table 2. The
mean height of male newborns, except those
aged one month, was more than females and
this difference was statistically significant in
newborns from 3 to 22 months of age
(P<0.05).

The polynominals for weight and height of
boys and girls were of the order (3 3 3 2 0), (3
3320)and 33210),((33221),
respectively, where the first element was the
degree of polynomials in age (p) and the rest
the degree of constant (qo), linear (qi),
quadratic (qz) and cubic (q3) polynomials in Z-
score of the data. The smooth centiles of

weight and height of male and female
newborns are shown in Figures 1 to 4. The
height of males and females showed an
increase by age up to two years. The weight of
males and females also increased by age but
the rate of increase to six months was more
than that of six months to two years of age.

Tables 3 and 4 show the comparison
between 3rd, 50th and 97t centiles of weight
and height of children in this study and NCHS
measurements. As seen in the tables, except
for the birth time, the height and weight of
those under two years were lower than NCHS
standards.

Discussion

Regarding various anthropometric studies on
children's growth in different regions,
particularly in preschool age, it is necessary to
conduct specific studies in each region
because of genetic, nutritional, cultural and

Table 1: Mean (standard deviation) weight of 0-2 year-old children of Jahrom according to sex/kg

Mean (SD) weight (kg)

Age(mo) Boy Girl _t = P-value
At birth 3.26 (0.60) 3.21 (0.39) 0.912 0.4
One 4.16 (0.95) 4.33 (0.66) -1.045 0.3
Two 4.73 (0.78) 4.60 (0.73) 1.746 0.08
Three 5.62 (0.85) 5.33 (0.76) 3.769 0.000
Four 6.38 (0.89) 5.98 (0.77) 5.187 0.000
Five 6.78 (0.90) 6.58 (0.82) 5.124 0.000
Six 7.47 (0.93) 7.09 (0.80) 4.708 0.000
Seven 7.85 (0.95) 7.48 (0.89) 4.464 0.000
Eight 8.18 (1.05) 7.80 (0.92) 3.97 0.000
Nine 8.48 (1.03) 8.06 (0.96) 4507 0.000
Ten 8.73 (1.07) 8.38 (1.07) 3.53 0.000
Eleven 8.95 (1.11) 8.59 (1.01) 3.505 0.000
Twelve 9.28 (1.21) 8.90 (1.07) 3.433 0.001
Fourteen 9.70 (1.27) 9.29 (1.13) 3.419 0.001
Sixteen 10.15 (1.25) 9.71 (1.14) 3.502 0.001
Eighteen 10.59 (1.25) 10.15 (1.20) 3.002 0.003
Twenty 10.85 (1.24) 10.45 (1.08) 2.911 0.004
Twenty two 11.19 (1.27) 10.71 (1.68) 2.933 0.004
Twenty four 11.44 (1.28) 11.22 (1.24) 1.289 0.2
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Table 2: Mean (standard deviation) height of 0-2 year-olds of Jahrom according to sex

Mean (SD) height (cm)

Weight (kg)

Age (mo.) o girl ‘ t P-value
One 52.94 (3.59) 53.43 (2.20) -0.805 0.4
Two 55.97 (3.01) 54.44 (3.01) 1.894 0.06
Three 57.89 (3.20) 57.30 (2.90) 2.458 0.01
Four 60.68 (3.56) 59.81 (3.07) 2.843 0.005
Five 62.98 (2.95) 61.75 (2.78) 4.756 0.000
Six 64.90 (3.10) 63.74 (2.72) 4.322 0.000
Seven 66.68 (2.93) 65.51 (2.92) 4.460 0.000
Eight 68.23 (3.08) 67.46 (3.29) 2.650 0.008
Nine 69.96 (2.81) 68.55 (2.75) 5.443 0.000
Ten 71.46 (2.91) 69.98 (2.84) 5.552 0.000
Eleven 72.89 (2.98) 71.42 (2.58) 5.388 0.000
Twelve 74.46 (3.08) 73.14 (3.05) 4.566 0.000
Fourteen 76.09 (3.41) 74.78 (3.93) 4121 0.000
Sixteen 77.92 (3.56) 76.54 (2.84) 3.982 0.000
Eighteen 79.83 (3.61) 78.33 (3.33) 3.960 0.000
Twenty 81.56 (3.63) 80.47 (3.17) 2.811 0.005
Twenty Two 83.58 (3.64) 82.42 (3.64) 2.703 0.007
Twenty four 84.92 (3.49) 16.27 (3.71) 1.363 0.17
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economic differences of each community(2°1,
World Health Organization suggested to

evaluate the accuracy of wusing NCHS
information and its  application to
communities with different genetic

backgrounds(21l,

The study of Kamal et al. in Qatar on 0-5
year-old children and comparing their results
with NCHS showed that 11% of children
suffered from dwarfism and 4.4% were
underweight. The information obtained from
present study showed the irrelevance of
applicability of NCHS curve to our region. Also,
a study carried out in Saudi Arabia in 2003 on
0-3 year-old children showed that children's
growth measurements in Saudi were different
from NCHS-based results and required
different charts for each region(23l. This
difference was observed not only in various
countries, but maybe true in different regions
of the same country and even different times
of the same region due to the differences in
nutrition and increasing awareness of
peoplel24+27], Comparative studies in Hong
Kong in 1995 and 1975 showed changes in
children's growth(28l. Different results have

been obtained in the various studies in
different regions of Iran. In this connection, a
study conducted in Isfahan in 1997 showed
the suitability of NCHS curve for children
evaluation, but studies carried out in 1990-92
and during 1996 in Shiraz,Iran showed that all
corresponding centiles were lower than that
of NCHSI[729, Such differences in various
regions of the world and NCHS was due to the
variabilities in genetic and environmental
factorsB30l. In this regard, efforts were made to
provide suitable growth curves for different
races[31l, With regard to foregoing differences,
extensive studies were carried out to prepare
standard curves for many countries(2332.3334],
Studies on the height and weight of children
in some countries showed higher or lower
values compared with those of NCHS
measurements|35-37],

The present study which was conducted in
Jahrom (Southeastern Iran) in 2004 on
children under two years of age showed that,
although children's weight at birth was not
different from NCHS, gradually their weight
and height differ from that of NCHS
measurements which were the same as those
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of the previous study in Shirazf6l. All weight
centiles in girls from six months and in boys
from two months of age were lower than
NCHS measurements, but the same as values
reported from Shiraz (Table 3 and 4). The
same difference was also true for height,
whereas, all height centiles at birth were
higher than NCHS measurements, but a
reduction in height was found after one month
of age, as all height centiles were lower than
that of NCHS.

The present study only included the infants
born in Jahrom city, whereas a nationwide
cohort study is needed for monitoring the
growth and obesity in children.

Conclusion

According to the results obtained, height and
weight in children under two years of age in
Jahrom necessitated the setting up of a
standard curve for this region. If NCHS
measurements are used, some children may
be considered thinner or shorter for no
reason, demanding a local curve to be
established. The local standard provided in
this study can assess the growth both in
clinical practice and public health programs in
the country, and warrant a national study to
be conducted periodically in order to
standardize these results.
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