
Introduction
Height and weight are important indexes to deter-
mine the health status of children and adolescents.
Special biological mechanisms regulate this growth
pattern. Many genetic, systemic, endocrine and
geographic factors affect the growth and it has
different patterns in various societies.1 NCHS
growth charts are used in many parts of the world.2
Some cross-sectional studies have been conducted in
Isfahan, a central city of Iran (1975), Shiraz in
southern Iran, and Tehran (1990–1992).3–5 All the
percentiles of generated charts were substantially
below those of the NCHS charts, but the spread was
similar. In 1997, an anthropometric evaluation of
6–18-year-old Isfahani female students was carried
out. The goal of the study was to establish height and
weight values for use in clinical settings. 

Method
Isfahan Province, located in the central part of
Iran, has a total population of approximately 
4 000 000 and its capital city has a total population
of approximately 1 000 000. From 200 000 female
Isfahani students aged 6–18 years in 1997, we
selected 4638 people by a random cluster sampling.
The height (cm) and weight (kg) were measured by
trained health staff and their percentiles were
determined by SPSS software. To compare the
results with previous similar studies in Iran in 1975,
and 1990–1992,4,5 Student’s t-test was used and 
p-values less than 0.05 were considered statistically
significant. 

Results
The generated centiles are shown in Tables 1 and 2.

Discussion
In this study the height and weight of 6–18-year-old
female Isfahani students were measured in 1997. The
generated results are eligible only to female children
and adolescents of Isfahan city. A research study
performed in Tehran city in 1990–1992 reported that
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Summary
Considering the different patterns of growth in various societies, an anthropometric evaluation of
6–18-year-old female students was carried out in 1997 in Isfahan, Iran with the goal of establishing
height and weight values for use in clinical settings. 4638 female Isfahani students aged 6–18 years
were selected by a random cluster sampling. Their height (cm) and weight (kg) were measured and
the related percentiles were determined. The results were compared with previous studies in Iran
using Student’s t-test. Findings show an increase of 6–12 cm in height and of 1–4 kg in weight of
Isfahani female 6–18-year-old students as compared with a similar study in 1975. The height curves
can be approximately superposed on those of NCHS growth charts, but American girls are signifi-
cantly heavier than Isfahani girls after the age of 14. The growth parameters among Isfahani female
students have improved compared with those of their compatriots and also their fellow citizens 22
years earlier. Improvements in nutrition, health services or other unknown environmental factors
may have contributed to an increase in the growth indexes.
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all growth charts of Tehrani children aged 2–18 years
were substantially below those of the NCHS charts,
although the spread was similar.5 Isfahani growth
percentiles are almost similar to NCHS percentiles in
1997 (Figs 1 and 2).

A comparison of Isfahani female students aged
6–18 years in 1997 to female American children of
the same ages shows that the growth curves of
Isfahani female students in 1997 can be approxi-
mately superposed on those of NCHS, which were
determined 18 years earlier (Fig. 1). Although the
height of female American children and adolescents
may have increased during this 18-year interval, and
although it is not logical to say that the heights of
American girls in 1997 are equal to those of Isfahani
girls, this study shows that NCHS charts can be
applied to the evaluation of female Isfahani children.

The curves of weights in Isfahani girls lay approxi-
mately on those of NCHS until 14 years of age.
American girls are significantly heavier than Isfahani
girls after that age (by 2–4 kg), although the differ-
ences in heights are negligible (Table 2, Fig. 2). These
differences may be due to characteristics of the body
frames and muscle mass which establish after
puberty. If the nutritional status was the cause, the
mentioned differences should have been observed
earlier than 14 years of age. One possibility is that
gonadal steroids have greater effects on increasing
muscle mass or bone density in American girls
compared with Isfahani students due to genetic
differences.

In comparison with a similar study, which was
carried out on 10–14-year-old Isfahani girls in 1975,2
the 6–12 cm increase in height was observed over 22
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TABLE 1
Centiles, mean and standard deviation of Isfahani female students’ heights in 1997

Age Frequency SD X̄ P5 P10 P25 P50 P75 P90 P95

6 252 5.1 118 110 112 115 118 122 125 126
7 279 5.3 124 115 117 120 124 128 130 132
8 255 5.5 129 119 122 126 129 132 136 138
9 254 6.6 134 123 126 130 134 138 142 144

10 295 7.4 140 129 131 135 140 145 151 153
11 359 7.8 146 134 137 142 147 152 156 159
12 370 6.7 152 140 143 148 152 156 160 162
13 390 6.1 156 145 148 152 156 160 163 165
14 421 5.8 158 149 150 155 158 162 165 168
15 446 5.8 159 151 153 156 160 163 167 169
16 554 5.9 160 150 152 156 160 164 167 170
17 457 5.4 159 150 152 156 159 163 166 168
18 306 6.1 159 149 152 156 159 164 167 170

Total n = 4638. SD = standard deviation, X̄= mean, P = percentile, P50 = median. 

TABLE 2
Centiles, mean and standard deviation of Isfahani female students’ weights in 1997

Age Frequency SD X̄ P5 P10 P25 P50 P75 P90 P95

6 252 3.8 21 15 18 19 21 23 26 28
7 279 4.2 24 19 20 21 24 26 30 32
8 255 4.6 27 20 22 24 26 30 33 36
9 254 5.5 30 22 24 25 29 33 37 40

10 295 7.5 34 24 26 30 33 39 45 50
11 359 8.8 39 27 29 33 37 44 50 56
12 370 9.1 44 30 32 36 43 50 57 60
13 390 9.4 48 36 37 41 46 54 60 66
14 421 9 51 39 41 45 50 55 62 67
15 446 9 54 42 44 48 52 60 65 71
16 554 8.5 53 41 43 47 51 58 65 70
17 457 8.6 54 42 45 49 53 60 67 71
18 306 8.8 54 42 45 49 54 59 65 71

Total n = 4638. SD = standard deviation, X̄=  mean, P = percentile, P50 = median.



years. The median of their weights increased as much
as 1–4 kg from 1975 to 1997. Because the genetic and
geographic factors remained unchanged during these
22 years, these significant differences may be due to
improvements in nutrition and health service
delivery status or some unknown factors.

The median heights and weights of children in
Shiraz a decade ago lay approximately on the 25th
percentile of US children, but were above most
groups of children from the developing world.4 The
heights of Isfahani female students in 1997 were
almost equal to those of NCHS.

All the centiles of heights and weights of urban
Isfahani female students aged 6–18 years in 1997
were comparable to those of NCHS charts. Their
growth parameters have improved compared with
those of their compatriots and also their fellow
citizens 22 years earlier. Improvements in nutrition,
health services or other unknown environmental
factors may have contributed to an increase in the
growth indexes. 
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FIG. 1. Comparison of height percentiles of Isfahani
female students in 1997 with NCHS standards. �,
P5; �, P50; �, P95; *, P5 of NCHS; �, P50 of NCHS;
+, P95 of NCHS.

FIG. 2. Comparison of weight percentiles of
Isfahani female students in 1997 with NCHS
standards. �, P5; �, P50; �, P95; *, P5 of NCHS; �,
P50 of NCHS; +, P95 of NCHS.




