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ABSTRACT

This study aim was Construction of height-weight growth charts for 2-18 year old boys in Qayenat City and
comparison with NCHS standard height-weight growth charts. The research methodology was descriptive and the
data was collected via field procedure. The population of the study consisted of 2-18 year old boys in both urban
and rural areas of Qayenat City, which were estimated to be 31353 people. In order to select the participants,
Qayenat City was first divided into four regions so that all regions (clusters) were relatively similar in terms of
climatic, economic and cultural conditions. Based on administrative divisions, Qayenat City is divided into four
regions which relatively account for these similarities. Subsequently, schools, healthcare centers and classes were
randomly selected. The sample size was determined using Morgan table (N=3200). In order to collect the data, the
researcher along with eight interns of healthcare centers formed two teams and referred to the selected schools to
measure the height and weight of the participants. Descriptive statistics including measures of central tendency and
variability, frequency were used to analyze the data. The results showed that the height and weight percentiles of 2-
18 year old boys in Qayenat City were below the respective weight percentiles of NCHS standard at all age levels.

Keywords: height, weight, growth charts, NCHS.

INTRODUCTION

Pediatricians and health experts are supposedalowdéh children's affairs including concern forethappropriate
growth and development. Measurement of childreaigtt and weight is one of the most common metlusesl to
study children's physical growth. Just as normalngin is an indicator of children's health, deviatioom growth
pattern also signals a nonspecific but signifieymiptom of severe diseases. Such deviation malyeb#rst sign of
a child's problem which may be left unnoticed ebgrparents. Periodical measurements are much rewrarding
than once-for-all measurements because they albwwdentification of any deviation from a specifattern of
growth even if the growth curve falls within a nantimit [1- 2].

It is of utmost importance to supervise and assk#dren's nutrition and development so as to wdrtiaeir normal

development, maintain and improve their healthyrieg and physical fithess [3-4]. Measurement ofiyo
dimensions, particularly height and weight, is ¢ime main sources of information on nutritional aledelopmental
status of children [5]. Developed countries havestaicted growth standards and studied the rekgtiprbetween
growth and environmental factors.

The early studies considered differences in physgr@wth between races, socio-economic statuses and
geographical factors [6- 7]. Before the establishivef standard curves of American National CenterHealth
Statistics (NCHS), most of the growth charts coodly be used temporarily since the research sanwpdes not
universal and the results not generalize able [B8fore NCHS chart was developed, a rather engurimve was
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the result of a combination of Boston and lowa sidwhich was used in medical reports. Many stigighe U.S
and other countries were conducted to compare theilts with Boston-lowa curves. The data in ladlse studies
were collected from white north European childremall as middle class children of Boston and lowa.

Longitudinal studies on child growth patterns weomducted in the U.S so as to construct percerdibesgrowth

curves consistent with racial, socio-economic arebggaphical differences so that the findings cobkd

generalizable to all regions of the U.S. Since ti¢@HS standard curves came to be regarded aenefeicharts
for monitoring children and adolescents' growthriany parts of the world. However, while the sampised for

constructing NCHS curves were universal, differsniceclimate, economy and genetics between theaddSother

countries, particularly developing and third wockiuntries, may render these charts inappropriateteespond to
the growth pattern in these countries. It is naablmention that this lack of correspondence tsonty peculiar to

different countries but also exists among differeggions of the same country due to different emrnental,

economic and cultural conditions as well as thewrhof physical activity. Therefore, the growth wes need to be
constructed separately for every region [10].

Regular measurement of height and weight and rewprihe results on appropriate curves may help raiag
growth disorders early so that proactive measua@sbe taken as such [11]. Therefore, it is beconringeasingly
important to use normal height-weight growth chaasassure children's health [12-13]. The mainresfee of
growth assessment is growth curves which usuallgviothe criteria of western countries includingdgtand [14],
Sweden [15] and the U.S [16]. Various studies reh@wvn that growth pattern varies over time [17]c &xample,
Dutch 8-10 year old children have grown as mucl22smm in average height between 1965 and 1980 [18].
Therefore, considering the demographic differentlkese charts cannot be used as real referencegrdaith
pattern in all societies.

American or English reference charts are usedan to assess children and adolescents growth mpatbercause
Iranian children growth patterns in different deyghental stages have not yet been studied comsiekén Still,
limited studies have been conducted in some redisecially urban areas) including the investagatf children
height and weight in Shiraz [16], Tehran [20], kda [21], Mashhad [22], Gilan [23] and Kerman [24].

It is evident that growth in height and weight isaxiety is affected by factors peculiar to thatisty. These factors
may include genetics, race, nutrition, type aneénsity of physical activity and cultural and economstatus [25-
13]. Considering the variable effects of these dexctin different countries, a reference height-lweighart
constructed for a developed country may not adetpatcount for children growth patterns in evewgisty [10].
These factors may not only exert variable effectshildren growth but they may also bring aboutedént growth
rates in different regions of the same countrynggoreign reference charts may result in the ifieation of some
children as underdeveloped thought they be nommtrims of the standards of their own society.

In developed countries, measurement of anthropamdiaracteristics of individuals has helped depeiorms for

the assessment of children and adolescents groiethiever, no comprehensive norms have yet been dgeelin

Iran, which could be used in different regionstod tountry. Therefore, lack of local or nationderence charts is
one the sources that inspired the conduction optheent study. The question is that whether owuswtg foreign

reference charts results in the misconception afiém children and adolescents rate of growth. &foeg, the

present study aims at compiling tables and plottingmal curves of height and weight growth for 2yiar old

boys in Qayenat City. Then these curves will be parad with NCHS standard curves, which are usethas
reference charts for monitoring children growtHramn, so as to determine whether or not NCHS cletsbe used
as references for the assessment of children avidsaeints growth in Qayenat City.

MATERIALS AND METHODS

Due to objective, realistic and regular charactdiim of the existing properties, the method of phesent study is
descriptive.In this type of research, the data should be oyt collected and reported with no subjective
abstraction [26] The population of the study consisted of 2-18 yelar boys in both urban and rural areas of
Qayenat City, which were estimated to be 31353 lgedp order to select the participants, Qayendy @as first
divided into four regions so that all regions (téus) were relatively similar in terms of climatieconomic and
cultural conditions. Based on administrative dimis, Qayenat City is divided into four regions whielatively
account for these similarities. Subsequently, skshobealthcare centers and classes were randonhdygtes
(N=3200).
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In order to collect the data, the researcher aleith eight interns of healthcare centers formed teams and
referred to the selected schools to measure thyhthand weight of the participants. Descriptivdistas including
measures of central tendency and variability, fezgpy charts and relative frequency were used ttyzméhe data.

RESULTS
Comparison of participants' height and weight withNCHS standard charts
Table 1 illustrates the statistics of height andgivein 2-18 year old boys in Qayenat City. Thdeadiso displays
the number of participants in each age group.

Tablel. Statistics of height and weight in 2-18 yeald boys in Qayenat City

Statistic Number Height (Cm) Wight(Kg)

Age Meant Std. D | Min | Max | Mean+ Std. D| Min | Max
2 108 85.1+3.6 79 96 11.8+14 9 18
3 108 92.5+4.6 85 106 13.2+2.06 10 21
4 108 97.9+4.1 91 110 16.5+2.9 10 2b
5 216 108.946.2 93 121 16.9+3.4 10 2P
6 216 114.5+5.3 100 131 19.1+4 1P 3p
7 108 117.744.9 107 13d 20.1+2.3 1p 26
8 186 125.546.2 114 142 23.4+£3.1 17 3n
9 186 128.7+5.2 111 141 24.9+3.2 1P 43
10 108 135.245.6 123 151 28.6+4.7 22 51
11 216 137.8+7.4 121 16( 30.6%6.1 23 51
12 216 139.146.9 125  16( 31.3+4.8 23 58
13 214 142.4+7 127 161 33.845.9 2p 51
14 216 150.1+10.5 12§ 17% 39.4+8.9 26 G6
15 251 157+9.4 1320 171 44.849.6 2y I3
16 216 166.3+8.8 144 185 52.7+9.9 34 93
17 180 167.247.5 145 183 55.1+10.4 38 1p6
18 144 170.7+6.1 154 193 58.2+9.2 39 93

Table2. Height percentiles in Qayenat City and NCIS standard height percentiles

Statistic 5" 25" 50" 70" 95"

Age NCHS | Qayenat| NCHS | Qayenat| NCHS | Qayenat| NCHS | Qayenat| NCHS | Qayenat
2 82.5 81 85.3 82.5 86.8 84 89.2 87 94(4 94
3 89 86 92.6 89 94.9 92 97.1 95 102 103
4 95.8 92.4 100 94 102.4 97.5 1057 100 109.9 107
5 102 99 106.5 104 109.9 109 1128 114 117 119
6 107.7 105.8 112.5 111 116.0 115 119.2 118 1235 23 1
7 113 109 118 114 121.7 118 12§ 1217 129.7 125
8 118.1 116.3 123.2 121 127 125 130.5 124 136.7 138
9 122.9 1214 128.2 124 132.p 130 136 132 141.8 138
10 127.7 1274 1334 131 1375 135 141.6 139 148.1144
11 132.6 126 138.7] 133 143.8 137 147.8 142\7 154.9 151
12 137.6 128 144 .4 134.2 1497 139 154.6 144 162.3151
13 142.9 131 150.5 138 156.p 142 161.8 14 169.8 4 11
14 148.8 132 156.9 143 163.1L 150 168.5 159 176.7 6 14
15 155.2 142 163.3 150 169 157 174.1 164 18[1.9 172
16 161.1 149.8 168.7 160 1735 167 178.1 178 185.4179
17 164.9 152 171.9 163 176.p 167.1 180.5 172 187.3178
18 165.7 160 172.3 167 176.B 171 181.2 174 187.6 9 11

Table 2 illustrates percentiles of participantsgheand NCHS height standard. The table displagsst, 25", 50"
(median), 78 and 95' percentiles. The results showed that the heigtitepéiles of 2-18 year old boys in Qayenat
City were below the standard height percentileN@HS at all age levels. However, the degree ofatian
between the participants' height percentiles an#iSl@eight percentiles differs at different age Isve

Table 3 illustrates percentiles of participantsigheand NCHS weight standard. The table displags®, 25", 50"
(median), 78 and 9%' percentiles. It is notable to mention that"2&rcentile corresponds to the first quartef" 50
percentile is the second quarter and th® F&rcentile equals the third quarter of particisamteight. As shown in
Table 4, the weight percentiles of the 2-18 yedrhmys in Qayenat City were below the standard eygrcentiles
of NCHS at all age levels. However, the degreeasfation between the participants' weight perceatdnd NCHS
weight percentiles differs at different age levels.
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Table3. Weight percentiles in Qayenat City and NCHStandard weight percentiles

Statistic 5n 25" 50" 70" 95"

Age NCHS | Qayenat| NCHS | Qayenat| NCHS | Qayenat| NCHS | Qayenat| NCHS | Qayenat
2 10.49 10 11.55 11 12.34 12 13.36 13 15)50 145
3 12.5 10 13.52 12 14.6% 13 15.18 14 1777 17
4 13.64 12.4 15.39 14 16.69 16 17.99 17.% 20127 20
5 15.27 11 17.22 14 18.6 16 20.14 18 23/09 23
6 16.93 15 19.07 17 20.69 18 22.4 20 26.34 25
7 18.64 16 21 18 22.85 20 24.94 22 30.12 27
8 20.4 18 23.09 21 25.3( 23 27.91 26 34.p1 28
9 22.25 20 25.4 23 28.13 25 31.46 26 39.68 29
10 24.33 23 28.07 25 31.44 27 35.61 31 4527 3
11 26.8 24 31.25 27 35.3 29 40.38 32 5147 44
12 29.85 25 35.09 28 39.78 31 45.77 34 58/09 4
13 33.64 25 39.74 30 44.95 33 51.79 37 65/02 4
14 38.22 27 45.21 32 50.7¢ 38 58.31 43 72]13 55
15 43.11 32 50.92 38 56.71 42 64.12 50 79/12 63
16 47.74 38.8 56.16 46 62.10 52 70.26 57 85(92 70
17 51.5 42 60.22 50 66.31 53 74.17 59 9131 74
18 53.97 47 62.61 52 68.88 57 76.04 63 95/76 75

DISCUSSION

The results showed that the weight percentiles-©8 2/ear old boys in Qayenat City were below thepeetive
weight percentiles of NCHS standard at all ageltevehe greatest difference was noticed at theadiddl so that,
after the age of eleven, the"5percentile of participants' weight inclines to ffepercentile in NCHS standard and
in some cases (the ages 12-15) coincides with theefcentile in NCHS standard. All percentiles oftiggpants'
height were below the respective percentiles in SGthndard and the difference becomes greaterthéieage of
eleven so that, at the age of eleven, tHB srcentile of participants' height inclines to 8iepercentile in NCHS
standard and in some cases (the ages 12-14) ceénwith the % percentile in NCHS standard.

The results show that, with increasing age, theafanalnutrition significantly increases in therfieipants. Sudden
dramatic increase in difference between participaaterage height and weight and NCHS standardesua the
age of eleven may relate to differences in pubagyg between the samples. That is, American childeach

puberty sooner than their peers in Qayenat Citys Tilay be accounted for by reduction in the diffees as
children's age increase. Research has shown thpetature may affect the puberty age so that @hilaévho live in

cold climates reach puberty at older ages compawiitly those who live in warm regions [27]. Sincey@aat is

located in a cold region, the sudden dramatic diffee in height and weight at age 11 between tlesept

participants and their American counterparts maateeto differences in their puberty age. Besidebker factors
such as environment, socio-cultural conditionstams, genetics and nutrition may also reflect thfei@nce in

puberty age.

The present findings correspond to similar studieslranian children and adolescents in other citietuding
Isfahan, Ahwaz, Tonkabon, Kerman, Shiraz, BabokhR§23-24-27-29-30-31-32]. Labbaf Ghasemi et &9
reported that 50 percentile of elementary students' height and mtetgrresponds to the ®%ercentile of NCHS
standard, and, from the age 10 onward, it movesibtie 28 percentile of NCHS standard. This is consisterth wi
the present findings [28]. Ansari (1998) reporthdtt44.6% and 14% of female elementary studenthimaz are
below the & standard percentile in terms of weight and heiggpectively [29]. Nasiri et al (1999) showed that
there is a small difference in B@ercentile of height and weight at the ages 7&bétween students in Tonkabon
and NCHS standard; however, the difference inceeasth increasing age [30]. Ahmadi (1998) reportieat 6-11
year old boys and girls in Kerman have significatalss average height and weight comparing withr theaerican
peers, and the difference increases with increasijeg31]. Hajian (2000) showed that thé"F@rcentile of height
and weight in both male and female elementary stisden Babol remains close to the™percentile of NCHS
standard up to the age 11 where it remains belev2®i percentile of NCHS standard. Besides, th8 pércentile
of both male and female height and Wei%ht fallsMeen the 28 and 58' percentile of NCHS standard. However,
from the age 10 onward, it falls below thé"3&ercentile of NCHS standard.

Delshad et al (1998) studied the growth rate dbgind boys in Hamadan and reported that tHe&centile of
children height and weight corresponds to similarcpntiles of NCHS standard up to the age elevewgetlier,
differences were noticed at the onset of pubertywéen the participants and NCHS standard [33]. Amtaya
(2003) reported that height-weight growth curve$df8 year old students in Isfahan correspond t&éi8@eight-
weight growth curves [20]. Research on school caiidyrowth rates in developing countries shows dhabst 10%
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to 50% of children are below thd' percentile of NCHS standard in height and weigH][ Walker et al (1997)
reported that 31.8% of African school children weedow the & percentile of NCHS standard in weight [34].
Zaman et al (1997) reported that 75% of Bengaldcan suffered from malnutrition in terms of weidght age and
height [35].

The results suggest that though intensive longiiditudies have been carried out on children heigt weight in
the U.S and the resulting charts are consideredadid international reference charts, Iranian atefd and
adolescents' growth rates and patterns differ denably from NCHS standard.

A comparison between the present findings and thbfee studies in east Tehran, Rasht and Isfahawed that 2-
18 year old boys in Qayenat City have lower averagight and weight than their peers in other regiohthe
country. This may be regarded as a serious watnitige officials of Qayenat City.

Overall, the results of comparison between the tiaharts of boys in Qayenat and NCHS standardshevealed
that Qayenat boys are shorter than their Americarat all age groups. The difference was morieeddile in
weight and the difference in both height and weigbteased with increasing age. This indicatesinbppropriate
nutrition of families in Qayenat City. The slow eabf growth with increasing age often relates ttrition and
economic status of families. Although physical gtlovg influenced by genetic and environmental fesstautrition
and socio-economic factors play more significatésoTherefore, since Qayenat City is consideredrasof the
disadvantaged regions with inappropriate econotaitis, the differences between the height-weighvtr rates in
Qayenat children and NCHS standard rate may bibwttd to malnutrition. In this regard, genetic astinatic
factors may be less important. Further longitudioahort studies or cross-sectional studies withcifipetime
intervals are required to illuminate other potdrfators. The present findings showed that chitldxad adolescents
in Qayenat significantly differ from their Americgreers in growth rates. Thus, the height-weightmnacharts of
North American children may not be applicable te @ayenat population. In this regard, local anibnat growth
standards should be developed consistent withtioutai conditions of Iranian children.
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