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Abstract: The p r e s e n t  c ro s s -s e c tio n a l s tu d y  w a s  co n d u c te d  o n  74 S a rd in ia n  sc h o o lb o y s , a g e d  
1 1 -1 3  y e a r s , 4 8  f r o m  th e  u rb a n  m u n ic ip a l i ty  o f  P o r to sc u so  a n d  2 6  f r o m  th e  s e m i-u rb a n  
m u n ic ip a l i ty  o f  S es tu . In  th is  w o rk  th e  fo l lo w in g  a n th ro p o m e tr ic  m e a su re m e n ts  w ere  a n a ly ze d :  
w eig h t, s ta tu re , u p p e r  a rm  c irc u m fe re n c e , b ie p ic o n d y la r  b re a d th  o f  h u m eru s . T he  fo l lo w in g  
d e r iv e d  a n th ro p o m e tr ic  v a r ia b le s  w e re  a ls o  ca lcu la ted : r e la tiv e  s i t t in g  h eigh t, w a is t /h ip  
c ir c u m fe re n c e  ra tio , su m  o f  b iceps , tr ic e p s  a n d  m e d ia l c a l f  s k in fo ld s , e s t im a te d  u p p e r  a rm  m u sc le  
p lu s  b o n e  area .

F o o d  in ta k e  d a ta  w ere  g a th e r e d  d u r in g  th e  p e r io d  o f  a n th r o p o m e tr ic  su rv e y in g . To  
s ta n d a rd iz e  e n e rg y  in ta k e s  (kca l/d ie ) f o r  age , th e se  w ere e x p re s se d  a s  a  p e rc e n ta g e  d if fe r e n c e  o f  
th a t  re c o m m e n d e d  f o r  I ta lia n  m a le  c h ild re n  o f  th e  a g es c o n s id ered . B y  u n iv a r ia te  a n a ly s is  o f  
v a r ia n c e  a  s ta tis t ic a lly  s ig n if ic a n t d if fe r e n c e  in  e n e rg y  in ta ke  p e r c e n ta g e s  w a s  no ted . T h e  b o y s  o f  
P o r to s c u so  sh o w e d  a  h ig h e r  a v e ra g e  o f  e s t im a te d  en erg y  in ta k e  th a n  th o s e  o f  Sestu . D ie ts  w e re  
g r o u p e d  in  th ree  c a teg o r ie s: h y p e rc a lo r ic , n o rm o c a lo r ic , h y p o c a lo r ic . G -te s t d e m o n s tra te s  a  
s ta t i s t ic a l  s ig n if ic a n t in te rg ro u p  va r ia tio n . T h e  b o y s  o f  P o r to sc u so  w ith  re sp e c t to  th o se  o f  S e s tu  
h a v e  lo w e r  p e rc e n ta g e s  o f  n o rm o -  a n d  h y p o c a lo r ic  d ie ts . S ta n d a r d iz e d  v a lu e s  o f  th e  
a n th r o p o m e tr ic  v a r ia b le s  w ere  c o m p a re d  b e tw een  th e  tw o g ro u p s , b y  o n e - w a y  a n a ly s is  o f  
v a r ia n c e . C o m p a r iso n  o f  th e  b io m e tr ic  v a r ia b le s  rev e a le d  a  s ta ti s t ic a lly  s ig n if ic a n t d if fe r e n c e  f o r  
e s tim a te d  u p p e r  a rm  m u sc le  a rea ; the  u rb a n  b o y s  o f  P o r to sc u so  w ere  o n  th e  a v e ra g e  h ig h e r  th a n  
th e  se m i-u rb a n  b o y s  o f  S estu . O n  th e  b a s is  o f  th e  s ig n if ic a n t d if fe r e n c e  in  d ie ta ry  s ta tu s , in  
e s tim a te d  e n e rg y  in ta ke  b e tw een  th e  tw o  g r o u p s  com pared , a n d  th e  h e te r o sc e d a s tic i ty  n o te d  f o r  
th e  e s t im a te d  u p p e r  a rm  m u sc le  a rea , a  s u b s ta n tia l  d iffe ren ce  in  n u tr i t io n a l h a b its  b e tw een  th e  
tw o  g r o u p s  o f  S a rd in ia n  b o y s  is  h y p o th ize d .
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Introduction

Studies in different part of the world indicate that children bom and raised in better 
environmental circumstances have shown a better growth than coevals in disadvantaged 
conditions (Tanner 1962, Goldstein 1971, Meredith 1979, Greco et al. 1982, Singh et al. 
1987, Eveleth and Tanner 1990, Johnston 1994).

Differences in growth are ascribed to the continuos action of direct (e.g. nutritional 
habits and health conditions) or indirect factors (e.g. social, economic, and demographic 
conditions) on human genetic potential for growth.

The aim of this work is to verify whether or not statistical significant differences 
between two groups of Sardinian boys (aged 11-13 years), from two municipalities of
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southern Sardinia, exist for some anthropometric characteristics, energy intake, and 
dietary status.

One of these municipalities is classified from the Italian National Statistics Bureau 
(ISTAT 1986) as urban (Portoscuso) and the other one as semi-urban (Sestu).

Subjects and Methods

The present cross-sectional study was conducted during March and April of 1993. 
The sample considered for this work was composed of 74 male Sardinian schoolboys, 
aged 11-13 years, 48 from the urban centre of Portoscuso and 26 from the semi-urban 
centre of Sestu.

All children measured were unrelated, apparently healthy, and presented no apparent 
physical defects or malformations. In this work the following anthropometric 
measurements were analyzed: weight (WG) and stature (ST) for body size, upper arm 
circumference (UA) - right side - and biepicondylar breadth of humerus (BH) - right side 
- for robustness. The following derived anthropometric variables were also calculated: 
relative sitting height (RSH) - sitting height/stature - for body shape, waist/hip 
circumference ratio (W/H) as an indicator of central fat distribution, sum of biceps, 
triceps and medial calf skinfolds (SS) as an indicator of peripheral fat distribution, 
estimated upper arm muscle plus bone area (UMA) as an indicator of body muscle and 
hence of body protein.

UMA was computed using the following formula (Forbes 1978, Clegg 1982), based 
on measurements of mid-arm circumference (C) and biceps (B) and triceps skinfolds (T) 
of the right side:

UMA = {[C - ti/2 (XB+T)]2/4tt}.
Children's dietary data were collected by questionnaires where foods consumed were 

recorded daily, for a whole week. Nutrient intake per capita/die was calculated using a 
computerized data base and the foods composition table by Fidanza and Versiglioni 
(1987). To evaluate energy intake (kcal/die) for age, this was expressed as a percentage 
difference of that recommended for Italian male children of the age considered from the 
Italian National Institute of Nutrition (INN, 1989), that is 2250 kcal/die for children 
aged 10-12 years and 2550 kcal/die for those aged 13-15 years. Besides, we have 
grouped the diets in three categories: hypercaloric, normocaloric, and hypocaloric. 
Considering normocaloric diets between ±10% standard recommended values, and as 
hyper- or hypocaloric diets respectively higher or lower of 10% standard values.

Food intake data were gathered during the period of the anthropometric surveying.
Since anthropometric data of male children of different ages were pooled, 

anthropometric measurements were trasformed into z-scores, using as reference data 
those of 267 boys aged 11-13 years attending the lower secondary schools in the 
municipalities of Portoscuso and Sestu. These data were collected from 1992 to 1993, 
and represent the 51.74% of the whole male lower secondary school population of the 
two centres.

The male children of the reference sample were grouped into 1/2 year age cohorts, 
e.g. 11.00-11.49, 11.50-11.99, .... ,13.50-13.99, based on the date of birth of each child. 
The z-score of a measurement is obtained as z, = (xi-m)/s, Xi being the observed value for 
that measurement of a subject of a given decimal age, and m and s, respectively, the 
mean and standard deviation of that measurement in the coeval reference sample.
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Results and Discussion

One-way analysis of variance showed heteroscedasticity for estimated energy intake 
(EEI) in the comparison between the Portoscuso and the Sestu samples. The average of 
EEI was higher in the sample of male children from the urban municipality of 
Portoscuso than in those of the semi-urban municipality of Sestu (Table 1). However, 
both groups presented lower energy intake with respect to that recommended for Italian 
coevals (INN 1989).

Portoscuso Sestu

n X n X F (df=l; 72) P <
A % kcal/die 48 -10.7102 > 26 -23.8348 7.148 0.01

In Table 2 the result of the statistic G (log-likelihood ratio test) for testing for 
differences of the distribution in dietary status between Portoscuso (urban) and Sestu 
(semi-urban) boys is showed. The G value indicates a statistically significant difference. 
The boys of Portoscuso compared with those of Sestu have lower percentages of normo- 
and hypocaloric diets.

Table 3 presents the mean of the anthropometric variables expressed in standardized 
values, and the results of the one-way analysis of variance applied for each variable in 
the two samples of the Sardinian boys examined.

Groups Hypercaloric Normocaloric Hypocaloric TOT

Portoscuso 22.92 14.58 62.50 48
Sestu 0.00 23.08 76.92 26

G = 8.637* d.f.= 2 p = 0.0133

Table 3: Means of the anthropometric variables expressed in standardized values, 
and univariate F-statistics

AnthroDometric
variables

Portoscuso
X

(n = 48)

Sestu
X

(n = 26)
F

(df= 1; 72)

Weight 0.0606 > -0.1178 0.524
Stature 0.1702 > -0.0508 0.812
Upper arm circumference 0.0680 > -0.2212 1.713
Biep. breadth humeri -0.0269 > -0.0288 0.001
Relative sitting height 0.0811 > -0.1408 1.137
Waist/hip ratio -0.1379 < 0.2200 3.385
Z(B+T+MC) skinfolds -0.1137 < 0.1265 1.219
UMA 0.2737 > -0.4197 7.757**

**p<0.01
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Table 1: One-way analysis of variance of energy intake percentages in comparing the sample of 
urban boys from Portoscuso and the semi-urban sample from Sestu

Table 2: Percentage of boys in 3 caloric category of dietary status and G-test for difference in 
distribution of dietary status in two groups of Sardinian boys aged 11-13 years



One-way analysis of variance showed heteroscedasticity for the estimated upper arm 
muscle plus bone area, with the values of the urban boys of Portoscuso being on the 
average higher than those of the semi-urban of Sestu. They were on the average lower 
for the other anthropometric variables considered, whereas the waist/hip ratio (W/H) and 
the sum of biceps, triceps and medial calf skinfolds (SS) are exceptions (Figure 1), 
though no significant departures from homoscedasticity were observed (Table 3).

z-score

Anthropometric variables
Fig. 1: Biometric profiles of the boys from Portoscuso and Sestu aged 11-13 years

However, the significant differences in EEI (Table 1), and in dietary status (Table 2) 
between the two samples compared, the heteroscedasticity noted for the estimated upper 
arm muscle plus bone area (Table 3), and the fact that UMA is considered a good 
indicator of body muscle and hence of body protein, allow us to formulate the hypothesis 
of a substantial difference in nutritional habits between the two groups of Sardinian boys 
examined (Sanna et al. 1994).

Besides, as suggested by Buffa et al. (1995), it may also be hypothesized that other 
different environmental conditions influence the growth performance of urban Sardinian 
boys from Portoscuso with respect to their semi-urban peers from Sestu.
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