
(rs731236), with ISS was also tested for comparison.

Patients and methods
Patients

Recruitment of children with ISS was accomplished
from referrals to the endocrinology unit of the 4th depart-
ment of paediatrics, of the medical school of Aristotle Uni-
versity of Thessaloniki, at Papageorgiou general hospital,
for short stature evaluation, from May 2008 to December
2010. Perinatal, family and personal history was taken
from all families and each child underwent a thorough
physical examination and extensive laboratory testing to
exclude all identifiable causes of symmetric short stature.
In all children with ISS two provocation tests were per-
formed in order to exclude growth hormone deficiency.
Furthermore, in all female participants a karyotype analysis
was performed in order to exclude Turner syndrome. There
was no genetic testing for other causes. Hypothyroidism
and celiac disease were also excluded by measurement of

thyroid hormones/TSH and specific antitransgluatminase
antibodies, respectively. 

Forty seven Greek children were finally included in the
ISS study group. The control group included 60 Greek
children of similar age and gender distribution to the ISS
group, selected from among outpatients who presented at
our Department during the study period, for a variety of
reasons.  Exclusion criteria for the enrolment in the control
group were short stature and chronic or endocrine disease,
including obesity. Demographics of the control and study
groups are shown in Table 1. The study was approved by
the Ethics Committee of the Medical School of the Aris-
totle University of Thessaloniki, and informed consent was
acquired from all participants’ parents/guardians. The
study conformed fully to the Declaration of Helsinki for
biomedical research on human subjects.

Anthropometric measurements 
Height measurements were performed using a Harp-
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Table 1. Demographic characteristics of the 60 children with normal stature (control) and 47 ISS children included in the study.
Controls (n= 60) ISS (n= 47)

Boys/Girls (%) 30/30 (50.0/50.0) 21/26 (44.7/55.3)
Age (years, mean ± SD) 9.28 ± 3.24 10.42 ± 3.20
Height (cm, mean ± SD) 137.3 ± 17.  11 127.2 ± 16.32
Height (HAZ,mean ± SD) 0.84 ± 0.91 -2.23 ± 0.53
Weight (kg, mean ± SD) 33.93 ± 12.78 27.73 ± 9.92
BMI (kg/m2, mean ± SD) 17.39 ± 3.30 16.57 ± 2.86
ISS: idiopathic short stature, SD: standard deviation, HAZ: height for age z-score according to the world health organization, BMI: body
mass index.

Table 2. Genotype frequencies of VDR gene polymorphisms the 60 children with normal stature (control) and 47 ISS children
included in the study.

rs10735810 (FokI) ISS Controls p Caucasians15 Greek children13

genotype n (%) n (%) (%) (%)
CC (FF) 21 (44.7) 28 (46.7) 0.137 (36) (44.9)
CT (Ff) 25 (53.2) 25 (41.7) (48) (43.5)
TT (ff) 1 (2.1) 7 (11.7) (16) (11.6)
Hardy-Weinberg, p 0.074 0.935
rs731236 (TaqI)  ISS Controls p Caucasians15 Postmenopausal

Greek women16

genotype n (%) n (%) (%) (%)
TT (TT) 18 (39.1) 21 (36.8) 0.923 (36) (34.5)
TC (Tt) 20 (43.5) 27 (47.4) (47) (49.7)
CC (tt) 8 (17.4) 9 (15.8) (17) (15.7)
Hardy-Weinberg, p 0.837 0.999
VDR: Vitamin D Rteceptor, ISS: idiopathic short stature. Traditional genotype terminology is included (in parentheses) to allow comparison
with older references.

Table 3. Distribution of HAZ values following stratification according to the rs10735810 polymorphism.
HAZ (mean ± SD)

Genotype ISS Controls Total
(n) (n) (n)

CC -2.17 ± 0.54 0.62 ± 0.89 -0.74 ± 1.59
(21) (28) (49)

CT -2.11 ± 0.51 0.84 ± 0.85 -0.50 ± 1.64
(26) (25) (50)

TT 0.47 ± 0.98 0.14 ± 1.30
(7) (8)

p 0.993 0.558 0.408
HAZ: height for age z-score according to the world health organization, SD: standard deviation, ISS: idiopathic Short Stature.  In the ISS
group the HAZ distribution was computed for the T carriers, since there was only a single TT genotype present.
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