
Causes of short stature in Iraqi hospital based study patients                                                 Munib A. Al-Zubaidi 

J Fac Med Baghdad                                                        221                                                     Vol.59, No.3, 2017 

Causes of short stature in Iraqi hospital based study patients 
 

Munib A.  AlZubaidi*      FICMS (Ped) 

Maher M. Saleh**            FICMS (Ped) 

Zahraa M. Jawad***       FICMS (Ped) 

 
Abstract: 

Backgrounds: Growth is an important objective parameter of general health of the child. Normal 

growth requires adequate nutrition along with various hormonal stimuli. Short stature is a common 

cause of referral to pediatric endocrinologists.   

Objectives: To find the causes of short stature in patients referred to pediatric endocrinology clinic of 

children welfare teaching hospital, the significance of bone age assessment and the variation of growth 

hormone level in these patients. 

Patients and methods: This prospective study was carried out in the endocrine clinic of Children 

Welfare Teaching Hospital/Medical City over ten months period, included 150 patients. A proper 

detailed medical history was taken, physical examination performed included growth parameters, and 

general investigations with bone age, thyroid function test, celiac screening and growth hormone level 

were done for all patients. Growth hormone stimulation test was done when indicated and phenotype, 

Karyotyping was done in selected cases. 

Result: The total number of patients included in this study was150, ranging from ≥ 2 to 16 years old, 

and the male to female ratio was 1.14:1.The relationship between age and gender is significant(p-value 

0.04).The commonest etiology was endocrine causes in 92(61.33%), non-endocrine causes in 

34(22.67%) and normal variant in 24(16%) patients. Bone age was delayed in 86(57.33%) and normal 

in 6(4%) of endocrine cause which is highly significant (p-value< 0.001), and in non-endocrine causes it 

was delayed in 24(16%) and not delayed in 10(6.67%) patients which is significant (p-value<0.01). 

Growth hormone level was deficient in 80(53.33%) patients of endocrine causes of short stature which 

is highly significant (p-value <0.001%), and deficient in 15(10%) patients of non-endocrine causes 

which is significant (p-value<0.03%). 

Conclusions: Growth hormone deficiency, familial short stature and constitutional growth delay were 

the leading causes of short stature in patients referred .Growth hormone deficiency is the commonest 

cause of short stature in those patients, bone age is a corner stone in evaluating short stature and it gets 

delayed in some cases with systemic and endocrine causes other than growth hormone deficiency and 

constitutional growth delay. 
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Introduction: 

Short stature (SS), defined as a height of more than 

two standard deviations below the average for same 

age and sex, and it is one of the most common 

causes of referrals to pediatric endocrinologists(1). 

Normal growth requires adequate nutrition along 

with various hormonal stimuli. The important 

hormones are: growth hormone (GH), insulin-like 

growth factor (IGF)-1, thyroid hormones, sex 

steroids and other growth factors (2). Linear growth 

is maximum during infancy; 25 cm in first year, 10 

cm/year in next 2 years. Subsequently, it gradually 

declines to 6–7 cm/year till puberty when again 

growth accelerates in sigmoid manner when it is 

around 10 cm/year (2). Bone age: a bone age 

assessment provides an estimate of a child's skeletal 

maturation by assessing the ossification of the 

epiphyseal centers. 3 CAUSES OF SHORT 

STATURE: Table (1) 4, 5                                                                                                                                                        

Normal variants of growth: Constitutional growth 

delay, Familial short stature Endocrinological 

causes: Growth hormone deficiency, 

Hypothalamic/pituitary irradiation, Hypothyroidism, 
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Congenital adrenal hyperplasia, Laron syndrome, 

Diabetes mellitus, Central diabetes insipidus, 

Pseudohypoparathyroidism. Non-Endocrinological 

causes: Celiac disease, Malnutrition, Genetic 

syndromes, Skeletal dysplasia and rickets, IUGR, 

Congenital heart disease, Chronic anemia and 

malabsorption, Renal tubular acidosis, Psychosocial 

dwarfism, Chronic renal failure, Bronchial asthma, 

Duchene muscular dystrophy, Cerebral palsy, Cystic 

fibrosis, Bartter syndrome, Drugs and radiotherapy 

effect, Glucocorticoid excess, Hypophosphatemic 

vitamin D resistant rickets. Causes of short stature 

are diverse, but fortunately the most common causes 

beyond the first two years of life are Familial Short 

Stature (FSS) and Constitutional Growth Delay 

CGD 6. Assessment of the child with short stature 

who visit endocrine clinic: by history, Physical 

Examination and full investigation, however, short 

stature is not necessarily a sign of a health problem7. 

Management options for a child with short stature 

would depend on the underlying cause. Short stature 

secondary to any systemic illness will not reverse 

unless the underlying cause is evaluated and treated 

accordingly 8. Since malnutrition is a major cause of 

short stature in developing countries, optimization of 

nutritional status with appropriate dietary advice or 

nutritional therapy should be included in the 
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management8 adequate vitamin D replacement in 

rickets and adequate inhaled/oral medication in 

chronic asthma and identifying and treating the 

cause of excess in cushing syndrome is the key to 

restoring normal growth9. 

 

Patients and Methods: 
This prospective study was carried out over ten 

months period(from the first of March 2013 till the 

end of December 2013).It included 150 child who 

referred to outpatient pediatric endocrinology clinic 

of Children Welfare Teaching Hospital/Medical City 

as a case of short stature.The inclusion criteria were: 

short stature (height<3th percentile) and age 

from>2-16years. The following demographic data 

were collected: name, sex, age (date of birth), date 

of presentation, gestational age, and birth weight and 

parents height.Thorough history and Physical 

Examination were taken from each patient to 

identify any systemic illness which may affect the 

height of the patient.Measurement of weight and 

height, the height was measured with the patient in 

bare-footed with the heels in the same upright plane 

as the back of the head, using an accurately 

calibrated stadiometer, mid parental height measured 

by these formula:                                                  

Boys height= [father's height (cm) + (mother's 

height(cm)+13] ÷2           

Girls height= [(father's height (cm)-13)+mother's 

height(cm) ] ÷2          

Patients with a height <3 percentile for same sex and 

age, underwent complete laboratory evaluation 

including: CBC, blood urea, serum creatinine level, 

serum electrolytes and alkaline phosphate, urine 

analysis and culture, thyroid function tests. X‐ray of 

the left hand for bone age, Bone age was determined 

in all cases by radiological assessment of the 

epiphyseal maturation or shapes of bones of the left 

hand. and measured using R.U.S (Redius. Ulna. 

short stature Short bones) chart.                                          

Systemic disorders were diagnosed by appropriately 

selected laboratory tests, cases of malnutrition were 

diagnosed by detailed workup for malabsorptive 

conditions. Patients with a height <3 percentile, 

Tanner white house 2 method (TW2) ,apart from 

those with familial short stature and constitutional 

delay of growth underwent GH provocative test 

which was done either in the National Diabetic 

Center or in a private laboratory. Using clonidine 

provocative tests following an overnight fast. with 

dose of 75-100 µg/m
2
 if the peak growth hormone 

concentration failed to reach l0 ng/mL after 1/2,1,2 

hours GH deficiency can be confirmed. Those 

patients with extreme short stature and delayed bone 

age with high growth hormone level was suspected 

to have Laron's syndrome so they sent for IGF-1 

levels estimation in National Diabetic Center. Those 

short patients with normal investigation, their high 

within prenatal high and bone age and assess height 

to mid parental height classified as familial short 

stature, but those with delay bone age classified as 

constitutional growth delay.  

 

Result:            

The total number of patients included in this study 

was 150 patients, 80 of them were male and the 

other 70 were female with the male: female ratio of 

1.14: 1. Their age ranges from > 2-16 years with 

mean age of 9.7±3.4 SD and median age of 10.1± 

3.4SD The majority of patients were between 5-15 

years 121(80.67%) (Table 2) The relationship 

between age and gender with significant (p-value 

0.04), the age between 5-10 years short stature is 

highly prevalent in females, but between 10-15 years 

the short stature is high prevalent in males. 

 

Table (2): distribution of patients according to 

their age and gender 
Age male  % female   % total % 

≤5  14 9.33%   9 6% 23 15.33% 

>5-10  28 18.67%   35 23.33% 63 42% 

>10-15  32 21.33%   26 17.33% 58 38.67% 

>15  6 4%   0  0% 6 4% 

Total  80 53.33%  70 46.67% 150 100% 

 The major groups for causes of short stature in these 

patients were endocrine causes in 92(61.33%), non-

endocrine causes in 34(22.67%) patients and normal 

variant (familial short stature and constitutional 

growth delay) 24 (16%) patients. (Table 3) 

 

Table (3) Etiology of short stature in 150 short 

children. 
Causes No. % 

Normal variant 

Familial short stature 11 7.33% 

Constitutional growth delay 13 8.67% 

Total 24 16% 

Endocrine causes 

Growth hormone deficiency 77 51.33% 

Hypothyroidism 4 2.67% 

Diabetes mellitus 4 2.67% 

Laron syndrome 2 1.33% 

Congenital adrenal hyperplasia 2 1.33% 

Precocious puberty 2 1.33% 

Pseudohypoparathyroidism 1 0.67% 

Total 92 61.33% 

Non endocrine causes 

Celiac disease 9 6% 

Skeletal deformity 6 4% 

Turner syndrome 4 2.67% 

Chronic renal disease 4 2.67% 

Asthma use of steroid  2 1.33% 

Silver russel syndrome 2 1.33% 

Prader willi syndrome 2 1.33% 

Nephrotic syndrome use of steroid 1 0.67% 

Renal tubular acidosis 1 0.67% 

Hypophosphatemic Rickets 1 0.67% 

Noonan syndrome 1 0.67% 

Glycogen storage disease 1 0.67% 

Total 34 22.67% 

 

Regarding bone age, it was normal in patients with 

familial short stature and delayed in all patients with 

constitutional growth delay, while in endocrine 

causes, it was delayed in 86(57.33%) and not 

delayed in 6 (4%) which is highly significant (P 

value <0.001). In patients with non-endocrine 

causes, bone age was delayed in 24(16%) and not 

delayed in 10(6.67%) which is statistically 

significant (p-value <0.01%) (Table 4). 
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Table (4): classification of causes of short stature 

according to Bone age. 
Causes Normal 

Bone age 

% Delayed 

Bone age 

% 

Normal variant 

 Familial short 
stature 

11 7.33   

Constitutional 

growth delay 

  13 8.67 

Total 11 7.33 13 8.67 

Endocrine cause: 

Growth hormone 

deficiency 

  77 51.33 

Hypothyroidism   4 2.67 

Diabetes mellitus 1 0.67 3 2 

Laron syndrome   2 1.33 

Congenital adrenal 

hyperplasia 

2 1.33   

Precocious puberty 2 1.33   

Pseudohypoparathyr
oidism 

1 0.67   

Total 6 4 86 57.33 

Non-endocrine cause: 

Celiac disease 3 2 6 4 

Skeletal deformity 6 4   

Turner syndrome   4 2.67 

Chronic renal 

disease 

  4 2.67 

Ashma steroid used   2 1.33 

Silver-russel 

syndrome 

  2 1.33 

Prader willi 

syndrome 

  2 1.33 

Nephrotic syndrome 

and steroid used 

  1 0.67 

Renal tubular 

acidosis 

  1 0.67 

Hypophosphatemic 

Rickets 

  1 0.67 

Noonan syndrome   1 0.67 

Glycogen storage 
disease 

1 0.67   

Total 10 6.67 24 16 

  

Table (5): classification of causes of short stature 

occording to level of GH. 
Endocrine cause 

Growth hormone deficiency   77 51.33% 

Hypothyroidism  2 1.33% 2 1.33% 

Diabetes mellitus 3 2% 1 0.67% 

Laron syndrome 2 1.33%   

Congenital adrenal hyperplasia 2 1.33%   

Precocious puberty 2 1.33%   

Pseudohypoparathyroidism  1 0.67%   

Total  12 8% 80 53.33% 

Non-endocrine cause 

Celiac disease 3 2% 6 4% 

Skeletal deformity 6 4%   

Turner syndrome 1 0.67% 3 2% 

Chronic renal disease 4 2.67%   

Ashma and  Steroid used 1 0.67% 1 0.67% 

Silver-russel syndrome 2 1.33%   

Prader willi syndrome   2 1.33% 

Nephrotic syndrome and 

steroid used 

  1 0.67% 

Renal tubular acidosis   1 0.67% 

Hypophosphatemic  Rickets 1 0.67%   

Noonan syndrome   1 0.67% 

Glycogen storage disease 1 0.67%   

Total 19 12.67 
% 

15 10%  

  

Growth hormone level in stimulation test was low in 

80(53.33%) and normal in 12 (8%) in patients with 

endocrine cause of short stature which is highly 

significant (p-value < 0.001%). The level of growth 

hormone was deficient in15 (10%) and normal in 

19(12.67%) patients with non-endocrine causes for 

short stature which is statistically significant (p-

value <0.03%). (Table 5) 

 

Discussion: 

In this study there were no significant differences 

between males and females with short stature, this is 

similar to a study done in East Azerbaijan, Iran 10 

and in Kingdom Saudi Arabia11. In this study (84%) 

of  patients with short stature  had pathological 

cause, and (16% ) of cases had  non pathological 

cause (FSS or CGD),this differ from a study done in 

Iran in which non pathological cause was 65%12 

and a study done in Kingdom Saudi Arabia non 

pathological cause was 51.8%11 In this study GHD, 

CGD and FSS were the most frequent causes of 

short stature that are in agreement with worldwide 

studies 10,12,13 making the GHD, the leading cause 

of short stature (51.33%) which is higher than in  

other studies as in Iran 23.4% 13, in kingdom Saudi 

Arabia  21.8% 11,in Pakistan 13.9% 14 in Indian 

7.9%15 and  in Taiwan 7.9%16.It must be noted that 

those studies were conducted in the endocrine 

referral centers; therefore, the prevalence of 

endocrine disorders, especially GHD, is found to be 

high in those studies especially in this study as 

patients only referred after exclusion of non-

endocrine causes. In this study, GHD was more 

common in boys, which is comparable to a study 

done in Iran13. Other important endocrinological 

cause was hypothyroidism, which is diagnosed in 4 

cases (2.67%) of short stature and this is similar to a 

study done in Pakistan 5.6% 4 and lower than a 

study done in Saudi Arabia 18.7% 11. In this study 

the most common non endocrinological causes were 

celiac disease (6%), these results were consistent 

with many worldwide studies 17, in Pakistan 6.5% 4 

and different from high prevalence of the disease in 

the Saudi Arabian community, with short stature 

being the only presenting symptoms of celiac 

disease 14.2% 11.this may be due to earlier 

diagnosis of this disease by the general consultation 

clinic and referral to gastrointestinal clinic. in this 

study, renal tubular acidosis (RTA) constitute  only 

0.67% of cases of short stature, which is lower than 

that reported in a study done in Iran in which renal 

tubular acidosis was the commonest non 

endocrinological causes 13 but few rare cases of 

multiple growth abnormality and abnormal faces. 

Turner syndrome was present only in 4 girls (4.67% 

) which is lower than from what is reported in other 

studies18 in Saudi arabia14.2% 11. In this study 

achondroplasia was the most frequent cause of 

disproportionate short stature which is similar to a 

study done in Iran13. Bone age was assessed in all 

patients included in the study , and was delayed 

in123 cases (82%), including all patients with 

GHD19, constitutional growth delay 20, Laron 

syndrome 21,hypothyroidism 22, Turner 

syndrome23 ,CRF 24, all syndromatic cases Prader 
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willi syndrome 25 , Russel silver syndrome 26, 

Noonan syndrome 27 , RTA 28, Rickets 29 and 

those who used steroid for long duration had delayed 

bone age as a study in Turkey 30,  in T1DM,  3 of 4 

cases had delayed bone age, similar to a study done 

in Germany 31 and in celiac disease 6 of 9 cases 

have delayed bone age similar to a study done in 

Turkey 32. Bone age was normal in 27cases (18%) 

all cases of familial short stature 33, 

pseudohypoparathyroidism 34, and skeletal 

deformity 35and glycogen storage disease. In this 

study growth hormone was deficient in 18 cases 

(12%) other than isolated growth hormone 

deficiency .2 of 4 cases with  hypothyroidism  had 

GHD which may be due to panhypopituitarism , 

which is similar to a study done in USA 36, within 4 

cases of T1DM one have Mauriac syndrome and 

have GHD which is similar to study done in India  

37, 6 of 9 cases with celiac disease  had GHD that is 

due to autoimmune involvement of the pituitary 

gland in patients with celiac disease, which is similar 

to a study done in Italia 38, in Turner syndrome 3 of 

4 cases had GHD that may be due to growth 

hormone cell auto-antibodies have demonstrated in 

the serum of a girl with an iso-chromosome variant 

of Turner's syndrome which is similar to a study 

done in London  39,and the patient with RTA also 

had GHD that due to  metabolic acidosis affects 

growth hormone secretion and expression which is 

similar to a study done in USA, Asturias, Spain  

40,three of patients who used steroid for long 

duration due to their illness 2 had GHD that due to 

systemic corticosteroids may inhibit growth 

hormone secretion and reduce growth hormone 

receptor which is similar to a study done in Denmark 

41, regarding genetic syndromes,in Prader Willi 

syndrome 2 cases presented with GHD similar to a 

study done in Switzerland that decreasing growth 

velocity despite the onset of obesity, reduced lean 

body mass in the presence of adiposity, relatively 

low insulin-like growth factor-I and low insulin 

levels, as well as the dramatic effect of GH 

treatment on growth, support the presence of 

hypothalamic GHD in PWS 42 and one case of  

Noonan syndrome has GHD recent studies of growth 

hormone secretory pattern provide a new category of 

growth hormone neurosecretory dysfunction to 

characterize short stature in Noonan syndrome 43. 

Patients with chronic renal failure have normal GH, 

that the Renal failure is a state of GH resistance and 

not GH deficiency a study done in Germany  44 and 

2 cases of short stature who have Silver-Russel 

syndrome have normal GH but growth hormone 

deficiency is not uncommon in silver russel 

syndrome45, and in all 6 cases of skeletal 

dysplasia46 and in a case of  hypophosphatemic 

rickets has normal GH 47 

 

Conclusion:                                        

Growth hormone deficiency, familial short stature 

and constitutional growth delay were the leading 

causes of short stature in children referred to 

endocrinology clinic.                                                                                         

Bone age was delayed in all patients with growth 

hormone deficiency, constitutional growth delay, 

hypothyroidism and some patients with systemic and 

non-endocrine causes of short stature.                                                                                                                                                                  
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