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Short stature (SS) is one of the most common causes for referral to 
the pediatric endocrinology clinic [1]. Altered growth potential 
may result from disturbances of the endocrine system, skeletal 

system, altered nutrition, or chronic diseases [2]. Normal growth is 
considered to be an indirect indicator of the overall well-being of 
the child, any alteration or disturbance in the linear growth is found 
to be a concern to the family. Approximately 3% of children in any 
population are found to be short, among which half of them will be 
physiological (familial or constitutional) half will be pathological [3]. 
Although SS is not a disease per se, it is a manifestation of several 
diseases. Its early diagnosis and treatment are the most of the time 
rewarding [4]. Moreover, many reports indicated that children with 
SS were academically and socially handicapped. While western 
literature is replete with studies on SS, there are very few studies 
from the Indian subcontinent. The current study was undertaken to 
enrich the literature about the SS among the Indian children.

MATERIALS AND METHODS

The present study was carried out in the Department of Pediatrics, 
Mahadevappa Rampure Medical College, Kalaburagi. Patients’ 
attendees were informed about the purpose of the study and 

written consent was taken before initiation of the study. Ethical 
clearance was obtained by the ethical clearance committee of the 
institution. The study of clinical profile of children with SS was 
carried out during the period from October 2018 to April 2020.

Inclusion criteria were children <18 years of age of either 
sex with height <3rd centile according to the revised growth chart 
of Indian Academy of Pediatrics. The exclusion criteria were 
height >3rd percentile.

Data were analyzed by IBM SPSS 20.0 software. For 
qualitative data analysis, we applied the Chi-square test while 
Student’s t-test and ANOVA test were used for quantitative data 
analysis. p<0.05 was considered statistically significant.

The etiological evaluation of 65 children was done by 
detailed history, physical examination, anthropometry, routine 
investigations such as complete blood count, renal function tests, 
liver function tests, urine routine, thyroid function tests, bone 
age [5] by Tanner white house 3, karyotyping, magnetic resonance 
imaging brain, and clonidine stimulation test. Cases were recruited 
based on inclusion and exclusion criteria after obtaining informed 
parental consent. Systemic diseases, nutritional disorders, and 
chronic infections were the symptoms to rule out. Cases with the 
history of consanguinity, family history of SS, mode of delivery, 
any antenatal events, postnatal complications, development 
history, dysmorphic features, constipation, history suggestive 
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CNS infection/raised ICP, and genitalia examination were also 
ruled out.

Growth formula used is as follows: Height age (HA)<weight 
age (WA)<bone age (BA)=chronological age (CA) – Familial SS; 
HA<WA<BA</=CA – CGD; WA<HA<BA<CA-Malnutrition; 
BA</=HA<WA</>/=CA-endocrine disease. Growth is strongly 
related to genetic potential. A child’s mid parental height is 
calculated as follows: Girl=(mother’s height in cm+father’s 
height in cm)/2–6.5 cm. Boy=(mother’s height in cm+father 
height in cm)/2+6.5 cm.

RESULTS

A total of 65 cases (female: 37 (57%) and male: 28 (43%); age: 
11–15 years) were studied of here. The age and etiology profile 
among the study population are shown in Fig. 1.

In female, common cause of SS include familial SS (FSS) (12.3%), 
followed by turner syndrome (10.8%), growth hormone (GH) 
deficiency (9.2%), hypothyroidism (9.2%), and malnutrition (7.7%). 
In male, GH deficiency (12.8%) is the most common cause of SS 
followed by malnutrition (10.8%), constitutional delay of growth 
and puberty (CDGP) (6.1%), systemic diseases (4.6%), and FSS 
(1.5%). Table 1 shows the family history of SS and etiology and 
Table 2 shows the etiology as per the birth weight.

Table 3 shows the etiology as per the growth formula and 
Table 4 shows the results of the clonidine stimulation test.

Among 65 cases, 20 cases underwent CST. Out of them, 14 cases 
were having low basal and post-CST value and were diagnosed as GH 
deficiency, that is, failure to reach 7 ng/ml after clonidine stimulation.

DISCUSSION

This hospital-based prospective study included 65 children with 
SS with an aim to find out the demographic characteristics, 
clinical profile, and causes of SS in children up to 18 years of age 
attending the endocrine outpatient department.

Hussein et al. [6] reported normal variant SS (63.6%) with 
CGD (15.8%) and FSS (42%) being the most common causes of SS 
followed by endocrine causes (26%) and systemic diseases (9%). 
In our study, endocrine causes of SS are most common followed 
by normal variants (FSS 13.8% and CDGP 9.2%), malnutrition, 
turner syndrome, and systemic disease. Hussein et al. further 

reported that, in endocrine causes of SS, GH deficiency is the 
most common etiology followed by hypothyroidism which is 
comparable with our study.

Bhadada et al. [4] reported that 30% of cases of SS are due to 
endocrine diseases and 7% are due to systemic diseases. In our 
study, 32% of cases are of endocrine diseases and 6% of cases are 
due to systemic diseases which are comparable with the study.

Ramagopal and Vasudevan [7] reported that 20% of cases of SS 
are due to malnutrition which is comparable with our study (18%). 
The author also reported that 58% were of proportionate SS 
and 42% were of disproportionate SS. In our study, 90.7% were 
of proportionate SS and 9% were of disproportionate SS.

In our study, endocrine cause of SS is more common than 
normal variants. Among the endocrine causes, GH deficiency is 
the common, which is correlated with that reported by Shiva and 
Nikzad [8], Othman et al. [9], and Hussein et al. [6]. Moreover, 
the current study noted female preponderance comprising 57%, 
the common age of presentation was 11–15 years followed by 
33.8 years, <5 years, which is correlated with that reported by 
Bhadada et al. [4].

Zargar et al. [10] reported that BA was close to HA in GH 
deficiency. Similar findings are seen in the present study. 
Al-Jurayyan NA et al. [11] reported that intrauterine growth 
retardation (23.8%) was the most common cause of SS in non-
endocrine etiology. Similar findings are seen in the present study. 
However, in the present study, the sample size is small and it was 
done at a tertiary care center. Hence, the study population does 
not reflect the general population.

Table 1: Family history of SS and etiology
Causes of SS Frequency (n) Percentage
FSS 09 42.8
CDGP 06 28.6
GHD 06 28.6
Total 21 100
SS: Short stature, FSS: Familial short stature, CDGP: Constitutional delay of growth 
and puberty, GHD: Growth hormone deficiency

Table 2: Birth weight and etiology
Etiology Low birth weight 

(LBW), n (%)
Normal 

weight, n (%)
Total, n 

(%)
Achondroplasia 0 2 (3.1) 2 (3.1)
Hypothyroidism 0 7 (10.8) 7 (10.8)
CDGP 0 6 (9.2) 6 (9.2)
FSS 6 (9.2) 3 (4.6) 9 (13.8)
Systemic disease 0 4 (6.2) 4 (6.2)
GHD 2 (3.1) 12 (18.4) 14 (21.5)
Protein-energy 
malnutrition (PEM)

1 (1.5) 11 (16.9) 12 (18.4)

Turner syndrome 
(TS)

3 (4.6) 4 (6.2) 7 (10.8)

Miscellaneous 0 4 (6.2) 4 (6.2)
Total 12 (18.5) 53 (81.5) 65 (100)
SS: Short stature, FSS: Familial short stature, CDGP: Constitutional delay of growth 
and puberty, GHD: Growth hormone deficiencyFigure 1: The age and etiology profile among the study population
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CONCLUSION

The most common age of presentation is 11–15 years and incidence 
was more in females compared to males (ratio 1.3:1). Most 
commonly observed etiology of SS was GH deficiency followed 
by malnutrition, FSS, hypothyroidism, turner syndrome, CDGP, 
systemic diseases, and miscellaneous. In female, common cause 
of SS include FSS followed by turner syndrome, GH deficiency, 
hypothyroidism, and malnutrition. In male, GH deficiency is 
the most common cause of SS followed by malnutrition, CDGP, 
systemic diseases, and FSS.
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Table 3: Growth formula and etiology
Etiology CA (Mean±SD) HA Mean±SD) BA (Mean±SD) WA (Mean±SD)
Achondroplasia 1.83±0.70 0.50±0.23 0.91±0.82 0.83±0.82
Hypothyroidism 8.44±2.54 3.36±1.71 3.98±2.41 3.90±2.39
CDGP 11.90±1.41 8.04±1.18 8.09±3.61 8.86±1.18
Familial SS (FSS) 8.35±4.14 5.78±3.07 7.66±4.10 5.43±3.24
Systemic disease 4.81±4.54 2.06±1.85 3.60±3.70 2.10±2.96
GHD 9.25±2.37 4.35±1.76 4.75±1.95 4.88±1.78
Protein-energy malnutrition (PEM) 5.53±3.74 3.40±2.67 3.88±2.83 2.63±2.45
Turner syndrome (TS) 12.65±4.0 6.93±1.88 10.01±3.05 7.96±2.66
Miscellaneous 9.64±3.20 5.95±3.30 6.12±3.83 5.64±4.51
Total 8.59±4.08 4.87±2.91 5.99±3.65 4.75±3.25
SS: Short stature, FSS: Familial short stature, CDGP: Constitutional delay of growth and puberty, GHD: Growth hormone deficiency, CA: Chronological age, HA: Height age, 
BA: Bone age, WA: Weight age

Table 4: Clonidine stimulation test (CST)
Name of the 
values

GHD Mean±SD Non-GHD Mean±SD p-value

GH basal value 0.22±0.20 3.75±1.20 0.001*
GH post-
clonidine 
stimulation

4.17±3.25 16.91±2.40 0.001*

GH: Growth hormone, GHD: Growth hormone deficiency, *:Statistically significant
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