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Commentary

Stature is one of the widely used indices of overall health and 
well‑being in children. Short stature (SS) can be defined either 
on the basis of comparison with the normal population (less 
than 2 SD or the 3rd centile) or with respect to the genetic 
potential (derived from parental stature) of a given individual. 
Deviation from standard height percentiles using calculated 
height velocity is one of the earliest indicators of short stature, 
irrespective of etiology. SS evaluation is one of the most 
comprehensive assessments in endocrinology and entails 
detailed history, physical examination, and biochemical, 
hormonal, radiological investigations, and genetic testing 
when indicated. It is also the clinical situation with multiple 
dilemmas, bearing in mind that 25% to 90% of children 
referred for short stature are not actually short, reassurance 
is the treatment of choice in nearly half the cases, and the 
limited scope of the use of growth hormone (GH) therapy 
in idiopathic short stature (ISS), Turner syndrome (TS), and 
skeletal dysplasias.[1,2]

SS is  broadly divided into normal variant  short 
stature (NVSS) (which includes constitutional delay of 
growth and puberty (CDGP) and familial short stature (FSS)) 
or pathological short stature (causes include endocrine, 
syndromic, or chronic‑disease related). However, FSS is 
increasingly being classified as a pathological variant with the 
recognition of hitherto undiagnosed genetic conditions such 
as GH resistance (GHR), collagenopathies, RASopathies, 
and aggrecan gene mutations.[3] RASopathies denote 
developmental syndromes occurring due to germline mutations 
in the Ras–RAF–MEK–ERK/mitogen‑activated protein 
kinase signaling pathway and include Noonan, Leopard, 
and the cardio‑facio‑cutaneous syndromes.[4] Aggrecan is a 
proteoglycan constituent of the growth plate cartilage and 
mutations in it have been found to be the underlying cause 
in a proportion of patients with FSS.[5] Current understanding 
implicates growth plate chondrocytes as one of the central 
parameters of both normal growth and normal variations 
of growth at the intraindividual (pubertal growth spurt) and 
interindividual (varied normal height in the population) 
levels. However, there is a lack of evidence on the trends 
in the etiological spectrum of SS across nationwide studies. 
Dynamicity in the prevalence and patterns of SS is expected, 
considering the change in nutritional status, recognition 
of endocrine causes in primary care settings as well as 
increasing focus on identifying genetic causes of underlying 
growth hormone deficiency (GHD) and/or hypopituitarism. 
Furthermore, whether the age of identification and diagnosis 
of SS is decreasing, suggesting improved surveillance or 
awareness of this chronic problem, remains unexplored.

Studies reporting the etiology of SS in community or 
outpatient settings in India were analyzed and stratified on 
the basis of duration of study and date of publication. There 
were four studies in the second decade of the twenty‑first 
century, including our unpublished survey in 2191 school 
children in the community,[6‑8] and two major studies in 
the first decade.[9,10] NVSS accounted for the most number 
of cases of SS. Hypothyroidism was the most common 
endocrine cause of SS and the second most common cause 
overall. This evidence was consistent, irrespective of the 
geographical location (north and south of the country) of the 
participants. On the other hand, there was a discrepancy in 
contemporary reports from north India itself, with one study 
reporting skeletal dysplasia as the most common etiology of 
SS, followed by ISS and TS in their cohort. The variance, 
despite a similar time frame and similar geographic location, 
is intriguing but may be indicative of the settings of the 
study (genetic referral clinic).[8]

Nationwide trends revealed a greater preponderance of 
pathological SS in the first decade of the twenty‑first century, 
which has transitioned to NVSS over the second decade. 
The earlier predominance of pathological SS was uniform, 
irrespective of consecutive admissions or referral for SS.[11] 
This shift may possibly be due to increased awareness and 
access to health care, improved trends in nutrition as well 
as early diagnosis and management of chronic diseases 
and endocrinological conditions which are implicated in 
SS. The overall prevalence of hypopituitarism including 
GHD has seemingly halved with time, from 22.6% in the 
twentieth century to under 10% in more recent studies, 
but there are/is no similar evidence available for Turner’s 
syndrome.[9,10] Pathological SS is expected to be more 
discernible owing to greater deviations of height from the 
normal or clinical features associated with the primary 
condition (systemic or syndromic disease or hormonal 
cause). Hence, improved knowledge about the problem 
may be one of the contributors to this transition. Inherent 
differences between community‑based and clinic‑based 
assessments are expected owing to referral bias, as children 
with greater severity of SS and pathologic causes are more 
likely to present in hospital settings. Etiological differences 
may also mirror the socio‑economic and literacy status of the 
community as malnutrition and chronic diseases are more 
likely to affect children from the lower strata of society. 
This impact of nutrition on stature is well‑evidenced by 
the fact that the earlier reported entity of GHR, of which 
poor nutritional status is a cause, is virtually absent from 
recent studies.[10,12] Interestingly, the prevalence of SS has 
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remained virtually unchanged over the past two decades 
in India (varying from 2.8% to 3.7%). Furthermore, the 
variability in growth charts between different studies has 
not posed a significant effect on the overall prevalence of 
SS. Despite this reassuring data suggesting a transition to 
a predominantly physiological etiology of SS, the higher 
age at presentation in some reports is a cause of concern.[7]

The authors performed the largest community‑based study in 
the country to generate normative reference range intervals 
for IGF‑1. In this study, stature was assessed among other 
anthropometric parameters in healthy school‑going children 
in the community between the ages of 5 and 18 years. The 
final enrolment was 2191 children, with 47.92% (n = 1050) 
girls. We found a 2.42% (n = 53) prevalence of short stature, 
as defined by height < 3rd centile on the revised Indian 
Academy of Pediatrics (IAP) growth charts,[13] and the mean 
age of diagnosis of SS was 11.8 ± 4.5 years. Based on gender, 
the prevalence of SS was 2.54% (n = 28) in boys at a mean 
age of 10.5 ± 4.4 years and 2.38% (n = 25) in girls at a mean 
age of 13.3 ± 4.2 years. In this SS cohort, low weight (60.7%) 
and normal weight (39.3%) was noted in boys, but in girls, 
the major proportion (72%) was constituted by normal‑weight 
individuals. Prepubertal status was present in 58.6% of the 
boys and 20.8% of the girls. On analyzing the causes, CDGP 
was present in 28% of the boys irrespective of the chart 
used to compute bone age (Greulich Pyle (GP) or Tanner 
Whitehouse (TW) charts), but the prevalence was 12% in 
girls when using GP charts and 16% when using TW charts. 
Familial short stature (FSS) was present in a higher proportion 
in boys (25%) than in girls with SS (20%) when using the IAP 
criteria and 14.2% and 8% in boys and girls, respectively, 
when using the National Institute of Nutrition (NIN) criteria.[14] 
Among pathological causes of SS, hypothyroidism was more 
common in girls (16%) than boys (10.7%). The overall 
prevalence of celiac disease in the study (defined by IgA 
anti‑TTG) was 1.55% (n = 34), but there were no cases among 
children with SS. This was most likely attributable to the early 
pick‑up/detection as they were identified in the presymptomatic 
phase. It may also be due to the fact that the prevalence of the 
coeliac disease is higher in hospital settings as children with 
gastrointestinal symptoms or anemia are more likely to seek 
consultation than in community settings where asymptomatic 
individuals are much more likely. Its controversial to comment 
so early as the IGF‑1 values mismatch yet to be sorted out soon

Our study provides interesting insights into the transition in 
the profile and etiology of SS, which is possibly reminiscent of 
an upsurge in economy, education, and access to basic health 
care in the country. Though the prevalence of SS has remained 
reasonably stable, it is the metamorphosis in the etiological 
profile that deserves attention. The gender difference between 
the age of SS in the community is also intriguing, with girls 
getting diagnosed at a more advanced chronological age than 
boys, probably reflecting the social fabric in the community. 
Prior studies conducted in hospital settings from the north 
reported a relative preponderance of celiac disease, also 

presenting with SS as a monosymptomatic presentation. The 
current report of almost similar overall prevalence of celiac 
disease, but none of them having SS probably points towards 
early detection or asymptomatic seropositivity, thereby averting 
long‑term complications such as SS in these children. Among 
endocrine conditions, the prevalence of hypothyroidism has 
remained unchanged with time. Community‑based data such 
as ours are the true indicators of the burden of the insidious 
problem of SS and have furnished contemporary evidence on 
the prevalence and etiological spectrum of SS.

Stature being a continuous accrual and cumulative phenomenon 
is usually diagnosed later than sooner. One of the early 
clues for the diagnosis of short stature is a derailment of 
height velocity, which can be easily obtained from regular 
anthropometric evaluations in school records. Encouraging 
and educating schools, institutions, vaccine centers, and 
primary health care providers about the importance of at 
least annual anthropometry is another area that may aid 
in timely diagnosis and referral to tertiary care centers. 
Furthermore, in children with chronic disease of any etiology, 
referral to the endocrinologist for further evaluation and 
ruling out concurrent treatable hormone deficiency such as 
hypothyroidism, growth hormone deficiency or resistance, 
can improve final adult height. National policies to target 
screening for childhood stunting in identified high‑risk areas 
can also be employed.
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