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Background: Short stature is a frequent presentation in pediatric outpatient 

departments and is known to have multiple etiologies which include nutritional 

deficiencies, chronic systemic illnesses, endocrine disorders, and genetic 

conditions. This study aims to evaluate the clinical and etiological profile of 

patients presenting with short stature at a tertiary care center in North India. 

Materials and Methods: A cross-sectional study was conducted over one year 

(January 2024 – December 2024) at MMCH, involving children aged 2–12 

years who attended the outpatient and inpatient departments. Anthropometry 

was done and plotted on appropriate growth charts to identify cases of short 

stature. A detailed history, clinical examination, and appropriate investigations 

were conducted to determine the etiological factor for the presentation. The 

etiological factors were categorized and analyzed. 

Results: A total of 2500 pediatric patients were screened, out of which 236 

(9.4%) were diagnosed with short stature. After applying exclusion criteria, 124 

children were included in the study. Among them, 88% (110 cases) had 

proportionate short stature, and 12% (14 cases) had disproportionate short 

stature. The male-to-female ratio was 1.58:1. Nutritional deficiencies were the 

most common cause (29.8%), followed by chronic systemic illnesses (25.8%, 

primarily Hemoglobinopathies), idiopathic short stature (16.9%), endocrine 

disorders (11.2%, mainly hypothyroidism), genetic conditions (8.0%), and 

skeletal dysplasias (8.0%). 

Conclusion: Nutritional deficiency is seen as most common cause of short 

stature in this population, prompting requirement of early intervention through 

community-based nutritional support and awareness campaigns. The high 

prevalence of Hemoglobinopathies and celiac disease suggests the need for 

increased screening in short children. Endocrine causes, although less frequent, 

require universal thyroid screening in primary healthcare settings for early 

detection and treatment. Addressing these factors can significantly reduce the 

incidence of short stature and improve overall child growth outcomes in rural 

India. 

Keywords: Short stature, Growth disorders, Nutritional deficiencies, 

Hemoglobinopathies, Celiac disease, Endocrine disorders, Hypothyroidism, 

Genetic conditions, Skeletal dysplasias, Idiopathic short stature, Pediatric 

growth, North India. 
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INTRODUCTION 
 

The process of growth is complex, shaped by an 

individual's genetic makeup, hormones, adequate 

nutrition, chronic illnesses, exercise and sleep.[1] One 

way to assess growth is through consistent height 

measurements. Being shorter than average may be 

the initial indication of underlying pathological 

conditions. Identifying short stature early enables 

early intervention, which is very crucial for 

achievement of normal adult height. [2] 

Short stature is defined by an individual's height less 

than 3rd percentile or more than two standard 

deviations beneath the average height for their 

specific age and gender.[3] In any given population, 

about 3% of children will present with short stature; 

and of these, almost 50% are due to physiological 

causes and rest 50% due to pathological causes.[4] 

Physiological causes are categorized as familial short 

stature and a constitutional delay in growth and 

puberty. These are normal growth variations and do 

not require any intervention.[5] Pathological causes 

include malnutrition, chronic disorders (eg-chronic 

kidney disease, anemia), genetic and endocrine 

causes.[6] If a child exhibits short stature without an 

identifiable specific cause, they may be diagnosed 

with idiopathic short stature.[7] 

Prompt diagnosis and management of underlying 

etiology can help to have a typical growth pattern and 

avert psychological and other difficulties linked to 

pathological causes of short stature.[10] The range of 

causes and their frequency will differ between 

community-level hospitals and tertiary care centers. 

A considerable number of children in rural areas and 

lower socioeconomic groups may remain 

undiagnosed.[11] This is because they are less likely to 

seek healthcare visit for the same.[10] This current 

research intends to screen patients visiting OPD in a 

tertiary medical college and investigate their 

etiological profiles. 

 

 

 

 

 

MATERIALS AND METHODS 
 

Patients visiting OPD and IPD of MMCH from 

January 2024 to December 2024 between age group 

of 2-12 years were enrolled in study after taking 

informed consent. Short stature was identified after 

taking anthropometry and plotting them on specified 

growth charts. Along with this parental height was 

taken to identify physiological causes using mid 

parental height. 

Study type- Cross sectional study 

Inclusion Criteria: All patients visiting OPD and 

IPD in given time and giving consent for enrollment 

in study 

Exclusion Criteria: Refusal of consent or further 

investigations 

Outcome measures: Prevalence of short stature as 

well as their clinical and underlying etiological 

factors evaluated. 

 

RESULTS 

 

The study was done in period of 1 year from Jan 

1,2024 to Dec 31, 2024. 2500 patients presented in 

OPD and IPD, who were screened for short stature. 

Out of a total of 2500 patients, 236 patients were 

diagnosed with short stature. This represents 9.4% of 

the total population. Among 236 patients diagnosed 

with short stature, 112 were excluded as per exclusion 

criteria. 124 children were recruited for study. 88% 

(110 cases) had proportionate short stature and only 

12% (14 cases) were found to have disproportionate 

short stature. Out of 124 cases 70(56.4%) were males 

and 54(43.5%) were female. Gender was not 

statistically significant. Table 1 summarizes 

auxological parameters of study participants showing 

weight and BMI being statistically significant 

findings. Table 2 and 3 shows age and sex wise 

distribution of the population. Participants had an 

average height of 107.28+/-13.34 cm showing 

significant p value(p=0.04), while BMI had mean of 

17.44 also showing significant p value(p=0.03). 

Other parameters like age, weight, mid-parental 

height etc. were measured but without statistically 

significant differences in most cases. 

 

Table 1: Baseline demographics 

Parameter Mean (SD) Median (IQR) Min-max p-value 

Chronological age 07.82+/-2.32 07.58 3.9-11.8 0.06 

Height 107.28+/-13.34 110 85.7-1435 0.04 

Weight 15.75+/-5.38 16.5 10.1-35 0.09 

BMI 17.44+/-1.98 17.3 15.3-25.2 0.03 

Birth weight 2.14+/-0.54 2.1 1.4-3.2 0.11 

Height age 6.45+/-2.58 6.5 2.7-10.8 0.09 

Bone age 7.68+/-1.73 9.6 4-11.5 0.13 

Mid-parental height 152.88+/-5.36 150 134.8-157.6 0.07 

 

Table 2: Age wise distribution in study 

Age Group (years) No. of cases % of cases 

2 – 5 35 28.2 

6 – 9 60 48.4 

10 – 13 29 23.4 
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Total 124 100.0 

 

Table 3: Sex distribution in study 

Sex No. of cases % of cases 

Male 70 56.4 

Female 54 43.5 

Total 124 100.0 

 

Table 4: Etiological distribution of cases 
 Number Total Percentage 

CSI 32 124 25.8 

ENDOCRINE 14 124 11.29 

GENETIC 10 124 8.06 

NUTRITIONAL 37 124 29.83 

Idiopathic 21 124 16.93 

SKELETAL 10 124 8.064 
 124   

 

 
Figure 1: Etiological distribution of cases 

 

Figure 1 and table 4 categorize causes of the 

condition with majority being Nutritional (29.8%) 

followed by chronic systemic illness (25.8%) and 

idiopathic (16.9%). Incidence of endocrine causes 

were (11.2%), majority of them being 

hypothyroidism. Genetic causes and skeletal 

dysplasia were least common. 

Among 37 patients presenting with short stature due 

to nutritional causes 24 patients (64.8%) presented 

with malnutrition, constituting the majority. 7 

patients (18%) presented with rickets, and 3 patients 

presented with severe anemia. There was no 

statistically significant gender difference. 

In the patient group presenting chronic systemic 

disease majority were due to Hemoglobinopathies 

(n=14,43.7%), celiac disease (n=10,31.2%) followed 

by 3 cases of chronic kidney disease (9.3%), severe 

asthma (n=2,6.25%) and 1 case with chronic heart 

disease (3.1%). 

Out of total 14 patients presenting with endocrine 

causes,10 was due to hypothyroidism, and 4 due to 

growth hormone deficiency. 

 

DISCUSSION 

 

Short stature is a common condition seen in pediatric 

practice. Its prevalence and etiological spectrum can 

vary widely depending on geographic, 

socioeconomic, and nutritional factors. This study 

aimed to evaluate the prevalence and etiological 

profile of short stature among children presenting to 

a tertiary care center in North India, and to compare 

these findings with previously published studies. 

Prevalence of Short Stature 

In our study, the prevalence of short stature was 

found to be 9.4%, which is higher than several earlier 

Indian studies but lower than some others. For 

instance, Garg P et al,[13] reported a prevalence of 

13.8%, while Velayudhan K et al,[14] and Khadgawat 

R et al,[15] found lower rates of 2.86% and 7%, 

respectively. Studies by Colaco P et al. and De Mel T 

et al. reported prevalences of 5.6% and 5.3% and 

study by Dubey B et al,[9] reported prevalence of 

4.2%. The variability in prevalence rates across 

studies may reflect differences in the study 

populations, referral patterns, diagnostic criteria, and 

regional factors such as nutrition and access to 

healthcare. The relatively higher prevalence observed 

in our study could be attributed to the tertiary care 

setting, where more complex and referred cases are 

likely to be seen. 

 

Table 5: Comparison of prevalence with other studies 
Study name Prevalence 

Present study 9.40% 

Garg P et al. 13.80% 

Velayutham K et al. 2.86% 

Khadgawat R et al. 7% 

Colaco P et al. 5.60% 

De Mel T et al. 5.30% 

Dubey B et al 4.7% 
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Etiological Spectrum 

The etiological analysis in our cohort revealed that 

the most common cause of short stature was chronic 

malnutrition with iron deficiency anemia (IDA), 

accounting for 29.83% of cases. This finding 

underscores the ongoing burden of nutritional 

deficiencies in the region, despite advances in public 

health and nutrition programs. Chronic malnutrition 

as a leading cause is consistent with the findings of 

Singh A et al,[16] who reported a similar prevalence 

(29.25%) for this etiology, highlighting that 

nutritional factors continue to play a significant role 

in the pathogenesis of short stature in Indian children. 

Constitutional delay of growth and puberty was the 

second most common cause in our study (25.8%), 

followed by idiopathic short stature (16.93%), 

hypothyroidism and other endocrine diseases 

(11.29%), familial short stature (8.06%), and chronic 

systemic diseases such as uncontrolled asthma (4%). 

These findings are in line with previous studies, 

though the proportions vary. For example, Sadiq A et 

al,[17] reported a much higher prevalence of familial 

short stature (36%) and a lower prevalence of 

constitutional delay (10%) and Dubey B et al 

reported idiopathic short stature as most common 

cause(29.8%),followed by chronic systemic 

illness(25.8%) and endocrine causes(11.3%) The 

differences may be due to genetic, environmental, 

and methodological factors, including the criteria 

used for categorizing etiologies. 

Comparison with Previous Studies 

Comparative analysis with other studies reveals both 

similarities and differences in etiological patterns. 

While chronic malnutrition remains a significant 

cause across studies, its proportion varies widely. The 

higher prevalence of familial short stature in Sadiq A 

et al. (36%) compared to our study (8.06%) may 

reflect differences in genetic backgrounds or family 

history ascertainment. Similarly, the prevalence of 

idiopathic short stature was higher in our study 

(16.93%) compared to Singh A et al. (8%) and 

Essaddam L et al. (8%),[18] which may be due to 

differences in the thoroughness of diagnostic workup 

or the inclusion criteria for idiopathic cases. 

Endocrine causes, particularly hypothyroidism, 

accounted for 11.29% of cases in our study, which is 

higher than the 4–4.75% reported in other studies. 

This could be due to increased awareness and 

improved diagnostic facilities for thyroid disorders in 

our center. Chronic systemic diseases as a cause of 

short stature were less common, but their presence 

highlights the need for a comprehensive clinical 

evaluation in all children presenting with growth 

concerns. 

Implications and Recommendations 

The findings of this study have important clinical and 

public health implications. The high prevalence of 

nutritional causes indicates the need for ongoing 

efforts to improve child nutrition and address macro 

and micronutrient deficiencies. At the same time, the 

significant proportion of cases due to constitutional 

and familial factors emphasizes the importance of 

detailed history-taking and growth monitoring to 

differentiate between pathological and non-

pathological short stature. 

Furthermore, the identification of endocrine and 

systemic causes underscores the necessity of a 

systematic approach to the evaluation of short stature, 

including appropriate laboratory investigations and 

specialist referrals when indicated. Early 

identification and intervention can prevent long-term 

sequelae and improve quality of life for affected 

children. 

 

CONCLUSION 

 

In summary, this study highlights that short stature 

remains a prevalent clinical problem in North India, 

with a multifactorial etiology dominated by 

nutritional, constitutional, and idiopathic causes. The 

etiological spectrum observed is broadly consistent 

with previous Indian and international studies, 

though regional variations persist. Nutritional 

deficiency was identified as the most prevalent cause 

of short stature in this population, highlighting the 

need for early intervention through awareness 

programs, improved dietary practices, and 

community-based nutritional support. The high 

prevalence of Hemoglobinopathies and celiac disease 

suggests the need for increased screening in short 

children. Endocrine causes, although less frequent, 

require universal thyroid screening in primary 

healthcare settings for early detection and treatment. 

Addressing these factors can significantly reduce the 

incidence of short stature and improve overall child 

growth outcomes in rural India. Addressing 

nutritional deficiencies, raising awareness about 

normal growth patterns, and ensuring timely referral 

and evaluation are key strategies to improve 

outcomes for children with short stature in this 

setting. 
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