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Abstract
Short stature in children is a very common condition that requires timely investigations and management. 
Although there has been dramatic reduction in stunted growth in children below the age of 5 years during 
the last two decades in Nepal, the process of systemic screening and evaluation followed by timely 
treatment can still be made better. Awareness programs for short stature such as at the time of birth of 
baby and use of social media for its dissemination in public can enhance short stature screening programs 
in schools, local ward clinics and other child health welfare programs as immunization. Children with 
suspected short stature can then further be referred to higher health centers as per need for investigations 
and management. Data generated may then be later used to develop algorithms and plan strategies 
to incorporate height well being in child healthcare policies. An integrated approach is necessary for 
maximum benefit.

Introduction
Short stature is very common reason for a child to 
be referred to a doctor.1

How much psychosocial stress it can cause to a 
child depends on the severity of the height deficit, 
the degree of tolerance in the local population, and 
the child’s coping skills. 2 

Short stature is defined as a height more than two 
standard deviations below the mean for age or less 
than the 3rd percentile. It is called idiopathic short 
stature when the cause in not known.3 Growth 
pattern of a child has been considered as a marker 
for overall general health of a child and having 
short stature may signify a serious illness as well.4,5    
Although boys may face more social pressure as 
compared to girls, pathological short stature is 
also seen in significant numbers in girls. Both girls 
and boys should be rigorously investigated and 
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managed for short stature. 2 

According to Nepal Demographic and Health 
Survey (NDHS) 2017, the prevalence of stunting 
and underweight among children under age 5 years 
have markedly decreased from 57% to 36% from the 
year 1996 to 2016. The same study showed mountain 
zone had the highest proportion of children who are 
stunted (47%). Similarly, out of total 7 provinces, 
Province 6 had the highest proportion of stunted 
children (55%) while Province 3 and Province 
4 have the lowest proportion of stunted children 
(29%) each. Also stunting was more common in 
children born to uneducated mothers and those 
from the lowest wealth quintile. 6 
A study done by Gaire et al found that among 
children aged 6–11 months, non vaccinated 
children, children of working women, children 
who live in mountainous areas, and children from 
the poorest households were more likely to be 
moderately stunted. Whereas children aged 36–47 
months, Dalit and other ethnic groups, children 
from rural settings, and children from the poorest 
households were found more likely to be severely 
stunted. 7 In a large Chinese screening study done 
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in school children by Wang et al, it was found 
that short stature was more common in rural and 
economically backward conditions. 8

How adverse socioeconomic conditions negatively 
affect child growth was also demonstrated in a large 
study conducted in United Kingdom by Voss et al. 
They have pointed out that no child, whatever the 
parental height, should be dismissed as normal 
without careful evaluation. They have suggested 
that poor growth in the early years may be an 
important pointer to an adverse but potentially 
remediable environment. 9 

It has also been suggested that early stunting 
is associated with greater deficits in long-term 
outcomes than would be expected from the 
persistent short stature alone.10 

Short stature may be obvious when it is markedly 
noticeable but for early detection of subtle growth 
delays require use of growth measurements history 
to plot in a growth chart or height comparison with 
other family members. 4 

There are many growth charts like the World 
Health Organization (WHO) growth charts, Centre 
for Disease Control and Prevention (CDC) growth 
charts, syndrome, regional and ethnicity based 
growth charts. WHO growth charts and CDC 
growth charts both differ in the conceptual approach 
to describing growth and hence results for the 
same height may fall into different categories.11 A 
national consensus among all stake holders should 
be developed so as to use appropriate growth chart 
for the child under different circumstances. 

One of the first and the essential steps in the 
evaluation of short stature is the accurate 
measurement and plotting of height in the growth 
charts.11Height velocity is the perhaps most 
important tool in the evaluation of linear growth 
over a period of time. The need for uniformity and 
accuracy in measurements of height and weight 
and subsequent proper documentation in growth 
charts is of utmost importance.4 Provision should 

be made so that any discrepancies in measurement 
are correctly and timely addressed.

A diagnostic evaluation is warranted if a child is 
“falling off” the height percentile or crossing two 
major percentile lines between age 2 years and the 
onset of puberty.12

Measurement of upper segment/ lower segment 
ratio, arm span, body mass index (BMI) and other 
markers of obesity with sexual maturation status etc 
should also be carried out simultaneously in a child 
with short stature where applicable. 11,13

Causes of short stature and approach
It is estimated that approximately 5% of children 
who have undergone evaluation for short stature 
have an identifiable pathological cause.14  However, 
in a study done by Phirke et al, where 49 children 
underwent evaluation for short stature, almost 
three fourth of the children were found to have 
pathological cause for short stature. Among them, 
24% had systemic cause where as malnutrition and 
endocrine cause was found in 12 % each.15 The 
infancy phase of growth which has been assumed 
to begin at mid gestation and taper off around 2 
to 3 years is regarded as predominantly nutrition 
dependent.11 Malnutrition at this phase of growth 
can lead to stunted growth.

Both constitutional growth delay and familial 
short stature are normal variants in growth of a 
child.4  A study done by Bhadada showed that the 
constitutional growth delay was the commonest 
cause for short stature in boys where as familial 
short stature was the commonest cause in girls. 
On the other hand, endocrine cause was the most 
common pathological cause.16 In pathological short 
stature, finding the cause and timely interventions 
may lead to attainment of expected height and 
avoidance of future medical and psychosocial 
complications.

Underweight with short stature points towards 
a systemic illness or malnutrition.3 Obesity or 
preserved weight with short stature is often seen 
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in endocrine conditions such as hypothyroidism, 
growth hormone deficiency and excess cortisol 
conditions or in some genetic conditions.3,4,5   
After two years of age, growth hormone plays an 
important role in height development whereas in 
the pubertal and adolescent years, sex hormones 
dominate.3   Bone age is commonly measured in 
evaluation of short stature. Bone age that is more 
than two standard deviations below from the mean 
for age is likely due to a pathologic condition.  
Progressive delay of bone age observed from serial 
radiographs yearly may favor an endocrine cause 
for growth delay. 3

Growth hormone (GH) deficiency has an incidence 
of 1 in 3000 to 9000 children.14  Detection of 
growth hormone level is done in National Public 
Health Laboratory (NPHL) in Kathmandu itself. 
Growth hormone stimulations test can be done at 
specialized centers. Growth hormone deficiency 
can be both congenital and/ or acquired.  Detecting 
GH deficiency may also lead to detection of other 
associated hormonal dysfunctions, mainly related 
to the pituitary gland. This may require more 
additional laboratory tests and expensive imaging 
modalities such as Magnetic resonance imaging 
(MRI) of head etc. Also needed is a consensus 
among involved stake holders to devise a protocol 
for testing for growth hormone deficiency. Although 
growth hormone management is vailable in the 
country, the cost of treatment is very high. Many 
cannot afford to initiate or continue growth hormone 
treatment due to financial constraints. Government 
funding and a subsidized rate for treatment will 
make management available for those who need 
such therapy but cannot afford. Replacement of 
other hormones apart from growth hormone should 
be considered in cases of panhypopituitarism.

Infants born small for gestational age (SGA) are 
at increased risk of persistent short stature.17 SGA 
newborns of short mothers are at particularly 
high risk of stunting.18 According to Child Health 
Epidemiology Reference Group Small-for-
Gestational-Age/Preterm Birth Working Group, 
there are approximately 6.5 million small for 

gestational age (SGA) and/or preterm births 
annually who may be associated with short 
maternal stature in lower middle income countries. 
To reduce this burden, they have pointed out the 
need for primary prevention of SGA, improvement 
in postnatal growth through early childhood, and 
possibly further intervention in late childhood and 
adolescence. 19

Short stature in the current generation may also 
have long lasting consequences even to the next 
generation as shown by a study done by Tripathi and 
team.20 It showed that the incidence of instrumental 
delivery, risk of caesarean delivery, major genital 
tract injury and incidence of newborn with low 
birth weight was higher in short stature mothers. 
The vicious cycle of short mother having short 
children should be broken. 

With wide spread availability of thyroid function 
testing and x-rays for bone age estimation, such 
basic investigations in evaluation can be done and 
this should be used to its full potential. Presentation 
of juvenile hypothyroidism can be varied. In a 
study done by Karki ST et al, more than two third 
of the children with hypothyroidism had stunted 
growth.21 Prompt diagnosis and timely proper 
treatments can improve the thyroid related skeletal 
defects.22 The attainment of normal adult height in 
such cases depend upon the duration of untreated 
hypothyroidism, adequacy of treatment and the 
confounding effects of the onset of puberty. 4  
In a study done in Kathmandu, improvement in 
anthropometry was observed in children with 
hypothyroidism after being treated with thyroxine.23 
Further, concern for new born screening for 
congenital hypothyroidism has begun in the country 24 

Similarly, glucocorticoid excess which can lead to 
stunted growth can be endogenous or exogenous 
in origin. Reaching a normal adult height in such 
cortisol excess conditions will depend upon 
amount, duration of steroids excess and its complex 
interaction with sex steriods. 

Celiac disease is also seen as a cause for short 
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stature.13 A study done in Bikaner, India also found that among short stature children, celiac disease was not 
so uncommon.  This led the authors to conclude that all short stature children should be screened for celiac 
disease.25 Testing of this condition should also be considered in our set up.

Various chromosomal abnormalities such Turner's syndrome, Noonan syndrome , Down's syndrome  etc. 
can also present as short stature.13  In girls, Turner's syndrome as a cause of short stature is not commonly 
diagnosed in Nepal. 26   Karyotype testing is performed within the country at the Genetics Lab of government 
tertiary health care institution which is National Academy of Medical Sciences (NAMS), Bir Hospital in 
Kathmandu. Renal function test, liver function tests, many hormone tests and other relevant tests are available 
in most of the other Government tertiary health care as  Tribhuvan University Teaching Hospital  (TUTH) ,  
National Public Health Laboratory (NPHL ) and private health institutions and laboratories. 

Attention should also be focused on other medical aspects such as possible cardiac and renal problems in 
some syndromes with short stature. Other causes of short stature such as suspected skeletal dysplasia, liver 
disease etc should be evaluated and managed accordingly. 

Developing Network for Short Stature Management
To be aware of the problem of short stature is the beginning of the solution. So in approach to short stature, 
awareness of the situation can be created early.
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   Figure 1 : Suggested Integrated approach for short stature management 

A retrospective study done in China by Wu S et al showed there is an increasing 

tendency to focus on children's height by parents from 2007 to 2015. 27 

A small simplified booklet with compilation of childhood developmental milestones, 

growth and puberty, breast feeding, nutritional advices, danger symptoms of common 

disease, vaccination schedules etc can be made. Maternity hospitals and Health 

centers with birthing facilities can begin a campaign of awareness by free distributing of 

these written information booklet to every parent after birth of every new born. This will 

also educate the whole family looking after the baby and the mother.  
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- 37 -

review article OPeN acceSS

An Integrated Approach to Management of Short Stature...
Jour of Diab and Endo Assoc of Nepal 2020; 4 (1): (33-39)
ISSN Print 2594-3367           ISSN Online 2631-2107   

Journal of Diabetes and Endocrinology 
Association of Nepal

A retrospective study done in China by Wu S et al 
showed there is an increasing tendency to focus on 
children's height by parents from 2007 to 2015. 27

A small simplified booklet with compilation of 
childhood developmental milestones, growth 
and puberty, breast feeding, nutritional advices, 
danger symptoms of common disease, vaccination 
schedules etc can be made. Maternity hospitals and 
Health centers with birthing facilities can begin a 
campaign of awareness by free distributing of these 
written information booklet to every parent after 
birth of every new born. This will also educate the 
whole family looking after the baby and the mother. 
In the age of social media and internet, various 
platforms can be used for broadcasting authoritative 
health advices from health professionals.  These 
audio visual programs can be used in mass education 
as well. Measurement of height and weight done at 
vaccination programs and local ward clinics are also 
useful in analyzing rate of growth when documented 
in growth chart. Socioeconomic conditions, family 
dynamics, feeding  and health issues can also be 
reviewed at  the same time as these clinics may be 
quite familiar with the parents and their household 
conditions. Parental height provides clue to 
familial short stature. Documentations of parental 
heights can be done both in ward clinics as well as 
school for mid parental height estimations. Local 
Government bodies such as ward offices can also 
co-ordinate, bring experts at regular intervals to 
assess and collect data. 

With the full implementation of Nepal Government 
plans to have provision of a nursing staff in each 
school, the process of recording growth, screening 
for defects and prompt referrals for needy cases 
will be much easier. The program of having one 
nurse for one school has already started in some 
parts of the country. 28 A report prepared by Nepal 
Health Research Council  NHRC)  and  Deutsche 
Gesellschaft fur Internationale Zusammenarbeit  
(GiZ) GmbH  has shown that school based health 
workers in Nepal will help in many aspects including 
raising awareness and support provision.29 Having 
a school based short stature awareness initiative 

may also bring forth hidden worries and psycho-
social pressure among short stature students who 
would normally may not have access to seek health 
services.30 Height issues are often seen in families 
with financial difficulties in Nepal.6 A school based 
program will help in detecting such issues health 
much earlier. Thus detected short stature can then 
be referred to local, regional and even tertiary 
care for further evaluation and management. This 
should be done without undue delay and based on 
necessity. 

Regular training for health staff on simple 
questionnaire interview tools to detect the cause 
of short stature, provision of use of a weighing 
machine, a stadiometer or a measuring tape for 
the periodic height and weight measurements of 
students can be done routinely. A network can be 
created with nurses and allied health personnel for 
information and data sharing. It can be linked with 
local and central health institutions for optimum 
planning (Figure 1). Care for growth related issues 
can be integrated into broad based child health care 
programs that may involve vaccinations, nutrition 
programs etc.

Besides, the data thus collected can also be used 
to develop our very own growth chart but this 
could be a daunting task in a country with multi-
ethnicity with wide geographical variations. 
Data generated from various screening programs 
organized at local, community and regional levels 
can be analyzed. This can generate information 
such as efficacy of iodination programs hence need 
for further reinforcement of nutritional programs. 
These initiatives will encourage and restore better 
maternal and child care programs as well as 
preventive health measures for short stature.

A national government board for treatment of short 
stature can be set up to determine the benefits of 
major long therapeutic interventions such as growth 
hormone replacement therapy  in view of huge costs. 
The potential risk of hormonal therapy especially in 
cases of marginal short stature and those who are 
happy to remain as "normal" short stature and those 
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if left unattended with pathological short stature 
cases need careful assessment. Inappropriate 
investigation and therapy should be minimized 
with adequate psychosocial counseling. Assurance 
and timely treatment should be started where 
indicated so an integrated approach to management 
of childhood short stature is essential.
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