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Children with short stature are frequently referred late to pediatric
endocrinologists in the Arabian Gulf region. This is likely a contributing factor
to late initiation of treatment despite current evidence suggesting that
children with short stature have better outcomes with earlier treatment. This
delay in referral could be due to a lack of identification or proper assessment
of short stature by front-line physicians. To analyze the assessment and
perception of short stature in this group of physicians, an expert group of
pediatric endocrinologists developed and disseminated an anonymous online
survey of 22 multiple choice questions amongst general pediatricians,
pediatric subspecialists, and family medicine physicians in the Arabian Gulf
region. Of the 640 respondents, 450 completed the survey (70.3%
completion rate). While most surveyed physicians use the correct definition
for short stature in children, only 24% reported a consistent use of a wall-
mounted stadiometer. Of the respondents, 50% or less would consider
referring clinical conditions other than growth hormone (GH) deficiency or
idiopathic short stature, 41% would refer a child with short stature as soon as
height dropped below the 5th percentile, 57% considered GH a treatment
option for short stature, and only 60% consider GH treatment safe. The
results of this survey demonstrate knowledge gaps in short stature
assessment and referral that need to be addressed through education on
short stature amongst target physicians, and lay groundwork for future
recommendations to address those gaps in the Arabian Gulf region.
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Introduction

Growth from fetus to adolescence is the product of age- and
gender-dependent interactions with genetic, environmental,
lifestyle and physiological factors (1).

Growth within the wide range of normative patterns is an
indication of good general health (1), and monitoring growth
is considered fundamental in evaluating child’s health (2).
Growth that is markedly lower than the normative range may
lead to short stature (1) which may compromise the physical
and psychological health of a child (2).

Early detection of abnormal growth in childhood allows for
timely intervention that may prevent excessive short stature in
adulthood (2, 3). Many studies of growth hormone (GH)
therapy for different conditions showed that early initiation of
treatment increases the likelihood of achieving the genetic
height potential (4-7).

Child healthcare providers at different levels contribute to
the assessment and management of children with growth
disorders. This includes routine screening of height in
primary care, establishing a differential diagnosis for short
stature, early identification and referral for eligible conditions,
and consideration of therapeutic options by pediatric
endocrinologists at tertiary care (8).

Short stature is one of the most common reasons for
referrals to pediatric endocrinologists (3, 9). However, a
retrospective review of children with short stature referred to
a pediatric endocrinologist at an endocrine clinic in Kuwait
found that approximately one-fifth of referred children had
normal growth (9). This observation suggests that there is a
need to improve the referral process so that unnecessary
investigations and parental anxiety are avoided.

Conversely, despite studies suggesting better outcomes with
earlier intervention (4-7), there is evidence that many children
start GH therapy later than desired (10-12). Delayed referral is
likely to be a major contributing factor for the late initiation of
treatment.

The aim of this study was to evaluate the knowledge and
perception of short stature among pediatricians, pediatric sub-
specialists, and family medicine specialists in the Arabian Gulf
region.

Materials and methods

An expert group comprising pediatric endocrinologists
from the Arabian Gulf region, selected based on their
expertise in short stature, was formed and first convened in
May 2021. The group hypothesized that delayed referral to
pediatric endocrinologists could be secondary to one or more
of the following reasons: (1) mis-diagnosis due to using
wrong definition, invalid growth chart, or inaccurate height
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measurement; (2) Misperception by the primary healthcare
provider or families about normal growth, or the efficacy and
safety of GH; (3) Lack of knowledge about the full approved
indications of GH; and (4) Limited approval for the treatment
with GH. To investigate the above possibilities, an anonymous
online survey was developed, validated by the expert group,
and disseminated (13). The survey was composed of 22
multiple choice questions and focused on the assessment and
diagnosis of short stature, indication and time of referral,
safety and efficacy of GH, and the status of GH treatment
coverage. Additionally, the group added a question to assess
the pre-referral work up. A link to the survey was circulated
by email through the expert group members to general
their
institutions and forwarded to the national and regional

pediatricians and family medicine physicians in

societies of general pediatricians and family medicine
physicians in their countries. The survey was kept open for

one month.

Survey results

Of the 640 respondents, 450 completed the survey (70.3%
completion rate). Respondents were from Saudi Arabia
(37.8%), United Arab Emirates (25.6%), Kuwait (25.0%),
Oman (6.8%), Qatar (3.2%), and Bahrain (1.5%). The
respondents were general pediatricians (36.4%), pediatric sub-
specialists (14.7%),
general practitioners (11.6%) and general pediatricians with

(25.1%), family medicine physicians

an interest in endocrinology (5.1%), 7.1% selected “Other”. Of
the respondents, 75.6% reported practicing in government
facilities, 15.5% in private practice, and 8.9% combined
government/private healthcare facilities. The majority (77.5%)
worked as part of a multispecialty team with the remainder
Most of the
respondents (77.5%) had more than 10 years of clinical

(22.5%) operating as sole practitioners.

experience, and 40.9% had an experience of more than 20 years.

Definition of short stature

The survey found that the majority (>80%) of respondents
used the correct definition of short stature, i.e., height less
than two standard deviation score (2 SDS) below the mean
for matched gender and age, or height less than the 3rd
percentile (Figure 1) (14).

Screening and assessment of short
stature

While more than 80% of respondents use approved national
or international (predominantly the World Health Organization
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What definition do you use for short stature?
100%
82.8%
80%
60% 54.4%
40%
28.4%
0,
20% 11.0%
2.0%(n=10) - n=272 4.2%(@=21) n=414
Height <Ist Height <3rd Height <5th Height < -2 SDs Other Height <3rd
percentile percentile percentile below the mean for percentile or below
matched gender -2 SDs below the
and age mean for matched
gender and age
FIGURE 1
Survey response “What definition do you use for short stature?”. SD, standard deviation.

[WHO] and Centers for Disease Control and Prevention
[CDC]) growth charts, fewer than 25% reported measuring
their patients” height by using the wall-mounted stadiometer
exclusively (Figure 2).

A majority (71.4%) of the respondents would initiate work-
up for short stature before referring the patient. The most
common reported tests prior to referral were thyroid function,
complete blood count, and bone age, while only 51.1% of
respondents indicated they would check insulin-like growth
factor 1 (IGF-1) prior to referral (Figure 3).

Age at referral of children with short
stature

A minority of the respondents (6.1%, and <5%) indicated
they would refer patients younger than 2 years or after the
onset of puberty, respectively, while 24.5% and 24.1% reported
that the ideal age for referral is 2-5 years and 5-10 years,
respectively. The majority (40.8%) responded that a child with
short stature should be referred to a pediatric endocrinologist
as soon as their height drops below the 5th percentile.

100% -
80% -
60% -
49.8%
40%
20%
0%
Weight scale with an Wall-mounted scale
extended height-measuring
arm
FIGURE 2
Survey response “How do you measure your patient’s height?”.

How do you measure your patient’s height during the visits?

Both

None. I do not measure height
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100% - 94.0%

As you responded 'yes' to the previous question, which test(s) do you commonly order before
referring the patient? (please select all that apply)

89.4%
80% -
60% |
40% -
20% -
0% -
Thyroid CBC Bone age Electrolytes  Celiac Liver IGF-1
function panel enzymes
test
FIGURE 3

Survey responses to “Which test/s do you commonly order before referral?”. CBC, complete blood count; GH, growth hormone; IGF, insulin-like
growth factor; IGFBP, insulin-like growth factor binding protein; MRI, magnetic resonance imaging; N/A, not applicable.

22.6%

20.9%

1.1%(n=4)
Urine  Karyotype GH IGFBP-3 Brain MRI  Other N/A
analysis stimulation

test

Perception of growth hormone therapy
for short stature

The majority of the respondents (61.3%) indicated that
caregivers would be in favor of initiating GH treatment for
their children. While 36.6% highlighted that caregivers would
be hesitant to initiate GH therapy and 2.1% selected that
caregivers would be against initiating GH.

From the healthcare providers’ perspective, GH deficiency
was selected as the most common condition for referral for
GH therapy followed by idiopathic short stature (ISS)
(Figure 4). However, 50% or less of survey respondents
would refer patients with other approved conditions for GH
therapy.

Around 56% of respondents consider GH therapy an option
for children with short stature, and only 60% indicated that GH
treatment is safe for children.

Only 47.7% and 54.5% of respondents assumed the age at
completion of growth correlates with completion of puberty
for males and females, respectively (Figure 5).

Of the respondents, only 51% reported GH treatment
coverage by either government or private insurance payors.

Discussion

Results from our survey and other studies conducted within
the Arabian Gulf region (8, 9) highlight challenges and

100% -~ 94.7%

Which of the following conditions would you refer for GH treatments?
(please select all that apply)

45.6%

34.1%

30.4% 28.9%

15.2%

-

n=138

80% -
61.7%
0, 4
60% 50.2% 49.3%
40% -
20% -
n=280
0% -

T

GH Idiopathic Turner
deficiencies short syndrome gestational
stature age

FIGURE 4

Small for ~ Chronic renal Noonan Prader-Willi ~ Silver-Russell Down
failure syndrome

Survey responses to "Which of the following conditions would you refer for GH treatment?”. GH, growth hormone.

syndrome syndrome syndrome
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At what age do you assume males/females complete their growth?
(please select one answer for each gender)
100% - #14 years #15years ®16 years =17 years W18 years ®Depends on the completion of puberty
80% -
60% - 54.5%
[ 47.7%
40% - :
20% -
4.0%  3.6%
0% +—— =S e
Female Male
FIGURE 5

Survey responses to “At what age do you assume males/females complete their growth?”. GH, growth hormone.

knowledge gaps in the identification and management of
children with short stature.

Growth is a continuous, rather than linear, physiological
process comprising infantile, childhood, and pubertal phases
(3). Accurate measurement is the first step in the evaluation
of a child with suspected short stature (15). A horizontal ruler
should be used to measure length in children younger than
two years, and a wall-mounted stadiometer for children older
than two years (15). The survey result identified a major gap
where less than 25% of respondents were complying with
these recommendations.

As per the international and regional recommendations in
the Arabian Gulf, the WHO growth charts are recommended
for children up to 2 years of age, and the CDC growth charts
can be used for older children (8, 16). However, local
validated growth charts, when available, such as in the
Saudi Arabia, are preferred as they better reflect the effects of
genetic, ethnic, nutritional, and environmental factors on
growth (17). This was reported when comparing the 2000
CDC growth charts with the Saudi growth charts in Saudi
children and adolescents (18), and also when comparing the
Finnish population-specific growth charts with the 2006
WHO charts in screening for Turner syndrome (19). The
result of our survey shows that the vast majority of the
respondents are compliant with the above recommendations.

Investigation of IGF-1 is frequently indicated in the
assessment of short stature, and because of its minimal
circadian variation, a single measurement is more reliable
than a single basal GH value (20). Only 51% of the survey
indicated ordering IGF-1 part of the
laboratory evaluation of short stature. This was attributed,

respondents as

partially, to test ordering to pediatric

endocrinologists. We recommend that primary care physicians

restricting the

should have access to ordering IGF-1 when evaluating
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children with short stature. However, this test limitation in
young children and those with abnormally low body mass
index (BMI) should be taken into consideration (8).
Additionally, due to the effect of age, gender, BMI, and
pubertal status on the levels of IGF-1 (20, 21), it is preferred
that the result should be expressed as SDS against age, gender
and Tanner stage-matching reference ranges (21).

Evidence supporting the safety profile of GH therapy
includes large registries comprising more than 600,000
patients-years of GH exposure, and long-term safety cohorts
of adults who received GH therapy as children (22). Several
studies have reported favorable outcomes of GH treatment in
the Arabian Gulf region (23-26). Despite this, only 60% of
the respondents considered GH safe. Additionally, less than
half of the survey respondents demonstrated knowledge about
the approved indications of GH beyond GH deficiency and
ISS. Most respondents (>75%) expressed interest in learning
more about the etiology, assessment, and management of
short stature.

Ideally, children with abnormal short stature should be
referred for further diagnosis and for treatment, if indicated
(27). Algorithms and referral criteria have been developed to
facilitate identification of the causes of short stature based on
body proportions, growth velocity, and mid-parental height,
and to support child healthcare professionals in their decision
to either refer a child with short stature or monitor their
growth (28). Data from our survey reflect that referral
patterns may be impacted by differences in healthcare
structures within and between countries across the Arabian
Gulf region, particularly in terms of government-based and
private-based payment approval for diagnostic testing and
treatment. The expert group will continue its efforts
highlighting the long-term benefits of GH treatment when

prescribed for the approved indications, in an effort to

frontiersin.org


https://doi.org/10.3389/fped.2022.988614
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Kaplan et al.

convince the decision-makers in the region to expand the list of
covered medical conditions.

Conclusions and future endeavors

Our survey demonstrates that there are gaps in the
assessment of children with short stature, uncertainty about
of these children to
endocrinologists, and a lack of understanding of the safety

appropriate  referral pediatric
and approved indications for GH treatments. Future local and
regional educational programs that address these areas should
be provided physically and virtually by the local experts in
each country in partnership with societies whose members are
referring physicians. It is also important to ensure that
updated international and regional guidelines are widely
available and accessible. Addressing these knowledge gaps
should form the basis for future recommendations and plans
in the region.

Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author.

Author contributions

All authors made a significant contribution to the work
reported, whether that is in the conception, acquisition of
data, analysis and interpretation, in all these areas, took part
in drafting, revising, critically reviewing the article, gave final
approval of the version to be published, have agreed on the
journal to which the article has been submitted, and agree to
be accountable for all aspects of the work. All authors met the
of Medical Journal Editors

International ~Committee

References

1. Bogarin R, Richmond E, Rogol AD. A new approach to the diagnosis of short
stature. Minerva Pediatr. (2020) 72(4):250-62. doi: 10.23736/50026-4946.20.05835-1

2. Chiarelli F, Primavera M, Mastromauro C. Evaluation and management of a
child with short stature. Minerva Pediatr. (2020) 72(6):452-61. doi: 10.23736/
$0026-4946.20.05980-0

3. Polidori N, Castorani V, Mohn A, Chiarelli F. Deciphering short stature in
children. Ann Pediatr Endocrinol Metab. (2020) 25(2):69-79. doi: 10.6065/apem.
2040064.032

4. Arends NJ, Boonstra VH, Mulder PG, Odink RJ, Stokvis-Brantsma WH,
Rongen-Westerlaken C, et al. GH Treatment and its effect on bone mineral
density, bone maturation and growth in short children born small for
gestational age: 3-year results of a randomized, controlled GH trial. Clin
Endocrinol (Oxf). (2003) 59(6):779-87. doi: 10.1046/j.1365-2265.2003.01905.x

Frontiers in Pediatrics

06

10.3389/fped.2022.988614

authorship criteria. All authors contributed to the article and
approved the submitted version.

Funding

Pfizer Gulf FZ LLC provided funding for the working group
meetings, analysis and reporting of the survey, and editorial
assistance in the development of the manuscript. Pfizer was
provided the opportunity to review the survey but had no
influence on data collection, analysis nor interpretation of the
survey. Neither honoraria nor payments were made for
authorship. IR declares that she is an employee of Pfizer
FZ LLC.

Acknowledgments

The authors acknowledge Steve Holliday, Rebecca Neilson
and Laura D’Castro Innovaacom LLC for editorial support in
the preparation of this manuscript with funding from Pfizer
Gulf FZ LLC.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the editors
and the reviewers. Any product that may be evaluated in this
article, or claim that may be made by its manufacturer, is not
guaranteed or endorsed by the publisher.

5. Dahlgren J, Wikland KA. Final height in short children born small for
gestational age treated with growth hormone. Pediatr Res. (2005) 57(2):216-22.
doi: 10.1203/01.pdr.0000148716.71231.81

6. Lee PA, Sivendahl L, Oliver I, Tauber M, Blankenstein O, Ross J, et al.
Comparison of response to 2-years’ growth hormone treatment in children with
isolated growth hormone deficiency, born small for gestational age, idiopathic
short stature, or multiple pituitary hormone deficiency: combined results from
two large observational studies. Int ] Pediatr Endocrinol. (2012) 2012(1):22.
doi: 10.1186/1687-9856-2012-22

7. Polak M, Blair J, Kotnik P, Pournara E, Pedersen BT, Rohrer TR. Early growth
hormone treatment start in childhood growth hormone deficiency improves near
adult height: analysis from NordiNet® International Outcome Study. Eur
J Endocrinol. (2017) 177(5):421-9. doi: 10.1530/eje-16-1024

frontiersin.org


https://doi.org/10.23736/s0026-4946.20.05835-1
https://doi.org/10.23736/S0026-4946.20.05980-0
https://doi.org/10.23736/S0026-4946.20.05980-0
https://doi.org/10.6065/apem.2040064.032
https://doi.org/10.6065/apem.2040064.032
https://doi.org/10.1046/j.1365-2265.2003.01905.x
https://doi.org/10.1203/01.pdr.0000148716.71231.81
https://doi.org/10.1186/1687-9856-2012-22
https://doi.org/10.1530/eje-16-1024
https://doi.org/10.3389/fped.2022.988614
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Kaplan et al.

8. Al Herbish AS, Almutair A, Bin Abbas B, Alsagheir A, Alqahtani M, Kaplan
W, et al. Diagnosis and management of growth disorders in Gulf Cooperation
Council (GCC) countries: current procedures and key recommendations for
best practice. Int ] Pediatr Adolesc Med. (2016) 3(3):91-102. doi: 10.1016/j.
ijpam.2016.07.002

9. Al-Abdulrazzaq D, Al-Taiar A, Hassan K, Al-Twari B, Al-Osaimi A, Al-
Busairi I. Referral pattern of children with short stature to a pediatric endocrine
clinic in Kuwait. J Pediatr Endocrinol Metab. (2016) 29(9):1055-61. doi: 10.
1515/jpem-2016-0098

10. Cutfield WS, Lindberg A, Rapaport R, Wajnrajch MP, Saenger P. Safety of
growth hormone treatment in children born small for gestational age: the US
trial and KIGS analysis. Horm Res. (2006) 65(Suppl 3):153-9. doi: 10.1159/
000091719

11. Ross J, Lee PA, Gut R, Germak J. Factors influencing the one- and two-year
growth response in children treated with growth hormone: analysis from an
observational study. Int ] Pediatr Endocrinol. (2010) 2010:494656. doi: 10.1155/
2010/494656

12. Swerdlow AJ, Cooke R, Albertsson-Wikland K, Borgstrom B, Butler G,
Cianfarani S, et al. Description of the SAGhE cohort: a large European study of
mortality and cancer incidence risks after childhood treatment with
recombinant growth hormone. Horm Res Paediatr. (2015) 84(3):172-83.
doi: 10.1159/000435856

13. Kaplan W, Al Amiri E, Attia N, Al Basiri I, Romany I, Al Shehri E, et al.
Short stature assessment and referral in the Gulf region. Presented at: annual
virtual congress

14. Ranke MB. Towards a consensus on the definition of idiopathic short
stature. Horm Res. (1996) 45(Suppl 2):64-6. doi: 10.1159/000184851

15. Barstow C, Rerucha C. Evaluation of short and tall stature in children. Am
Fam Physician. (2015) 92(1):43-50.

16. National Center for Health Statistics: Centers for Disease Control Growth
Charts for Children Aged 2 and Older in the United States. (2010).http://www.
cdc.gov/growthcharts (Accessed February 18, 2022).

17. El-Mouzan MI, Al-Herbish AS, Al-Salloum AA, Qurachi MM, Al-Omar AA.
Growth charts for Saudi children and adolescents. Saudi Med ]. (2007) 28
(10):1555-68.

18. El Mouzan MI, Al Herbish AS, Al Salloum AA, Foster PJ, Al Omar AA,
Qurachi MM, et al. Comparison of the 2005 growth charts for Saudi children

Frontiers in Pediatrics

07

10.3389/fped.2022.988614

and adolescents to the 2000 CDC growth charts. Ann Saudi Med. (2008) 28
(5):334-40. doi: 10.5144/0256-4947.2008.334

19. Saari A, Sankilampi U, Dunkel L. Multiethnic WHO growth charts may not
be optimal in the screening of disorders affecting height: turner syndrome as a
model. JAMA Pediatr. (2013) 167(2):194-5. doi: 10.1001/jamapediatrics.2013.436

20. Ibba A, Corrias F, Guzzetti C, Casula L, Salerno M, di Torgi N, et al. IGF1 For
the diagnosis of growth hormone deficiency in children and adolescents: a
reappraisal. Endocr Connect. (2020) 9(11):1095-102. doi: 10.1530/EC-20-0347

21. Wit JM, Bidlingmaier M, de Bruin C, Oostdijk W. A proposal for the
interpretation of Serum IGF-I concentration as part of laboratory screening in
children with growth failure. J Clin Res Pediatr Endocrinol. (2020) 12(2):130-9.
doi: 10.4274/jcrpe.galenos.2019.2019.0176

22. Miller BS, Velazquez E, Yuen KCJ. Long-acting growth hormone
preparations—current status and future considerations. J Clin Endocrinol Metab.
(2020) 105(6):¢2121-33. doi: 10.1210/clinem/dgz149

23. Al Shaikh A, Daftardar H, Alghamdi AA, Jamjoom M, Awidah S, Ahmed
ME, et al. Effect of growth hormone treatment on children with idiopathic
short stature (ISS), idiopathic growth hormone deficiency (IGHD), small for
gestational age (SGA) and Turner syndrome (TS) in a tertiary care center. Acta
Biomed. (2020) 91(1):29-40. doi: 10.23750/abm.v91i1.9182

24. Al-Abdulrazzaq D, Al-Taiar A, Hassan K, Al-Basari I. Recombinant growth
hormone therapy in children with short stature in Kuwait: a cross-sectional study
of use and treatment outcomes. BMC Endocr Disord. (2015) 15:76. doi: 10.1186/
$12902-015-0073-7

25. Soliman AT, Elawwa A, Itani M, Jour C, De Sanctis V. Responses to growth
hormone (GH) therapy in short children with normal GH secretion and no bone
age delay: an analysis of potential factors affecting their response to rhGH therapy.
A controlled study. Acta Biomed. (2019) 90(8-s):43-51. doi: 10.23750/abm.v90i8-
$.8506

26. Mreish S, Kaplan W, Chedid F. Effect of growth hormone on final height in
children with idiopathic short stature: a UAE, eastern region experience. Oman
Med ]. (2017) 32(6):467-70. doi: 10.5001/0m;.2017.90

27. Maghnie M, Labarta JI, Koledova E, Rohrer TR. Short stature diagnosis and
referral. Front Endocrinol (Lausanne). (2017) 8:374. doi: 10.3389/fend0.2017.00374

28. van Dommelen P, van Zoonen R, Vlasblom E, Wit JM, Beltman M.
Guideline for referring short or tall children in preventive child health care.
Acta Paediatr. (2021) 110(4):1231-8. doi: 10.1111/apa.15625

frontiersin.org


https://doi.org/10.1016/j.ijpam.2016.07.002
https://doi.org/10.1016/j.ijpam.2016.07.002
https://doi.org/10.1515/jpem-2016-0098
https://doi.org/10.1515/jpem-2016-0098
https://doi.org/10.1159/000091719
https://doi.org/10.1159/000091719
https://doi.org/10.1155/2010/494656
https://doi.org/10.1155/2010/494656
https://doi.org/10.1159/000435856
https://doi.org/10.1159/000184851
http://www.cdc.gov/growthcharts
http://www.cdc.gov/growthcharts
https://doi.org/10.5144/0256-4947.2008.334
https://doi.org/10.1001/jamapediatrics.2013.436
https://doi.org/10.1530/EC-20-0347
https://doi.org/10.4274/jcrpe.galenos.2019.2019.0176
https://doi.org/10.1210/clinem/dgz149
https://doi.org/10.23750/abm.v91i1.9182
https://doi.org/10.1186/s12902-015-0073-7
https://doi.org/10.1186/s12902-015-0073-7
https://doi.org/10.23750/abm.v90i8-S.8506
https://doi.org/10.23750/abm.v90i8-S.8506
https://doi.org/10.5001/omj.2017.90
https://doi.org/10.3389/fendo.2017.00374
https://doi.org/10.1111/apa.15625
https://doi.org/10.3389/fped.2022.988614
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Assessment and referral of patients with short stature by primary care physicians in the Arabian gulf region: Current perspectives from a regional survey
	Introduction
	Materials and methods
	Survey results
	Definition of short stature
	Screening and assessment of short stature
	Age at referral of children with short stature
	Perception of growth hormone therapy for short stature

	Discussion
	Conclusions and future endeavors

	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


