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ABSTRACT
BACKGROUND

Delay in diagnosis of celiac disease (CD) occurs frequently, although its 
consequences are mostly not known. One of the presented symptoms in pe-
diatric patients with CD is the short stature. However, far too little attention 
has been paid to physical features including height of adult patients with CD. 
This study was undertaken to evaluate whether patients suffering from CD are 
shorter in comparison with the general population without CD. As well, we 
evaluated probable correlations between demographic and physical features, 
main complains, serum anti tTG level, and intestinal pathology damage be-
tween short (lower quartile) versus tall stature (upper quartile) patients with 
CD.

METHODS 
This was a retrospective cross-sectional study on 219 adult patients diag-

nosed as having CD in the Celiac Disease Center, between June 2008 and 
June 2014 in Mashhad, Iran. The exclusion criteria were ages less than 18 and 
more than 60 years. Height was compared with a group of 657 age- and sex-
matched control cases from the healthy population. The probable influencing 
factors on height such as intestinal pathology, serum level of anti-tissue trans-
glutaminase (anti-tTG), serum vitamin D, and hemoglobin level at the time of 
diagnosis were assessed and were compared in short (lower quartile) versus 
tall stature (upper quartile) patients with CD.

RESULTS 
Both male (n=65) and female (n=154) patients with CD were shorter than 

their counterpart in the general population (males: 168.5±8.6 to 171.3±7.2 
cm, p <0.01 and females: 154.8±10.58 to 157.8±7.2 cm, p <0.01). Spearman 
linear correlation showed height in patient with CD was correlated with serum 
hemoglobin (p <0.001, r=0.285) and bone mineral density (p<0.001) and not 
with serum vitamin D levels (p =0.024, r=0.237), but was not correlated with 
anti-tTG serum levels (p=0.97). 

CD patients with upper and lower quartile of height in men and women had 
no significant difference in the anti-tTG level and degree of duodenal pathol-
ogy (Marsh grade). Anemia as main complaint was more prevalent in shorter 
versus taller men.

CONCLUSION
Adults with CD are shorter compared with healthy adults. There is a direct 

correlation between height and anemia and bone mineral density. This finding 
highlights the importance of early detection and treatment of CD. 
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Adult Celiac Disease  and Height 

INTRODUCTION

Celiac disease (CD) is a chronic immune-based 
enteropathy in genetically predisposed children and 
adults, which occurs due to the presence of gluten 
-a protein present in rye, barley, and wheat. CD can 
be treated by eliminating gluten from the patients’ 
diet. The prevalence of CD is approximately 1% 
worldwide1,2 and is common in the Middle East-
ern countries, particularly in Iran.3 In two different 
studies on blood donors and general population in 
Iran the prevalence estimation of CD were between 
0.5% to 1%.4,5

The clinical features of CD vary, ranging from 
classic presentation of malabsorption, weight loss, 
and steatorrhea, to a wide range of other signs and 
symptoms that go well beyond the gastrointestinal 
tract.6-8 Most of the patients with CD are diagnosed 
by screening high-risk population, i.e short stature, 
being directly related to patients with CD, people 
with type 1 diabetics, and inflammatory bowel syn-
drom (IBS).9,10

The delay in the diagnosis of CD is often due 
to lack of obvious symptoms. Furthermore, there 
are very few gastrointestinal clinical symptoms in 
undiagnosed individuals.11 Recent studies suggest 
that 32.6±13.2 years are the mean age for diagno-
sis of CD while diagnosis of patients over 50 years 
old  makes up 11.3% of the total diagnosed patients 
with CD.12 According to reports of Cosnes and 
colleagues the children of both sexes with undiag-
nosed CD were shorter in stature than those with 
diagnosed CD  or children without CD.13 Another 
such study showed that only men with undiagnosed 
CD were shorter and not women compared with the 
general population.14 Similarly, other studies sug-
gested that only women with undiagnosed CD were 
shorter.15 There are few studies about the influenc-
ing factors and their correlation with malnutrition, 
severity of CD base on pathology, and anti-tTG lev-
els.

This study was undertaken to evaluate whether 
patients suffering from CD are shorter in com-
parison with the general population without CD. 
Additionally we evaluated probable correlations 

between demographic and physical features, main 
complaints, serum anti-tTG level, ansd intestinal 
pathological damage between short (lower quartile) 
versus tall stature (upper quartile) patients with CD. 

MATERIALS AND METHODS
Research design and setting:

This was a two-group, cross-sectional study con-
ducted in patients referred to Celiac Disease Center 
for diagnostic evaluation from 2008 to 2014 and 
a control groupwith cluster sampling of general 
population in Mashhad University of Medical Sci-
ences.16,17

Sampling
Sample size:

Two population based studies in Mashhad by 
cluster sampling methods were done on 35-65 years 
old and on 15-35 years old individuals in 2010-
1116,17 and we selected 657 individuals from these 
studies as the healthy control group and 219 for the 
patients with CD group, determined with 99% con-
fidence interval and 95% power.

Sampling method:
Based on our previous study on general popu-

lation of Mashhad aged 15-65 years, we had 815 
cases of age-, and sex-matched to our patients with 
CD with negative tTG who were selected as con-
trol group. Individulas aged less than 18 years and 
more than 60 years were excluded. After applying 
inclusion and exclusion criteria finally 657 (3 times 
of patients with CD group) cases for control group 
were selected randomly. Patients with confirmed 
CD were selected by means of purposive sampling.

Of the 301 patients with CD, we also excluded 
patients aged less than 18 and more than 60 years. In 
the celiac group 48 patients aged less than 18 years, 
3 patients aged over 60 years, 17 patients with tTG 
titer below 30 (UN/mL), or with missed data, and 
14 patients with Marsh=<1 were excluded. Finally 
219 patients in celiac group were included in this 
study. The results are shown in tables 1 and 2.

So, the study was conducted on two groups with 
confirmed CD (case group) and the healthy popula-
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tion (control group).
 

Selection criteria:
Consecutive patients referred to Celiac Disease 

Center for diagnostic evaluation of CD were consid-
ered eligible if CD was clinically suspected on the 
basis of having signs or symptoms of malabsorption, 
recurrent diarrhea, malnutrition, or dyspepsia and 
bloating (classic presentation), or anemia, and osteo-
penia, (non-classic presentation) and having a posi-
tivite serology of anti-tTG IgA that was assessed by 
enzyme-linked immunosorbent assay (ELISA), Kit 
(Euro immune, Germany) in a research laboratory, 
and positive pathological damage of duodenum. 

Our inclusion criteria were age more than 18 and 
less than 60 years. Patients were excluded if they had 
score =<1 in Modified Marsh Classification or tTG 
level below 30 (UN/mL), which is one and half time 
more than upper normal limit.

Data collection: 
Collected data were age, sex, height, weight, 

anti-tTG level, and Modified Marsh Classification 
score. 

Firstly, for all high clinically suspected patients 
for CD, serology screening was done and if they 
had more than upper limit of anti-tTG IgA, endos-
copy and duodenal biopsy was done. At least three 
duodenal biopsy samples were taken by expert gas-
troentestinologists, and one professional gastroin-
testinal pathologist made the pathology report. The 
Modified Marsh Classification of histological find-
ings was used to classify the mucosal lesions for 
diagnosis of CD in suspected patients.18 Anti-tTG 
Kit (Euro immune, Germany) was used to counter 
check the anti-tTG (Ig A) level in a single labora-
tory. CD was confirmed if the patients had anti-tTG 
(Ig A) level>30 IU and Marsh>1.

Basic information such as age and sex was re-
corded for all the patients with confirmed CD. Then, 
anthropometric measurements, including height, 
weight, and body mass index (BMI) were done for 
CD patients. The measurement of both height and 
weight were performed by one trained and educated 
assistant in our clinic. Body weight measuring was 

done by Seca scales (Seca, 22089 Hamburg, Ger-
many). BMI was also calculated by dividing weight 
(kilograms) to squared height (meter). The meth-
odology of height, weight, and BMI determination 
was the same in healthy control group.
Research ethics: 

The study was approved by the Ethics Commit-
tee of Mashhad University of Medical Sciences, 
and all the patients provided written informed con-
sent before they were enrolled.

Statistical analyses: 
The data were analyzed using SPSS software ver-

sion 17.0.1 (SPSS Inc, Chicago). Normal distribu-
tion of the data was assessed by using Kolmogrov-
Smirnov test. we compared the height, weight, and 
BMI of our patients with the general population and 
compared high quartile with low quartile of height 
in patients with CD.

The analysis of continuous variables was made 
using the Student t test and the Pearson X2 test was 
used for discrete variables. The determination of 
significance for every analysis was set at p<0.05 
(two tailed).

RESULTS: 
                          

Finally, 219 patients with a confirmed diagnosis of CD, 
and 657 healthy controls were studied in this trial. The 
groups were matched based on sex and age (table 1).

By using Man-whitney test, results revealed that both 
male and female adults having CD were shorter, less 
weighed, and with a less BMI in comparison with their 
peers of both sexes (table 2). 

Adults having CD were significantly shorter than the 
healthy control group (patients with CD:158.96±11.82 
cm, versus controls: 161.99±9.51 cm, P<0.001). Also, 
mean weight was lower in the CD group versus healthy 
control group (CD: 57.60±13.12 kg, versus control: 
68.98±13.89 kg, p<0.001). Correspondingly, BMI was 
significantly lower in the CD group compared with the 
healthy control group (CD: 23.16±10.14 kg/m2 versus 
control: 26.34±5.30 kg/m2, p <0.001) (table 2).

Moreover, the difference between the mean height, 
weight, and BMI between the two groups was also sig-
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nificant in both male and female sexes separately (table 3).
Kruskal-wallis test showed that severity of duodenal 

pathology (Marsh classification) was not correlated with 
the height (p =0.09). A correlation between height and 
hemoglobin level (p <0.001, r=0. 163) was detected.

  By using Fisher exact test there was no correlation 
between pathology in low and high quartil of height (p 
=0.51), and by Pearson Chi-Square test no difference be-
tween height and low quartil of height in vit D level was 
found (p =0.92).

CD patients having lower quartile of height (56 pa-
tients [25.5%]) in both men and women had no signifi-
cant difference in anti-tTG level, degree of duodenal 
pathological damage with high quartile of height (52 
patients [23.7%]). Anemia as main complaint was more 
prevalent in shorter versus taller men  (p=0.013). Mean 
hemoglobin in high quartile of height was 13.5 g/dL-
compared with 10.3 g/dL in low quartile of height (table 
3). There was a significant difference in bone mineral 
density in high and low quartil of height. Spine osteo-
prosis was 6% in high quartil and 32% in low quartil 
of height (p <0.001). Femoral osteoporosis was 2.3% in 
high and 30% in low quartil of height (p <0.002).

Mode of presentation had no effect on final height. 
And patients with classical presentation of CD such as 
diarrhea, malabsorption, and weight loss had no differ-
ence in height compared with patients with non-classical 
presentations and both groups had shorter height com-
pared with the control group. 

we had another assessment in screening CD by anti-
tTG and healthy general population and there was no 
significant difference between height in them. It shows 
that height is probably lower in symptomatic CD. 

DISCUSSION: 
   Shorter height as a complication associated with child-
hood CD is quite well established.19,20 Although in most 
of the cases early intervention with gluten free diet enable 
some catching up growth 21, the real pathogenesis behind 
the short height related to CD is still not very clear.22 
The process of growth is indeed a highly complex process 
that depends on numerous intrinsic factors (like hormones 
i.e. growth hormon [GH], thyroid hormone, androgens, 
estrogens, gherlin, and insulin), and also on extrinsic fac-
tors such as nutrition. Deficiency and derangement of any 
of these factors can lead to a shorter height.14 Neverthe-
less, delay in linear growth in patients may be associated 

Table 3: Comparison of weight, height and BMI between patients with celiac disease and control group according to sex 

                                 Groups  

Variables

Male group (n=262)
P value

 (95% CI)

Female group (n=614)
p value

 (95% CI)
Control 
group 

(n=197)

Celiac 
group 
(n=65)

Control 
group 

(n=460)

Celiac
 group 

(n=154)

Age (years), mean±SD 35.0±10.1 32.7±14.9 0.176 (-1.0 – 5.6) 33.9±12.1 32.7±12.7 0.324 (-1.20 – 3.64)

weight (kg), mean±SD 75.3±13.93 64.3±12.5 0.001 (7.11-14.8) 66.3±13 54.8±12.4 0.001 (9.02 – 13.84)

Height (cm), mean±SD 171.3±7.2 168.5±8.6 0.00 (0.629-4.97) 157.8±7.2 154. 8±10.5 0.00 1(1.46-4.52)

Body mass index (kg/m2), mean±SD 25.5±4.4 22.3±3.5 0.001 (2.14-4.31) 26.7±5.6 23.5±11 0.001(1.74-4.62)
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Table 1: Comparison of age and sex between patients with celiac disease and control group

Variables Celiac disease group (n=219) Healthy control group (n=657) p value Test

Age, years (mean±SD) 35.48±11.61 35.12±10.74 0.68 Two independent t test

Male, n (percent) 65 (30%) 197 30%)
0.13 Pearson Chi-square test

Female, m (percent) 154 (70%) 460 (70%)

Table 2: Comparison of weight, height, and body mass index between patients with celiac disease and control group

Variables Control group (n=657) Celiac group (n=219) p-valuea(95%CI of the difference)

weight(kg) mean±SD 68.98±13.89 57.60±13.12 <0.001 (9.24-13.53)

Height(cm) mean±SD 161.99±9.51 158.96±11.82 <0.001 (1.43-4.62)

BMI(kg/m2) mean±SD 26.34±5.30 23.16±10.14 <0.001 (2.12-4.26)

Adult Celiac Disease  and Height 
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with resistance to GH 22 or due to GH deficiency.23 This 
suggestion is based on the fact that there is elevated or 
normal GH levels in CD patients along with low levels of 
insulin like growth factor–I (IGF-I).22 Other studies em-
phasize on antipituitary autoantibodies (APA) as a case of 
autoimmune hypophysitis in the somatotroph cells.24

      Sonti and colleagues showed that among adult patients 
with CD who reached to their final height before diagno-
sis, only men were shorter compared the general popu-
lation 14 and there was an inverse relation between the 
height of the adult male patients with CD and their age at 
the time of diagnosis.25 In our study both men and woman 
who were diagnosed after 18 years old were shorter com-
pared with their peers in the general population. There are 
very few earlier reports available on the final height of 
patients suffering from CD with contradictory results. The 
reports of Cacciari  and co-workers 6 suggested normal 
height of patients diagnosed with CD in their adulthood, 
whereas Weiss and others reported that the final height 
of the CD patients was comparable to that of the general 
population. 
    A total of 184 CD patients aged 18-88 years (56 men) 
were studied by Cosnes and colleagues. They reported 
that both men and women with CD diagnosed in adult-
hood were shorter than their control or CD patients who 
were diagnosed in childhood.13 An older study showed 
that patients with CD who were more than 20 years old 
and received gluten free diet(GFD) were not shorter in 
comparison with the control group, but weighted less.26 In 
a recent study in Finland, no major differences in height 
were observed between CD patients and the control group 
in either sex. However, when analysis of the subgroups 
was taken into consideration shorter height was observed 
in a few older but not younger birth cohorts 27 but in our 
study we excluded patients aged more than 60 years to 
delete the effect of aging on height.
    The deficiency in minerals and vitamins are common 
in newly diagnosed patients with CD.28 In a recent study 
in Netherland zinc deficiency was noted in 67% of the pa-
tients and iron deficiency in 46% of patients with CD, and 
32% of them were suffering from anemia.29 On the other 
hand, atypical presentations of CD have amplified over 
the preceding two decades.7 In a recent study in these area 
non-typical complaints such as dyspepsia, anemia, and 
osteopenia were more common than typical symptoms.12 
     In our study there was no difference in height between 

patients with classical or typical presentations and patients 
with non-classical presentations.
In our study, patients in low quartile of height compared 
with the high quartile of height had more anemia (mean 
hemoglobin level was 13 g/dL in high compared with 10 
g/dL in low quartile of height [p <0.001]) and had vitamin 
D deficiency (vitamin D<30 ng/dL). We found that these 
nutritional deficiencies correlated with final height.
    The present study clearly suggested that the mean height 
of adult patients was correlated with low vitamin D se-
rum levels and anemia. And also in CD patients, height 
was not correlated with serum anti-tTG level and sever-
ity of duodenal pathological damage (Marsh). So this re-
sult suggests that malnutrition may be the main cause of 
short stature in our CD patients and can be due to delay 
in diagnosis. It is quite well established that there may be 
more than a decade delay in the diagnosis of CD.30 The 
diagnosis of CD is often delayed in case of patients with 
less symptoms and in individuals with little gastrointesti-
nal symptoms like nausea, vomiting, or abdominal bloat-
ing.11 In our study male CD patients with lower quartile 
height had more anemia as chief complaint than patients 
with higher quartile height. Sonti and colleagues found 
comparing results only in men with CD.14 

    Iron deficiency anemia was most frequent in patients 
with untreated CD in their past, but it is still the common-
est recurrent extraintestinal symptom.31 It has to be noted 
that mild or moderate pathophysiological abnormalities 
do not necessarily suggest mildness of the disease.32 In 
our study there was also no correlation between histo-
pathological abnormalities (Marsh grade) and final height 
in CD.
    Deficiency in minerals or vitamins are quite common in 
patients suffering from CD. So patients with untreated CD 
who are diagnosed at adult stage may have shorter height 
compared with patients with early diagnosis who received 
treatment at their childhood. This further highlights the 
significance of early diagnosis and treatment of CD with 
proper strategies based on diet for better treatment of mal-
absorption that may lead to normal height in the patients 
with CD.
    The importance of this study lies in the fact that we 
performed the analysis of the measured variables like 
height and weight and densitometry in a large number of 
CD patients. The examinations wwere done in a single 
clinic with the help of trained researchers and under the 
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guidance of specialist gastroenterologists to complete the 
questionnaire. 
    The CD patients were well matched demographically to 
the comparison group. Also, we assessed some influenc-
ing factors on height in order to investigate the pathogen-
esis of shorter height in relation to CD. 
    However, we did not measure GH, insulin, or other in-
fluencing factors. So in future a thorough epidemiological 
survey should be carried out to confirm these findings and 
investigate the etiology of short stature in CD. 
This study is the first of its kind to assess the height in 
adults patients with CD in comparison with healthy con-
trols.
    Shortness of height is an eminent characteristic of child-
hood CD. However, we found that in comparison with 
the general population, adults with CD are considerably 
shorter. This shortness  can also be correlated with hemo-
globin level and bone mineral density, but it does not cor-
relat with the severity of CD as a function of duodenal 
pathology and serum anti-tTG level. So malnutrition may 
be the main cause of short stature in adult CD patients 
long before the onset of symptoms. 

CONFLICT OF INTEREST
   The authors declare no conflict of interest related to 
this work.

REFERENCES
1. Dubé C, Rostom A, Sy R, Cranney A, Saloojee 

N, Garritty C, et al. The prevalence of celiac dis-
ease in average-risk and at-risk western European 
populations: A systematic review. Gastroenterology 
2005;128:S57-67. doi : 10.1053/j.gastro.2005.02.014

2. Reill NR, Green PH. Epidemiology and clinical 
presenta¬tions of celiac disease. Semin Immunopathol  
2012;34:473-8. doi: 10.1007/s00281-012-0311-2.

3. Rostami Nejad M, Rostami K, Emami MH, Zali MR, 
Malekzadeh R. Epidemiology of celiac disease in 
Iran: a review. Middle East J Dig Dis 2011;3: 5-12.

4. Shahbazkhani B, Malekzadeh R, Sotoudeh M, Mogh-
adam KF, Farhadi M, Ansari R, et al. High prevalence 
of celiac disease in apparently healthy Iranian blood 
donors. Eur J Gastroenterol Hepatol 2003;15:475-8.  
doi: 10.1097/01.meg.0000059118.41030.96

5. Akbari MR, Mohammadkhani A, Fakheri H. Screen-
ing of the adult population in Iran for coeliac disease: 
com¬parison of the tissue-transglutaminase antibody 
and anti-endomysial antibody tests. Eur J Gastro-
enterol Hepatol 2006;18:1181-6. doi: 10.1097/01.

meg.0000224477.51428.32

6. Cacciari E, Corazza GR, Salardi S, Pascucci MG, Tac-
coni M, Cicognani A,et al.what will be the adult height 
of coeliac patients? Eur J Pediatr 1991;150:407-9. 
doi:10.1007/BF02093719

7. Ferguson A, Arranz E, O’Mahony S. Clinical and 
pathological spectrum of coeliac disease: Active, 
silent, latent and potential. Gut 1993;34:150-1.
doi:10.1136/gut.34.2.150

8.  Guandalini S, Assiri A. Celiac disease: a review. 
JAMA Pediatr 2014;168:272-8. doi:10.1001/jama-
pediatrics.2013.3858

9. Holmes GK. Screening for coeliac disease in 
type 1 diabetes. Arch Dis Child 2002;87:495-8. 
doi:10.1136/adc.87.6.495

10. Hogg-Kollars S, Al Dulaimi D, Tait K, Rostami K.Type 
1 diabetes mellitus and gluten-induced disorders. Gas-
troenterol Hepatol Bed Bench 2014;7:189-97. 

11. Petrarca L, Nenna R, Mastrogiorgio G, Florio M, 
Brighi M, Pontone S. Dyspepsia and celiac disease: 
Prevalence, diagnostic tools and therapy. World J 
Methodol 2014;4: 189-96.

12. Ganji A, Esmaielzadeh A, AafzalAghayee M, Gos-
hayeshi L, Ghaffarzadegan K. The Clinical Presenta-
tion of Celiac Disease: Experiences from Northeast-
ern Iran. Middle East J Dig Dis 2014;6:93-7.

13. Cosnes J, Cosnes C, CosnesA, ContouJF, ReijasseD, 
CarbonnelF, et al. Undiagnosed celiac disease in 
childhood. Gastroenterol Clin Biol 2002;26:616-23.

14. Sonti R, Lebwohl B, Lewis SK, Abu Daya H, Kla-
van H, Aguilar K, et al. Men with celiac disease are 
shorter than their peers in the general population. 
Eur J Gastroenterol Hepatol 2013;25:1033-7. doi: 
10.1097/MEG.0b013e328362e461.

15. Haapalahti M, Kulmala P, Karttunen TJ, Paajanen 
L, Laurila K, Ma¨ ki M, et al. Nutritional status in 
adolescents and young adults with screen-detected 
celiac disease. J Pediatr Gastroenterol & Nutr 
2005;40:566-70.

16. Ghayour-Mobarhan M, Moohebati M, Esmaily H, 
Ebrahimi M, Parizadeh SM, Heidari-Bakavoli AR, 
et al. Mashhad stroke and heart atherosclerotic dis-
order (MASHAD) study: design, baseline charac-
teristics and 10-year cardiovascular risk estimation. 
Int J Public Health 2015;60:561-72. doi: 10.1007/
s00038-015-0679-6.

17. Shakeri MT, Nomani H, Ghayour Mobarhan M, 
Sima HR, Gerayli S, Shahbazi S, et al. The preva-
lence of hepatitis C virus in mashhad, iran: a popu-
lation-based study. Hepat Mon 2013;13:e7723.  doi: 
10.5812/hepatmon.7723.

18. Marsh MN. Gluten, major histocompatibility com-
plex, and the small intestine. A molecular and immu-
nobiologic approach to the spectrum of gluten sen-
sitivity (‘celiac sprue’). Gastroenterology 1992;102: 

308 Adult Celiac Disease  and Height 



Middle East Journal of Digestive Diseases/ Vol.8/ No.4/ October 2016

309

330-54. 

19. Bonamico M, Scire G, Mariani P, Pasquino AM, Tri-
glione P, Scaccia S, et al. Short stature as aprimary 
manifestation of monosymptomatic celiac disease. J 
Pediatr Gastroenterol Nutr 1992;14:12-6.

20. Hashemi J, Hajiani E, Shahbazin HB, Masjedizadeh 
R, Ghasemi N. Prevalence of celiac disease in Ira-
nian children with idiopathic short stature.World J 
Gastroenterol 2008;14:7376-80.

21. Damen GM, Boersma B, wit JM, Heymans HS. 
Catch-up growthin 60 children with celiac disease. J 
Pediatr Gastroenterol Nutr 1994;19:394-400.

22. Meazza C, Pagani S, Laarej K, Cantoni F, Civallero 
P, Boncimino A, et al. Short stature in children with 
coeliac disease. Pediatr Endocrinol Rev 2009;6:457-
63.

23. Nemet D, Raz A, Zifman E, Morag H, Eliakim A. 
Short stature, celiac disease and growth hormone de-
ficiency. J Pediatr Endocrinol Metab 2009;22:979-
83.  doi: 10.1515/JPEM.2009.22.10.979

24. Iughetti L, De Bellis A, Predieri B, Bizzarro A, De 
Simone M, Balli F, et al . Growth hormone impaired 
secretion and antipituitary antibodies in patients 
with coeliac disease and poor catch-up growth af-
ter a long gluten-free diet period: a causal associa-
tion. Eur J Pediatr 2006;165: 897-903. doi:10.1007/
s00431-006-0182-4

25. weiss B, Skourikhin y, Modan-Moses D,  Broide  
E, Fradkin A , Bujanover y. Is Adult Height of Pa-
tients With Celiac Disease Influenced by Delayed 
Diagnosis? Am J Gastroenterol 2008 l;103:1770-4.  
doi:10.1111/j.1572-0241.2008.01844.x

26. Bode´ SH, Bachmann EH, Gudmand-Høyer E, 
Jensen GB. Stature of adult coeliac patients: no 
evidence for decreased attained height. Eur J Clin 
Nutr199;45:145-9.

27. Pärnänen A, Kaukinen K, Helakorpi S, Uutela 
A, Lähdeaho ML, Huhtala H, et al.Symptom-
detected and screen-detected celiac disease and 
adult height:a large cohort study. Eur J Gastro-
enterol Hepatol 2012;24:1066-70. doi:10.1097/
MEG.0b013e328355a468.

28. wierdsma NJ, van Bokhorst-de van der Schueren MA, 
Berkenpas M, Mulder CJ, van Bodegraven AA.Vitamin 
and Mineral Deficiencies Are Highly Prevalent in 
Newly Diagnosed Celiac Disease Patients. Nutrients 
2013;5:3975-92. doi:10.3390/nu5103975.

29. Thacher TD1, Fischer PR, Pettifor JM. The effect 
of nutritional rickets on bone mineral density. J Clin 
Endocrinol Metab 2014;99:4174-80. doi: 10.1210/
jc.2014-2092

30. Nordstrom, F, Lindholm, L, Sandström, O, Nordyke 
K, Ivarsso, A. Delay to celiac disease diagnosis and 
its implications for health-related quality of life. 
BMC Gastroenterol 2011;11:118. doi: 10.1186/1471-

230X-11-118.

31. Bottaro G, Cataldo F, Rotolo N, Spina M, Corazza 
GR. The clinical pattern of subclinical/silent celiac 
disease: an analysis on 1026 consecutive cases. Am 
J Gastroenterol 1999;94:691-6.  doi:10.1111/j.1572-
0241.1999.00938.x

32. Zanini B, Caselani F, Magni A, Turini D, Ferraresi 
A, Lanzarotto F,et al. Celiac disease with mild enter-
opathy is not mild disease. Clin Gastroenterol Hepa-
tol 2013;11:253-8. doi: 10.1016/j.cgh.2012.09.027.

Esmaeil zadeh et al.


