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Abstract
Background: Celiac disease is an autoimmune disorder characterized by damage to the small intestinal mucosa following the intake of glutencontaining foods in genetically predisposed individuals. Studies suggest that celiac disease is associated with asthma and allergic rhinitis.
Objectives: The aim of this study was to examine the prevalence of asthma and allergic rhinitis in children with celiac disease compared to healthy
controls.
Methods: This study was conducted in 53 celiac children and 80 children with nonspecific abdominal pain as a control group; all participants were
between 6 - 19 years. The children completed the ISAAC questionnaire, and spirometry was performed in each participant.
Results: The prevalence rates of asthma symptoms and physician-diagnosed asthma were similar in both groups (30% and 19%, respectively, in the
celiac group and 17.5% and 22.5%, respectively, in the control group) (P > 0.05). Six (11%) patients with celiac disease and seven (9%) children in the
control group showed obstructive changes on pulmonary function tests. The prevalence rates of allergic rhinitis symptoms and physician-diagnosed
allergic rhinitis were also similar in both groups (36% and 9%, respectively, in the celiac group, and 34% and 9%, respectively, in the control group) (P
> 0.05).
Conclusions: The prevalence rates of asthma and allergic rhinitis in patients with celiac disease were not significantly higher when compared to
the healthy controls.
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1. Background
Celiac disease (CD) is an autoimmune disease characterized by damage to the small intestinal mucosa following the intake of gluten-containing foods in genetically
predisposed individuals, and its prevalence in the general
population is approximately 1% (1). In a study of children
between 6 and 17 years of age in Turkey, the prevalence was
reported to be 0.47% (2). The clinical manifestations (including gastrointestinal and non-gastrointestinal symptoms) of CD may vary. Patients who do not exhibit clinical
symptoms but whose serology and small intestine pathology are consistent with CD suggest that the prevalence of
the disease may be higher than currently thought.
Asthma is the most commonly seen childhood health
condition, and its prevalence is approximately 10% in Europe and from 9.8 - 17.8% in Istanbul, Turkey (3-5). Allergic
rhinitis is characterized by paroxysmal sneezing, nasal discharge, and nasal congestion; it is often accompanied by
itching of the eyes and nose and has a prevalence of 10 40% (6). Although the frequency of allergic rhinitis varies
among different countries and regions, a study conducted
across Turkey reported the incidence to be 49.4% in children from 13 - 14 years of age and 17.6% in those between
6 and 15 years of age in Istanbul (4, 7).
In the literature, publications on the relationship be-

tween CD and lung diseases go back to the 1970s (8). Previous studies have reported that CD is associated with diffuse
lung disease, bird fancier’s lung, farmer’s lung, sarcoidosis,
and cryptogenic fibrosing alveolitis (9-12). An association
between CD and atopic diseases was first suggested in 1976
(13). A study published in 1981 by Tarlo et al. suggested that
CD is associated with asthma (14).
While CD, which is an autoimmune disease, is associated with T helper type 1 cell expression, T helper type 2
cells also play a role in the pathophysiology of allergic diseases, such as asthma. Although only a few studies have investigated the relationship between asthma and autoimmune diseases, their results have not been consistent (1521). Some of these studies have suggested that autoimmune and allergic diseases may occur together depending
on common genetic risk factors (15-20). However, the increased incidence of both diseases also points to common
environmental risk factors as a possible causative factor (5,
22, 23).

2. Objectives
In the present study, we aimed to evaluate the prevalence of asthma and allergic rhinitis and performed pulmonary function testing (PFT) in children between 6 and
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19 years of age who had been diagnosed with CD compared
to children with nonspecific abdominal pain as a control
group.

3. Methods
This cross-sectional study enrolled 53 patients (21
males and 32 females) from 7 - 19 years of age with a CD diagnosis and 80 patients (37 males and 43 females) with nonspecific abdominal pain who were followed at our pediatric gastroenterology clinics. During an outpatient visit,
the participants were informed about the study, and informed consent was obtained from both the parents and
children. The subjects completed a standardized questionnaire form, which gathered their demographic information, and also the ISAAC Questionnaire, which consists of
11 questions related to asthma and allergic rhinitis. The
prevalence of accumulated asthma was evaluated using
the percentage of affirmative answers to question 1 of the
asthma module: “wheezing (at any time).” The prevalence
of active asthma was estimated by the percentage of affirmative responses to question 2: “wheezing (in the last
12 months).” The incidence of asthma as diagnosed by a
physician was assessed indirectly using the number of affirmative answers to question 6: “asthma at any time in
life.” The ISAAC Auestionnaire has been validated in Turkish (24). Children who were older than 12 years of age completed the questionnaire by themselves, while those who
were younger than 12 received help from their parents.
Following the completion of the questionnaire, a PFT
was performed on each participant by the same pediatric
pulmonologist. All children who completed the questionnaire and underwent PFTs were included in this study. Figure 1 shows the study flowchart. The body mass index (BMI)
was calculated for each participant and was evaluated by
age according to four groups: underweight, normal, overweight, and obese (25). Approval for the study was obtained from the Sisli Hamidiye Etfal research and training
hospital ethics committee.

3.1. Pulmonary Function Tests
Spirometry measurements were taken by the same pediatric pulmonologist. The procedure was performed in
accordance with the ATS standards using a spirometer device (MiniSpir® ) purchased from MIR (medical international research Srl, Rome, Italy) (26). The following variables were analyzed: best FEV1, FVC and FEV1/FVC. An FEV1
< 80% or an FEV1/FVC ratio < 80% were considered to indicate obstructive changes.
2

3.2. Diagnosis of CD
The diagnosis of CD was based on serological testing
(IgA and IgG endomysial antibodies (EMA), IgA and IgG
gliadin antibodies, and IgA and IgG human tissue transglutaminase antibodies), small bowel biopsy performed during upper endoscopies, and histological evidence of villous atrophy with crypt hyperplasia and an increase in intraepithelial lymphocytes.
3.3. Adherence to Diet
Participants were defined as adherent to the diet if they
had been followed with a diagnosis of CD for at least one
year, reported that they were compliant with the glutenfree diet, and were negative for the EMA antibody.
3.4. Statistical Analysis
Number cruncher statistical system (NCSS) 2007 statistical software (Utah, USA) was used for the statistical analyses. To evaluate the study data, descriptive statistics (mean,
standard deviation, median, frequency, and ratio) were calculated, and the Mann-Whitney U test was performed to
assess between-group comparisons for non-normally distributed variables. Fisher’s exact test, Fisher Freeman Halton test, Yates continuity correction test, and Pearson chi
square test were used to compare the qualitative data. Confidence intervals were calculated at the 95% level, and P values < 0.05 were considered statistically significant.
4. Results
This study investigated 133 participants, including 53
CD patients and 80 children with nonspecific abdominal
pain as the control group. The demographic data and clinical characteristics are shown in Table 1. The mean age was
12.3 ± 3.62 years in the CD group and 11.73 ± 3.6 years in the
control group. A comparison of the two groups with respect to age, gender, anthropometric measurements, and
parental history of asthma and allergic rhinitis revealed
that the number of children with a weight and height below the 3rd percentile was significantly higher in the CD
group (P = 0.006 and P = 0.003, respectively). The mean
age, gender, BMI values, and parental history of asthma
and allergic rhinitis were similar in both groups. The mean
follow-up period for CD patients was 54.43 ± 48.10 (1 - 180)
months. Of the 53 children with CD, 75% (n = 40) were adherent to the diet, while 74% (n = 31) of those who had been
followed for one year or longer followed the diet.
The prevalence of asthma and allergic rhinitis and the
PFT results are shown in Table 2. An evaluation of the
asthma-related and allergic rhinitis-related questions indicated that there was no statistically significant difference
Iran J Pediatr. 2016; 26(6):e6358.
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Children Being Followed with Diagnosis of Celiac Disease
n = 202
Excluded n = 136
Not Eligible for the Study
<6 y/o and >19 y/o n = 95
Moved Out of Town n = 5
No Show in f/u Clinics n = 33
Declined to Participate n = 3

Consent and Assent for the Study n = 66
Unable to Perform PFT n = 9
Missing Data n = 2
Evaluated Twice n = 2

ISAAC Questionnaire and PFT Evaluated n = 53

Figure 1. Flow Chart

between the CD group and the control group. The PFT results of 11% (n = 6) of the patients with CD and 8.8% (n = 7)
of the control group were consistent with obstructive pulmonary changes.
The relationship between the follow-up period for the
CD group and the presence of asthma and allergic rhinitis symptoms is presented in Table 3. The follow-up period
was not associated with asthma symptoms, asthma medication use, allergic rhinitis symptoms, or long-term nasal
steroid use (P > 0.05).
In patients with CD who were followed for at least one
year, adherence to a gluten-free diet was assessed according to the participants’ PFT results and asthma symptoms
(Table 4). Adherence to this diet was not associated with
obstructive changes or the presence of asthma symptoms.

5. Discussion
In the present study, children between the ages of 6
and 19 years with a diagnosis of CD who completed followup and an age-matched control group were surveyed using the ISAAC questionnaire for asthma and allergic rhinitis; their pulmonary function was measured via a PFT. The
prevalence rates of asthma and allergic rhinitis in patients
with CD were not significantly higher when compared to
the control group.
Increasing attention is being paid to the association
between autoimmune and allergic diseases. Studies on
this relationship have shown that the two disease groups
Iran J Pediatr. 2016; 26(6):e6358.

may be seen concomitantly, although their pathophysiology differs; however, it is unclear how they affect each
other. Previous studies have suggested that neither causes
the other, but they may be seen concomitantly (16-18). A
cohort study conducted in Switzerland compared 28,281
patients with CD to 140,295 people without CD; the hazard ratio of asthma for those with vs. those without CD
was 1.61 (95% CI: 1.50 - 1.72) (17). A study that investigated
subsequent hospitalization due to an autoimmune disease
in 148,295 patients who had been previously hospitalized
with asthma reported that 2% of the patients were hospitalized with an autoimmune diagnosis; the standardized incidence rate of hospitalization with a diagnosis of CD was
1.97 (95% CI: 1.64 - 2.34). It has been suggested that CD is predominantly diagnosed in young patients with asthma. It
has also been speculated that the concomitant occurrence
of asthma and autoimmune diseases may be due to common genetic factors and possible environmental risk factors (17). Kero et al. reported that the relative risk of asthma
was 7.26 (95% CI: 4.49 - 11.01) in 114 children with CD (18).
Zauli et al. suggested that CD is associated with atopy and
found the prevalence of celiac disease to be 1% in an Italian
population of atopic patients. They concluded that atopy
is a risk for developing CD and atopic patients should be
evaluated for CD (27). Compared to the findings of previous prevalence studies of healthy children in this region,
the rates of asthma and allergic rhinitis symptoms and
of physician-diagnosed asthma and allergic rhinitis were
higher in our study. However, there was no significant dif-

3

Ozdogan S et al.

Table 1. Demographic Data and Clinical Characteristics of the Participantsa

CD Group, n = 53

Control Group

CD Group, n = 53
0.815C

Age
Mean ± SD
Min - max (median)

12.30 ± 3.62

11.73 ± 3.6

6 - 19 (12)

6 - 19 (11)
0.565D

Gender, No. (%)
Female

32 (60.4)

43 (53.8)

Male

21 (39.6)

37 (46.3)

Age at diagnosis, y
Mean ± SD
Min - max

7.5 ± 4.2
1 - 16

Follow-up period, m
Mean ± SD
Min - max

54.43 ± 48.10
1 - 180
0.006D,**

Weight percentile
< 3 p, No. (%)

13 (24.5)

5 (6.3)
0.003B,**

Height percentile
< 3 p, No. (%)

10 (18.9)

2 (2.5)
0.343C

BMI
Underweight

13 (24.5)

10 (12.5)

Normal weight

33 (62.3)

56 (70)

Overweight

5 (9.4)

10 (12.5)

Obese

2 (3.8)

4 (5.0)

Adherence to a gluten-free diet in patients being f/u ≥1 year, n = 42, No. (%)
Parental h/o asthma, No. (%)
Parental h/o allergic rhinitis, No. (%)
a

27 (33.8)

0.093D

15 (28)

17 (21.3)

0.469D

B, Fisher’s exact test; C, Student t test; D, Yates Continuity Correction; E, Fisher Freeman Halton test; **P<0.01; *P<0.05.

ference in the rates of asthma and allergic rhinitis symptoms and physician-diagnosed asthma and allergic rhinitis in CD patients compared with the control group. The
fact that the participants had not yet been diagnosed despite having symptoms of asthma and allergic rhinitis suggests that they were not sufficiently evaluated for atopic
diseases.
In our study, when the subjects were queried for
asthma symptoms, the prevalence of wheezing attacks
at any time, wheezing attacks within the last 12 months,
and exercise-induced wheezing, the rates of physiciandiagnosed asthma for each of these symptoms were found
to be 30%, 17%, 17%, and 19% in CD patients, respectively.
These rates are similar to those reported by the control
group but are higher than those reported in a study conducted by Ones et al. in children aged 6–12 years in Istanbul
4

31 (74)
10 (18.9)

(25.3%, 11.3%, 7.6%, and 17.8%, respectively) (5). These findings
support the rising trend in the prevalence of asthma (Akinbami LJ, Moorman JE, Bailey C, Zahran HS, King M, Johnson
CA, Liu X. Trends in asthma prevalence, health care use, and
mortality in the United States, 2001-2010. NCHS data brief.
2012;94:1-8).
In our study, although approximately 25% of CD patients were taking inhaled corticosteroids (ICS), montelukast, or both, only 19% had been diagnosed with
asthma. This result suggests that the children’s families
were not informed about the diagnosis of asthma. The
prevalence rates of physician-diagnosed asthma and allergic rhinitis in the parents of CD patients were 19% and 28%,
respectively and are similar to the mean rates in the control group; they are also greater than the mean rates in
Turkey (28).
Iran J Pediatr. 2016; 26(6):e6358.
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Table 2. The Prevalence of Asthma and Allergic Rhinitis and PFT Evaluations in CD Patients Compared to Controls

CD Group, n = 53, No. (%)

Control Group, n = 80, No. (%)

P Value

16 (30.2)

14 (17.5)

0.082a

Wheezing (in the last 12 months)

9 (17)

6 (7.5)

0.158a

Exercise-induced wheezing

9 (17)

15 (18.8)

0.977a

13 (24.5)

11 (13.8)

0.176a

9 (17)

19 (23.8)

0.471a

Physician-diagnosed asthma

10 (18.9)

18 (22.5)

0.775a

Allergic rhinitis

19 (35.8)

27 (33.8)

0.950b

Allergic rhinoconjunctivitis

14 (26.4)

27 (33.8)

0.481a

Nasal steroid use (> 2 weeks)

11 (20.8)

20 (25.0)

0.721a

5 (9.4)

7 (8.8)

1.000b

Wheezing (at any time)

Current use of asthma medication
Nighttime coughing

Physician-diagnosed allergic rhinitis
Pulmonary function tests
Normal
Obstructive changes
a
b

47

88.7

6 (11.3)

7 (8.8)

0.849a

Yates continuity correction.
Fisher’s exact test.

Eleven percent of CD patients presented with obstructive changes on their PFTs, which was similar to the rate in
the control group. Because we were unable to locate any
literature on the relationship between PFT results and CD,
no comparison could be made between our findings and
those of other studies.
Our evaluation of allergic rhinitis revealed that the
rates of allergic rhinitis, allergic rhinoconjunctivitis, and
physician-diagnosed rhinitis were 36%, 26%, and 9%, respectively, and were similar to the mean rates in the control
group. When we compared our results to those of an agematched study conducted in the same region, the prevalence of allergic rhinitis was 17.6% (4), which is lower than
that found in the present study. In our study, two-thirds
of the participants who reported rhinitis symptoms were
taking nasal steroids, while only one-fourth had been diagnosed with allergic rhinitis; our findings were similar regarding asthma. Therefore, we believe that both pediatric
gastroenterologists and pediatricians who follow patients
with CD need to have a greater awareness of allergic rhinitis and asthma.
We were unable to establish a correlation between the
follow-up period and the prevalence of asthma and allergic
rhinitis in CD patients. One study speculated that an adult
who was followed after developing bronchiectasis suffered
from CD; his/her pulmonary symptoms regressed with a
gluten-free diet (29). Ellul et al. suggested that asthma
symptoms can be improved with a gluten-poor diet (15).
Their study, which was conducted in 86 CD patients livIran J Pediatr. 2016; 26(6):e6358.

ing on the Maltese Islands, found that the prevalence of
asthma in the study population was 27.8% but only 11.1% in
the general population. A gluten-free diet improved the
asthma symptoms in 6 of their participants with asthma;
possible improvement and no changes were reported in 2
and 8 additional subjects, respectively. In our study, adherence to diet was not correlated with physician-diagnosed
asthma or physician-diagnosed allergic rhinitis in 42 patients who were followed for at least one year. Additionally, strict gluten-free diet adherence was neither correlated with asthma symptoms nor with obstructive airway
changes.
It has been speculated that the positive association between CD and asthma may result from malnutrition, particularly a vitamin D deficiency (4). We cannot comment
on this statement because we regularly screen our patients
for vitamin D deficiency and prescribe vitamin D supplements when necessary.
In a cohort study conducted in Italy, it was hypothesized that antibiotic use during the first months of life
might lead to the concomitant presence of asthma and CD;
however, this link could not be proven (30). In that study,
143,144 children were followed for 16 years, and comorbid
asthma and CD were observed in 254 patients. The authors
suggested that those diagnosed with asthma were at risk
for developing CD but that this correlation was not associated with antibiotic use. Another study implied that because of the 5- to 10-year delay in the diagnosis of CD, the
possibility that CD may lead to the development of asthma
5
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Table 3. The Association of the Follow-up Period of the CD Group with Symptoms of Asthma and Allergic Rhinitis
P Valuea

Follow-Up Period, m
Mean

SD

Median

Yes

59.55

58.16

42

No

53.23

46.16

48

Asthma, n = 53
0.829

Physician-diagnosed asthma

0.771

Wheezing at any time
Yes

47.97

41.12

36

No

57.23

51.09

60
0.455

Wheezing in the last 12 months
Yes

61.72

43.78

60

No

52.93

49.27

36

Yes

61.33

43.55

60

No

53.01

49.32

36

Yes

48.58

44.05

36

No

56.33

49.72

54

0.406

Exercise-induced wheezing

0.820

Current use of asthma medication

0.476

Nighttime coughing
Yes

43.50

46.56

36

No

56.62

48.62

54

Allergic Rhinitis, n = 53
0.941

Allergic rhinitis
Yes

51.61

41.60

48

No

56.00

51.89

42
0.505

Allergic rhinoconjunctivitis
Yes

44.79

40.83

36

No

57.89

50.48

60
0.464

Physician-diagnosed allergic rhinitis
Yes

66.00

51.61

60

No

53.21

48.13

42
0.809

Nasal steroid use (> 2 weeks)

a

Yes

54.32

46.78

36

No

54.45

48.99

48

Mann-Whitney U test.

cannot be completely excluded (31, 32). A cohort study that
examined the association between CD and asthma from a
different perspective found no increased risk of asthma in
the children of parents diagnosed with CD (33). A different
case-control study conducted in Italy concluded that CD is
not associated with atopy (34).

6

Of the participants diagnosed with CD in our study, approximately 25% were underweight, 5% were overweight,
and 2% were obese according to their BMIs. A previous
studies suggested that contrary to common belief, obesity
is increasing in patients with CD (35). The rate of adherence to a gluten-free diet was approximately 75% and, as
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Table 4. The association of dietary adherence with asthma and allergic rhinitis in CD patients being followed for at least one year and undergoing a PFT evaluation

Asthma Symptoms and PFT, Obstructive Changes

Adherence to Diet, No. (%)
Yes, 31 (74%)

P Valuea

No, 22 (26%)

Asthma
Physician-diagnosed asthma

7 (23)

1 (9)

0.657

Wheezing at any time

10 (32)

3 (27)

1.000

Wheezing in the last 12 months

6 (19)

2 (18)

1.000

Exercise-induced wheezing

7 (23)

2 (18)

1.000

Current use of asthma medication

8 (26)

3 (27)

1.000

Nighttime coughing

5 (16)

2 (18)

1.000

PFT (obstructive changes)

4 (13)

1 (9)

1.000

11 (36)

5 (46)

0.720

Allergic Rhinitis
Allergic rhinitis
Physician-diagnosed allergic rhinitis

4 (13)

1 (9)

1.000

Allergic rhinoconjunctivitis

7 (23)

4 (36)

0.437

Nasal steroid use, > 2 weeks

7 (23)

3 (27)

1.000

a

Fisher’s exact test.

expected, the rate of slowed growth in those who adhered
to the diet was similar to that in those who did not. In addition, approximately 50% of the participants reported being exposed to cigarette smoke, which suggests that passive smoking remains a significant public health issue despite many deterrent measures.

5.1. Study Strengths and Limitations
To the best of our knowledge, this is the first study to
apply PFTs and the ISAAC questionnaire in children with
CD. Data from our study serve as baseline data for the prevalence of allergic diseases among children with CD and can
be compared with future studies. However, our study had a
number of limitations. The sample may not reflect the general CD patient population. Additionally, despite the use of
standardized questionnaires, the given responses were affected by the patients’ educational levels and awareness of
their disease. Other limitations include the short follow-up
period of some patients, the 26% rate of non-adherence to
a gluten-free diet, and the small sample size.
In conclusion, the prevalence rates of asthma and allergic rhinitis in patients with CD were not significantly
higher when compared to controls. There was no association between asthma and allergic rhinitis symptoms and
patient adherence to diet or the length of the follow-up period in CD patients.
Iran J Pediatr. 2016; 26(6):e6358.
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