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Abstract

Background: Allergic diseases are among the most common chronic conditions in pediatrics.
Objectives: This study aimed to evaluate the relative frequency of allergic rhinitis (AR) in children with adenotonsillar hypertrophy.
Methods: In this descriptive study, 175 patients with adenotonsillar hypertrophy referred to the Imam Khomeini hospital of Ahvaz
from March 2019 to March 2020 were enrolled. Allergic rhinitis was diagnosed based on the Score for AR (SFAR) questionnaire.
The questionnaire, including the expert-designed SFAR, has eight main components that evaluate eight quantitative features of AR,
and each was designated with a specific weighted score based on previous clinical studies. The total score could vary from 0 to 16.
Frequency and percentage were used to describe the data. The chi-square test and Fisher’s exact test were used to analyze the data.
Results: One hundred seventy-five patients with adenotonsillar hypertrophy in the age range of 1 to 17 years were studied. Ninety-
one patients (52%) were male, and 84 patients (48%) were female. Based on the score obtained from the questionnaire, 146 patients
(83.4%) had a score of less than seven, indicating susceptibility to AR. Twenty-nine patients (16.6%) had a score equal to or higher than
7, confirming the diagnosis of AR. The Chi-square test showed that AR was significantly associated with all the components of the
questionnaire, except for cigarette smoking (P-value < 0.001).
Conclusions: This study showed the strong association of AR with some demographic factors. Allergic rhinitis could potentially
increase the risk of adenotonsillar hypertrophy in children.
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1. Background

Allergic rhinitis (AR) is a common respiratory illness
in early childhood and has a high frequency in school-
age children (1). This condition is regarded as an irrita-
ble reaction caused by immunoglobulin E (IgE)-mediated
type 1 hypersensitivity of the nasal mucosa, leading to the
eosinophilic inflammation and allergic reactions of mu-
cous membranes (2). Moreover, AR affects about 10 to 54%
of the world’s population. It is a worldwide health prob-
lem causing disability in all age groups and in people with
different socio-economics features. Allergic rhinitis is clas-
sified as a seasonal and perennial disease, and currently,
it is known to present with either intermittent or persis-
tent symptoms (3, 4). Diagnosis is usually based on a typi-
cal history taking, as well as in vivo and in vitro tests. The
detection of IgE, especially allergen-specific IgE, is the ba-

sis of the in vitro test (5). Tonsils and adenoids are parts
of the waldeyer’s ring, whose primary function is to pro-
duce antibodies. Adenotonsillectomy is the most common
surgery in children (6, 7), potentially enhancing their qual-
ity of lives. This procedure is usually performed due to ei-
ther tonsil enlargement obstructing airways or infectious
etiologies (8).

However, the exact causes of adenotonsillar hypertro-
phy are still unknown. Allergic rhinitis generally affects 10
- 30% of the population, with the highest prevalence in chil-
dren and adolescents. The role of allergy in adenotonsillar
hypertrophy has been highlighted in the literature (7). The
adenoid and tonsil tissues are located at the first part of the
respiratory tract, making them the first parts contacting
inhaled allergens. Reports have recommended that aller-
gic diseases by influencing the adenoid and tonsil tissues
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cause allergic inflammation (9).
On the other hand, in vivo tests rely on the skin tests

as primary diagnostic procedures in allergy. When these
tests are performed correctly, they can provide evidence for
the presence of a particular allergen (10, 11). These tests in-
clude the skin scratch test, prick/puncture test, and intra-
dermal skin test. Recently, a modified skin prick test has
been introduced as the reference method recommended
by the European Academy of Allergy and Clinical Immunol-
ogy (EAACI), American Academy of Allergy, Asthma, and Im-
munology (AAAAI), and World Health Organization (WHO)
(12). Still, allergen tests are not always accessible, and
their usefulness may be questionable in different locations
and populations. It has been observed that when patients
change their surroundings, especially when they travel
abroad, their symptoms are relieved due to getting rid of
local allergens (13). Therefore, a score for allergic symp-
toms will be helpful as a tool for subjectively and quantita-
tively evaluating allergic patients. The score for AR (SFAR)
questionnaire provides a valid and straightforward assess-
ment method in epidemiological studies (14). Preventing
the enlargement of tonsils by reducing exposure to aller-
gens and subsequently adenotonsillectomy may be help-
ful in alleviating children’s and adolescents’ symptoms.

2. Objectives

This study aimed to evaluate AR frequency in patients
with adenotonsillar hypertrophy referred to the Imam
Khomeini hospital of Ahvaz from 2019 to 2020.

3. Methods

3.1. Study Settings

This research was a descriptive epidemiological study.
The study population included the children aged 1 - 17
years, referred to the only ENT clinic in Ahvaz (i.e., Imam
Khomeini hospital). These patients had been diagnosed
with adenotonsillar hypertrophy and referred to the hospi-
tal for adenotonsillectomy between 2019 and 2020. All ex-
perimental procedures were approved by the local ethics
committee (ethics code: IR.AJUMS.REC.1398.959) and were
in complete agreement with the human studies’ ethical
regulations of the Helsinki declaration (2013). Written con-
sent was obtained from parents.

3.2. Population

Inclusion criteria were the age range of 1 to 17 years
and an adenotonsillar hypertrophy diagnosis, and exclu-
sion criterion was an age > 17 or < 1 years (15).

3.3. Sample Size

According to our literature review, the minimum sam-
ple size was 153 (16).

3.4. Data Collection Tools

The patients or their parents were requested to com-
plete the SFAR questionnaire. The questionnaire’s com-
ponents were explained to them, and the patient’s par-
ents chose the desired answer in each section. The ques-
tionnaire, has eight main components that evaluate eight
quantitative features of AR, and each was designated with
a specific weighted score based on previous clinical stud-
ies. The total score could vary from 0 to 16. The key
eight features of the SFAR questionnaire include: (1) nasal
symptoms during the past year (nasal congestion, sneez-
ing, and runny nose); (2) nasal symptoms accompanied by
itching eyes (rhinoconjunctivitis); (3) month (s) of having
nasal symptoms; (4) factor (s) aggravating nasal symptoms
(house dust, pollen, animals, etc.); (5) perceived allergic
status; (6) a previous medical diagnosis of allergy; (7) a pre-
vious positive test (s) for allergy; (8) family history of al-
lergy.

A SFAR score equal to or over seven was regarded as a
cut-off for AR diagnosis. A SFAR score of 7 allowed satis-
factory discrimination between outpatients with AR and
those without AR (sensitivity = 74% [95% CI: 0.69 - 0.79],
specificity = 83% [95% CI: 0.79 - 0.87], positive predictive
value = 84% [95% CI: 0.80 - 0.88], negative predictive value
= 74% [95% CI: 0.69 - 0.79], and Youden’s index = 0.57). The
internal consistency of the score was also high (Cronbach’s
alpha coefficient = 0.79).

On average, it took only three minutes for the individ-
uals to be interviewed on the phone to complete the ques-
tionnaire. All questions were well understood by the par-
ticipants (14). The collected information included age, sex,
place of residence, a family history of allergy, exposure to
smoking, and AR symptoms. Frequency and percentage
were used to describe the data.

Having either sneezing, runny nose, or nasal conges-
tion, each was scored one point. Nasal symptom (s) accom-
panied by eye itching (i.e., rhinoconjunctivitis) earned two
points. The onset or aggravation of AR symptoms after ex-
posure to pollen, house dust, or mite each was granted one
point. Symptom exacerbation due to pets earned one extra
point. A positive history of allergic reactions and positive
allergic test (s) each was scored two points. A definite medi-
cal diagnosis of allergy earned one point. Finally, a positive
family history of allergy was scored two points, and sea-
sonal or perennial symptoms each was granted one score
(8, 14).
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3.5. Statistical Analysis

All statistical analyses were done in SPSS v26 soft-
ware. Aside from AR assessment, demographic features
and smoking exposure were also recorded to perform fur-
ther analyses. Frequency and percentage were used for
describing the data, and the chi-square and Fisher’s exact
tests were used to reveal possible relations between vari-
ables. The normality of the data was evaluated via the
Kolmogorov-Smirnov test and Q-Q graph. The significance
level was considered at P value < 0.05.

4. Results

One hundred seventy-five patients were included.
Ninety-one patients (52%) were male. Based on the score
obtained from the questionnaire, 146 patients (83.4%) had
a score of less than seven, indicating their susceptibility
to AR. Twenty-nine patients (16.6%) had a score equal to or
higher than 7, indicating a definite AR diagnosis (Table 1).

Regarding the duration of symptoms in patients with
AR (i.e., a score greater than or equal to seven), 27.6 and 62%
of the patients had perennial and seasonal diseases, respec-
tively. Overall, 23 patients (79.3%) had a family history of
adenotonsillar hypertrophy. Moreover, the chi-square test
showed a significant relationship between AR and all the
components of the questionnaire, except for exposure to
cigarette smoke (P-value < 0.001). There was no significant
relationship between AR and exposure to cigarette smoke
(Table 1).

5. Discussion

Allergy seems to be a risk factor for adenotonsillar hy-
pertrophy. Allergy mainly involves the upper respiratory
tract and manifests as AR, potentially triggering adenoton-
sillar hypertrophy. Studies have shown a possible relation-
ship between AR and adenotonsillar hypertrophy (4). How-
ever, in Poland, Adamczyk et al. evaluated allergy among
153 children diagnosed with adenotonsillar hypertrophy
with or without otitis media from 2017 to 2018 and ob-
served a higher prevalence of adverse effects in patients
with adenotonsillar hypertrophy, compared to our study
(16).

Huang et al. in 2001 assessed 315 children aged 1 - 18
years diagnosed with adenotonsillar hypertrophy accom-
panied by AR and compared their clinical features with
those of patients with AR alone. In the recent study, re-
searchers revealed that allergy to mold allergens could in-
crease the risk of adenotonsillar hypertrophy (17). In our
study on children aged 1 to 17 years, 16.6% of patients with
adenotonsillar hypertrophy were diagnosed with AR. In

31% of these patients, pollen, house dust, and mite were
identified as allergens. In general, allergens remain un-
known in about 27.6% of patients with AR. Also, in 41.4% of
patients with AR, other allergens have been reported.

Olusesi et al., in a study on children in Nigeria men-
tioned that a history of allergy, allergy symptoms, and
atopic dermatitis were risk factors for early-onset adeno-
tonsillar hypertrophy (18). In this study, 24.4% of patients
with adenotonsillar hypertrophy represented a family his-
tory of allergy, which was in line with the findings of Olus-
esi et al.

Based on IgE serum level, smoking exposure, and the
skin prick test, Sadeghi Shabestari et al. (2011) also com-
pared the clinical features of 117 children aged 1 to 14 years
diagnosed with adenotonsillar hypertrophy with those of
100 age-matched children without adenotonsillar hyper-
trophy. The recent study showed that allergy and sensitiv-
ity to various allergens could increase the risk of adeno-
tonsillar hypertrophy (6), which was consistent with our
results.

In another study by Kwon et al. (2007 to 2017) on 317 in-
dividuals diagnosed with adenotonsillar hypertrophy ac-
companied by otitis media, it was noted that the preva-
lence of AR was significantly higher in patients with ade-
notonsillar hypertrophy than control individuals. In our
study, 16.6% of the participants scored higher than 7 based
on the SFAR questionnaire (19). In agreement with our
study, however, Kwon et al. found no significant relation-
ship between exposure to cigarette smoke and AR.

Moreover, Said et al. (2012), in a study in Tanzania, no-
ticed that 92.6% of patients with AR had adenoidal hyper-
trophy, hypertrophy of nasal subordinate turbinates, nasal
polyps, tonsillitis, otitis media, and sinusitis, as the most
prevalent comorbidities (20). In our study on children
aged 1 to 17 years, 16.6% of patients with adenotonsillar hy-
pertrophy had AR.

One limitation of the current research was being a
single-center study. Furthermore, our sample size was rel-
atively small.

5.1. Conclusion

We demonstrated that AR was significantly associated
with some demographic and clinical features. According
to our findings, AR could potentially increase the risk of
adenotonsillar hypertrophy in children. By reducing ex-
posure to allergens, it may be possible to reduce the risk
of adenotonsillar hypertrophy and, consequently, the need
for adenotonsillectomy among children and teenagers.
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Table 1. The Distribution of Demographic and Clinical Variables Based on the SFAR Questionnaire Score

Variables

Frequency

P-Value(SFAR) Score < 7 (SFAR) Score ≥ 7

Present Absent Present Absent

Gender

Male 74 (50.7) - 17 (58.6) - 0.542

Female 72 (49.3) - 12 (41.4) - 0.542

Family history of allergy 24 (16.4) 122 (83.6) 14 (65.5) 10 (34.5) < 0.001

Exposure to cigarette smoke 45 (30.8) 101 (69.2) 12 (41.4) 17 (58.6) 0.284

Nasal obstruction 77 (52.7) 69 (47.3) 26 (89.7) 3 (10.3) < 0.001

Runny nose 41 (28.1) 105 (71.9) 21 (72.4) 8 (27.6) < 0.001

Excessive sneezing 17 (11.6) 129 (88.4) 21 (72.4) 8 (27.6) < 0.001

Rhinoconjunctivitis 12 (8.2) 134 (91.8) 18 (62.1) 11 (37.9) < 0.001

Previous medical diagnosis of allergy 10 (6.8) 136 (93.2) 19 (65.5) 10 (34.5) < 0.001

Perceived allergic status 7 (4.8) 139 (95.2) 25 (86.2) 4 (13.8) < 0.001

Family history of tonsil hypertrophy 30 (20.5) 116 (79.5) 23 (79.3) 6 (20.7) < 0.001

Duration < 0.001

Perennial 4 (2.7) - 8 (27.6) -

Pollen 18 (12.3) - 18 (62.1) -

Occasional 124 (84.9) - 3 (10.3) -

Trigger of allergy < 0.001

None 123 (84.2) - 8 (27.6) -

Pollen, house, dust, mites 6 (4.1) - 9 (31) -

Epithelial 17 (11.6) - 12 (41.4) -
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