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Abstract
Aim: Allergic rhinitis (AR) affects patients’ quality of life in many areas. The aim was to investigate the effect of AR on the quality of
sexual life (QoSL).
Methods: The study was conducted prospectively between June 2021 and January 2022. All subjects were questioned for AR symptoms,
and skin prick tests (SPTs) were performed. Thirty-six AR patients were in the study group. The control group consisted of thirty-six
healthy subjects. QoSL was evaluated using the International Index of Erectile Function questionnaire-5 (IIEF-5). IIEF-5 questions were
grouped into the first 4 (Q1-Q4) and the final question (Q5). The patient group was asked whether AR affects their sexuality. The effect
of symptoms on sexuality was evaluated. After AR treatment, the IIEF-5 was repeated. The obtained data was analyzed statistically.
Results: Pre-treatment IIEF-5 and IIEF-5 (Q1-Q4) scores were significantly lower than those in the control group (p<0.05). The number
of patients who stated that AR affects their sexuality was 19 (52%). In the examination of symptoms, rhinorrhea, which is the most
common symptom affecting sexuality, was significantly higher compared with other symptoms (p=0.0003). Post-treatment IIEF-5 and
IIEF-5 (Q1-Q4) scores were significantly higher than the pre-treatment scores (p<0.05). No significant difference was found between
the groups in terms of other parameters.
Conclusion: Allergic rhinitis may affect QoSL. Patients with sexual dysfunction should be questioned for AR and they should be
provided with the necessary treatment.
Keywords: Rhinitis, allergic/etiology, erectile dysfunction, quality of life, sexual dysfunction

Introduction
Allergic rhinitis (AR) is a chronic allergic disease that
affects up to 18.1% of the worldwide population (1). The
symptoms of classic AR are nasal congestion, rhinorrhea,
sneezing, and itching (1,2). AR affects patients’ quality of
life (QoL) in many areas, such as academic, athletic, and
job performance (3,4).
Erectile dysfunction (ED) is a prevalent medical
condition described by the National Institutes of Health
(NIH) as “the inability to attain and maintain an erection of
sufficient quality to permit satisfactory sexual intercourse”
and affects approximately 100 million men worldwide (5,6).
Penile erection (PE) is a multiplex process that is affected
by many conditions, such as psychogenic, neurogenic,

vascular, and hormonal factors (7). The International
Index of Erectile Function Questionnaire (IIEF) is a 15-item
self-reported inventory developed by Rosen et al. (8) to
provide a brief measure of erectile function and capacity
that has become the primary and standard method in ED
studies. The IIEF-5 is a variant of this form that is used
in patients who present with the complaint of sexual
dysfunction (SD). The test consists of five questions. The
first four questions are for ED, and the last question is for
sexual satisfaction (9).
The incidence of ED that negatively affects QoL increases
with the accompanying chronic diseases such as chronic
lung diseases, diabetes, dyslipidemia, hypothyroidism,
cardiovascular disease, genitourinary diseases, obesity,
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sleep apnea, and psychiatric disorders (10). AR is also a
chronic upper airway disease that mostly affects the nose.
Kirmaz et al. (11) showed that AR causes SD as first in
literature. Since the first study, there are limited studies in
the literature examining the relationship between AR and
SD. This study examined the frequency of SD in men with
AR and its response to medical treatment.

tests was thirty (13). In accordance with this information,
considering that we will exclude samples that may disrupt
the normal distribution and that some subjects might
be excluded from follow-up, we included 36 patients in
the study group and 36 healthy individuals in the control
group. In addition, a post-hoc test analysis was planned at
the end of the study to calculate the sampling power of
valid equations.
Procedures and Data Collection
All AR patients were questioned for allergic
symptoms and sexual activity. Endoscopic nasal
examinations were performed, BMIs were calculated,
and SPTs were planned. The SPTs were performed
according to the European Academy of Allergology
and Clinical Immunology guidelines to support the
diagnosis of allergy and to determine the allergens
in the etiology of AR (14). The SPT was performed
using mites [Dermatophagoides (D) pteronyssinus, D.
farinae], weeds (Plantago lanceolata, Artemisia vulgaris,
Taraxacum vulgare, Urtica dioica), fungi (Cladosporium,
Aspergillus, Penicillium, Alternaria), animal fluff (Dog
and Cat), grasses (Dactylis glomerata, Phleum pratense,
Hulcus lanatus, Poa pratensis, Lolium perenne, Fectuca
pratensis), tree pollens (Fraxinus excelsior, Quercus robur,
Ulmus scabra, Alnus glutinosa, Olea europaea), grains
(Secale cerela, Hordeum vulgare, Triticum sativum,
Avena sativa) and food allergens (Banana, cocoa, egg,
fish, nuts), latex and cockroach extracts (Prick test
kit, Stallergenes Greer, France). Positive control was
performed with histamine hydrochloride (10 mg/mL).
The reactions were reported for 20 minutes by the
investigator who performed the test. SPT was evaluated
according to the diameter of induration and diameters
of 3 mm and larger were accepted as positive.
The quality of sexual life was evaluated using the IIEF
questionnaire-5 (IIEF-5). This survey has been commonly
used to assess male sexual function. It consisted of five
questions. Each question was rated from 1 to 5. The

Materials and Methods
Compliance with Ethical Standards
This study was conducted prospectively on AR patients
and volunteers who applied to Inegol State Hospital
between June 2021 and January 2022 with the approval
of Istanbul University-Cerrahpasa, Cerrahpasa Faculty of
Medicine Clinical Research Ethics Committee (decision
number: 604.01.02-74239). Informed consent was
obtained from the individuals.
Populations, Inclusion and Exclusion Criteria
All participants in the study applied to the Clinic of
Otorhinolaryngology, Inegol State Hospital. Sexually active
male patients with AR symptoms and positive skin prick
tests (SPTs) for non-seasonal allergens (negative in SPT
for grass, cereal, weed, and tree pollen extracts) were
included in this study as a study group.
The exclusion criteria, conditions that may be risk
factors for SD, were as follows: previous or active sexual
or psychiatric disorders, such as depression; the presence
of chronic disease, especially asthma; diseases associated
with atherosclerosis; the regular use of any medication,
including anti-allergic drugs, in the past 6 months;
body mass index (BMI)≥30 kg/m2; alcohol dependence;
smoking; Lack of mental capacity and refusal to enter the
study or to complete the questionnaire (12).
The control group consisted of thirty-six sexually active
healthy male subjects with no AR symptoms and negative
SPT (Figure 1).
Sample Size and Sampling Technique
A stratified sampling method was used in this study.
People who applied to our clinics were separated into
subgroups according to whether they had AR or not. Those
with diseases and habits that may affect the investigated
parameters were excluded from the AR subgroup. The
minimum sample size was estimated on the basis of the
study by Kirmaz et al. (11). The minimum sample size
with a 95% confidence interval and 5% tolerable error
assumptions was 16 for each group. However, statistical
analyses in the prior study were performed using nonparametric tests (11). In our study design, we planned to
use parametric tests to obtain more statistically significant
results. At least 30 patients were planned to be included in
each group since the minimum sample size for parametric

Figure 1. The IIEF-5 questionnaire scores
IIEF: International Index of Erectile Function questionnaire-5
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individual scores in each domain were rated to identify
the grade of clinical dysfunction; score numbers were
determined as follows: 5= no dysfunction, 4= mild
dysfunction, 3= mild-to-moderate, 2= moderate, and 1=
severe. Lower scores identify higher grades of dysfunction,
while higher rates mean lower dysfunction (9). The IIEF-5
was administered to patients in about 15 minutes by the
same person. The age and BMI distributions of the groups
were compared. The IIEF-5 questions were grouped into
themselves, with the first 4 questions (Q1-Q4) and the last
question (Q5) separate.
The patient group was asked whether AR affects their
sexuality. Those who answered yes to the question were
asked which symptoms (nasal congestion, rhinorrhea,
sneezing, and itching) affect their sexuality. The frequency
was calculated according to the response and symptoms.
The effect of symptoms on sexuality was compared
statistically.
To avoid systemic effects, the patients included in
the study were given local steroid and antihistamine
treatment in accordance with the literature (15). The
AR patients were treated with azelastine hydrochloride
(Nazetin, Berko, Turkey) and beclomethasone dipropionate
(Rinoclenil®, Chiesi Farmaceutici, Italy), with one puff in
each nostril twice a day for two months. After two months
of treatment, the IIEF-5 questionnaire was administered to
the patients again.
The values of AR patients before treatment were
compared with the control group. Afterward, treatment,
AR patients’ IIEF-5 scores were compared with both the
pre-treatment values and the values of the control group.
Statistical Analysis
The calculations of the minimum sample size and sample
power were performed by the G*Power software (16).
SPSS 21 was used for statistical analysis. The KolmogorovSmirnov and Levene’s tests were used to assess the
normal distribution and homogeneity of data. For analysis,
the paired-samples t-test, Independent samples t-test, and
chi-square test were used. The statistical significance level
was determined as p<0.05.

Results
All individuals included in the patient and control
groups completed the study. The mean ages of the groups
were 31.06±8.49 for the AR patients and 32.89±8.94 for
the control group. The mean BMI was 23.42±1.67 in the
AR group and 23.10±1.37 in the control group. There was
no significant difference between the groups according
to age and BMI (Independent samples t-test, p=0.380;
p=0.346, respectively).
The pre-treatment IIEF-5 and IIEF-5 (Q1-Q4) scores
were found to be significantly lower than those of the
control group (p<0.05). Although the pre-treatment IIEF-5
(Q5) score was lower than that of the control group, no
significant difference was found to be according to IIEF-5
(Q5) score (p=0.249) (Table 1) (Figure 1).
The frequency of “YES” answers to the question,
“Does your rhinitis affect your sexuality?” is 19 (52.8%).
The distribution of symptoms that affect the sexuality
of these patients was determined. Rhinorrhoea, which
is the most common symptom affecting sexuality, was
significantly higher compared with other symptoms
(p=0.0003) (Table 2).
The post-treatment IIEF-5 and IIEF-5 (Q1-Q4) scores
were significantly higher than the pre-treatment scores
(p<0.05). Although the post-treatment IIEF-5 (Q5) score
was higher than the pre-treatment score, there was no
significant difference according to IIEF-5 (Q5) score
(p=0.822) (Table 1) (Figure 1).
The post-hoc test, which was used to determine the
sampling power of this study, was performed using a 5%
error probability. The sample power (1-β err prob) was
0.9998.

Discussion
AR is an inflammatory disease with an IgE-mediated
immune response that negatively affects social life (17,18).
The decrease or loss in sexual function is a status that
affects the QoL and may be associated with AR. ED or SD
was described as persistent (at least 6 months) inability
to attain and maintain an erection sufficient to permit
satisfactory sexual activity (5). ED can be affected by many

Table 1. Evaluation of IIEF-5 questionnaire scores
p-value

Mean ± Standard deviation
Questionnaire

Pretreatment
vs Control

Posttreatment
vs Control

Pretreatment
vs Posttreatment

20.97±2.85

0.00003*

0.552

0.00003**

17.17±2.27

0.00001*

0.926

0.00001**

4.05±0.53

0.249

0.232

0.822

Control
Group

Pretreatment
AR patients

Posttreatment
AR patients

IIEF-5

21.39±3.05

17.55±4.18

IIEF (Q1-Q4)

17.22±2.75

13.5±3.7

IIEF (Q5)

4.22±0.64

4.03±0.77

*Independent sample t-test p<0.05
**Paired sample t-test p<0.05
IIEF: International Index of Erectile Function questionnaire-5
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mental and physical diseases and is also associated with
otorhinolaryngological diseases. In this study, we showed
that SD is more common in AR patients, who do not have
conditions known to cause SD, than in healthy individuals,
and this case disappears with appropriate AR treatment.
In previous studies, ED was identified in patients with
hearing loss, apnea, equilibrium disorders, and halitosis
(19-21). Bakır et al. (19) showed that the risk of ED was
higher in patients with hearing loss. However, Ozler and
Ozler (20). examined patients with hearing loss and
reported that there was no negative effect on erectile
function and intercourse satisfaction, parts of IIEF-15,
whereas the other parts of the questionnaire showed the
negative effects. With SDs related to the otolaryngological
diseases that there is conflicting information in the
literature improve depending on the treatment of the
primary disease (11,21).
In previous studies, an increased frequency of SD in
AR patients has been reported (21-25). The IIEF form
was used in previous studies investigating the presence
of SD in patients with AR (11). ED is defined by the NIH
as an inability of at least 6 months. Therefore, the IIEF-5
form, which examined the 6-months, instead of the IIFF
form, which examined the one-month, would be more
appropriate for evaluating the association between AR
and ED. In this study, we evaluated the risk of ED in AR
patients with IIEF-5 as the first in the literature. Patients
with positive SPT for seasonal allergens (grass, cereal,
weed and, tree pollen extracts) were investigated in
previous studies (11). However, the positive SPT for
seasonal allergens was an exclusion criterion in this study

to maintain allergic effects for at least 6 months as in the
ED definition.
The IIEF-5 consists of five questions; the first four
questions are for ED and the last question is for sexual
satisfaction (9). In the literature review, although there
are studies comparing the IIEF scores in AR patients with
the control group, there is no study comparing the test
questions by grouping them according to the functions
they perform (11). For the first time in literature, although
we used the questionnaires as a whole in the comparison
of the groups, we also used the questions by grouping
them according to ED (Q1-Q4) and sexual satisfaction
(Q5).
In this study, we detected the IIEF-5 (Q1-Q4), which is
the test section for ED, and total IIEF-5 scores in the AR
patients without treatment were statistically significantly
lower than the control group (p<0.05). No statistical
significance was found for IIEF-5 (Q5) scores, which is
the test part for sexual satisfaction. In this study, we gave
local treatment to AR patients to avoid possible systemic
effects. We found that the total post-treatment IIEF-5 and
IIEF-5 (Q1-Q4) scores were significantly higher than before
the treatment, and no significant difference was found
between the post-treatment scores and the control group’s
scores. This comparison by dividing the questions, which
is the first in the literature, suggests that SD detected in
the AR patients is related to ED rather than satisfaction
and that this disease disappears with proper treatment. In
addition, this study suggested that there was no reduction
in sexual satisfaction in the case of attaining an erection
in AR patients.

Table 2. Symptoms and sexuality
Entity

Symptom

Congestion

Rhinorrhea

Sneeze

Itching

Total

p-value

Yes

No

Total

Count

11

8

19

% within symptom

57.9%

42.1%

100%

% within entity

29.7%

20.5%

25%

Count

16

3

19

% within symptom

84.2%

15.8%

100%

% within entity

43.2%

7.7%

25%

Count

4

15

19

% within symptom

21.1%

78.9%

100%

% within entity

10.8%

38.5%

25%

Count

6

13

19

% within symptom

31.6%

68.4%

100%

% within entity

16.2%

33.3%

25%

Count

37

39

76

% within symptom

48.7%

51.3%

100%

% within entity

100%

100%

100%

*Pearson chi-square: 18,275, df: 3, p<0.05
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ED in AR patients can be explained by multiple
conditions and mechanisms seen in AR. One of these
situations is the impact of AR on the sense of “sexiness”
discussed by Benninger and Benninger (25). To examine
this issue, we asked our patients, “Does your rhinitis affect
your sexuality?”. Nineteen of 36 patients (52%) answered
this question as “yes”. These people were asked what
symptoms they were affected by. Rhinorrhoea, which
is the most common symptom affecting sexuality, was
statistically significantly higher compared with other
symptoms (p<0.05).
Study Limitations
In this study, we made comparisons according to the
parameters that were not used before. However, the lack
of a mechanical outcome limits this study. We wanted to
include more participants in this study, which is unique
in the literature with its many features, to establish a
more robust clinical relationship. However, some factors
limited the number of participants in this study. Firstly, we
had difficulty in finding patients who do not use drugs,
including antiallergic drugs, because reaching the drugs is
so easy in our time. Secondly, since smoking is very common
today, we had difficulty in finding non-smoking patients.
For the last and most important reason, sexuality is still
seen as a taboo. For this reason, the patients did not show
the desire to participate in the study. Although these, the
sample power of this study was calculated by the post-hoc
test and was found to be statistically adequate (0.9998).
Another limitation is that we questioned the effect of
symptoms on sexuality with a yes or no question, and
we did not question the relationship between sexuality
and AR symptoms after treatment. If we had obtained
numerical pre-treatment and post-treatment data using a
scale such as a visual analogue scale instead, our results
would have been statistically stronger.

Conclusion
Allergic rhinitis is a risk factor for SD. SD should be
questioned in patients with AR, and AR should also be
investigated in patients with SD. The repetition of the
obtained data with the larger subject numbers and studies
on the pathophysiology of SD seen in patients with AR are
needed.
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