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ARTICLE INFO ABSTRACT

Keywords: Purpose: The study aims to evaluate the use of face masks on allergic rhinitis symptoms in pollen allergy patients
Allergens who were compulsorily using face masks due to the covid-19 pandemic.

Allergic rhinitis Materials and methods: A 15-item questionnaire was developed following the study goals by a team experienced in
f’i?li ;naSk allergic rhinitis. Then the records of patients who underwent allergy tests in our hospital between 2013 and 2019

were retrospectively analyzed. Fifty participants with isolated pollen allergy were included in the study. Patients
who agreed to participate in the research answered the questions over the phone.

Results: Of the 50 participants, 30 (60%) were female and 20 (40%) were male, with a mean age of 34.34 &+ 9.41
years. While the rate of participants who defined their nasal symptoms as severe-moderate in the pre-pandemic
period was 92% (46 patients), this rate decreased to 56% (28 patients) during the pandemic when they used face
masks. In ocular symptoms, the same rate decreased from 60% (30 patients) to 32% (16 patients). A statistically
significant decrease was found in both nasal and ocular symptoms of patients after mask use (p < 0.001). The
most regression in allergy symptoms was observed in sneezing (p = 0.029) and nasal discharge (p = 0.039).
Conclusions: This study observed that the use of face masks reduced both nasal and ocular allergic rhinitis
symptoms in individuals with pollen allergy. These results support the hypothesis that the use of face masks
would reduce the severity of allergic rhinitis symptoms.

1. Introduction

Allergic rhinitis (AR) is an IgE-mediated inflammation of the nasal
mucosa that is characterized by symptoms such as nasal discharge, nasal
congestion, nasal itching, and sneezing. With an increasing prevalence
worldwide, especially in developed countries, AR is estimated to affect
approximately 20-40% of the world population [1]. A recent study
assessing 9017 people in Turkey reported the prevalence of AR as 36.7%
[2]. AR, if treated inadequately, negatively affects patients' work pro-
ductivity and academic performance, and causes impaired concentra-
tion and sleep disorders, resulting in significant health problems [3]. AR
is caused by microparticles in the air that are called aeroallergens. When
these microparticles reach the nasal mucosa by inhalation, the type 1
hypersensitivity reaction occurs against these allergens in sensitive in-
dividuals. Therefore, allergen avoidance and environmental controls are
the first-line treatment of AR, with significant coverage in the treatment
guidelines [4].

The goal of environmental controls is to prevent allergens from

contacting the respiratory tract mucosa. Preventive methods aim to
effectively reduce allergen exposure, thereby increasing the efficacy of
medical treatment and improving the quality of life [5]. However,
allergen avoidance is a controversial issue due to the difficulty for the
patients to fully implement these methods, and the level of evidence is
not very high [6]. In addition, controlling contact with outdoor allergens
is much more difficult than controlling contact with indoor allergens.
Pollens are the most common outdoor allergens, being the most common
cause of allergic rhinitis in the population [7]. Pollen, the small male
reproductive unit of plants, contains numerous allergenic proteins and
can be carried over great distances by the wind. Various methods have
been described for pollen avoidance in AR patients with pollen sensi-
tivity, and face mask usage during pollen seasons is one of the recom-
mended avoidance methods [8]. However, there is no explicit study
showing that masks protect from allergens.

Due to the COVID-19 pandemic, which started at the end of 2019 and
is still continuing, it is required to wear face masks outdoors and non-
residential indoors for about one year now in Turkey. Therefore, the
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pandemic provides a good opportunity to assess the effect of face mask
usage on allergy symptoms. The present study aimed to evaluate the
effectiveness of face mask usage on allergic rhinitis symptoms using a
questionnaire for allergic rhinitis patients with isolated pollen allergy
who had to wear face masks due to the pandemic.

2. Materials and methods

In our study, a questionnaire was developed by a team experienced
in allergy following the purpose of the study (Fig. 1). The 15-item
questionnaire consisted of four parts: demographic information of the
patients, face mask usage during the pandemic, allergic complaints
during the pre-pandemic period, and allergic complaints during the
pandemic period. Then, the medical records of the patients who received
a skin prick test in the allergy outpatient clinic of our hospital between
January 2013 and December 2019 were reviewed retrospectively. Pa-
tients with pollen sensitivity identified by the skin-prick test and who
were symptomatic during March-April, the study period, were listed.
Patients allergic to pollen and also sensitive to indoor allergens such as
house-dust mites, fungal spores, animal epithelial materials, and cock-
roaches were excluded from the study. Ninety patients with isolated
pollen allergy were included in the study. Patients were contacted by
phone and informed about the purpose and scope of the study. Patients
who agreed to participate in the study answered the questions in the
questionnaire over the phone. The data were collected in April, the time
when seasonal allergens are high in number and took approximately one
month. Ethics Committee approval for the study was obtained from the
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clinical research ethics committee of *** University (60116787-020/
21586).

2.1. Statistical analysis

All statistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS) version 25 for Windows (IBM Corp.;
Armonk, NY, USA). Continuous variables were presented as mean +
standard deviation, minimum, and maximum values. Categorical vari-
ables were presented as numbers and percentages. We used the Wil-
coxon paired-sample test and McNemar's test for comparing the groups.
For all analyses, a p-value of <0.05 was considered statistically
significant.

3. Results

During the approximately one-month period between the start and
end of the study, 51 (56.6%) of 90 patients were reached. One patient
refused to participate in the study. The study assessed the data of 50
participants. Thirty (60%) of the participants were female and 20 (40%)
were male, with a mean age of 34.34 + 9.41 (min-max: 18-58) years.

During the pandemic, 29 (58%) of the study participants worked
from the office regularly, 13 (26%) worked from home, and 8 (16%) did
not work. All of the study participants stated that they constantly wore
face masks outside of their homes and workplaces, while 86% (43 pa-
tients) of the participants used surgical masks, 8% (4 patients) N95
masks, and 6% (3 people) fabric masks.

THE EFFECT OF FACE MASK USAGE ON THE ALLERGIC RHINITIS SYMPTOMS

1. Yourage?

(&}

Your gender? ..................

w

Are you working during the pandemic?

10. What were your most disturbing allergic compl
a. Nasal itching
Sneezing

before the pand ?

b.
c. Nasal discharge
d.

Nasal congestion

a.
b.
c.

No
Work from home
Work from the office regularly

4. Do you use face masks as part of Covid-19 protection measures?

a.
b.
c.

Always
If necessary
Rarely

5. What type of mask are you using?

b

c.

Fabric mask
Surgical mask
N95 mask

6. How would you describe your allergic nasal symptoms before the pandemic?

a.

No symptoms

b. Mild
c. Moderate
d. Severe

How would you describe your allergic eye symptoms before the pandemic?

a. No symptoms
b. Mild

c. Moderate

d. Severe

8. Did you need medical treatment for your allergic symptoms before the pandemic?

a.
b.

Yes
No

9. How did the medications you used for allergic rhinitis affect your complaints
before the pandemic?

a. Noneed

b. Elinunate

c. Partially eliminate
d. No benefit

11. How would you describe your allergic nasal symptoms in the pandemic period?
a. No symptoms
b. Mild
c.  Moderate
d. Severe

12. How would you describe your allergic eye symptoms in the pandemic period?
a. No symptoms

b. Mild
c. Moderate
d.  Severe

13. Do you need medical treatment for your allergic symptoms during the pandemic?
i Yes
b. No

14. How do the medications you used for allergic rhinitis affect your complaints
during the pandemic?

a. Nomneed

b. Eliminate

c. Partially eliminate
d.  No benefit

15. What are your most disturbing allergic complaints during the pandemic?
a. Nasal stching
b. Sneezing
c. Nasal discharge
d. Nasal congestion

Fig. 1. Questionnaire form used in the study.
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According to the survey results, the rate of participants describing
their allergy-related nasal complaints as moderate-severe in the pre-
pandemic period was 92% (moderate: 23, severe: 23; total: 46 pa-
tients), while the rate declined to 56% (moderate: 16, severe: 12; total:
28 patients) during the pandemic when they used face masks (Fig. 2).
Our study established a statistically significant reduction in the nasal
symptoms of the patients after the mask usage (p < 0.001). Similarly, the
rate of participants with severe to moderate allergy-related ocular
symptoms decreased from 60% (moderate: 18, severe: 12; total: 30 pa-
tients) to 32% (moderate: 12, severe: 4 severe; total 16 patients) (Fig. 3).
Our study established that the reduction in allergic ocular symptoms was
also statistically significant (p < 0.001).

The rate of participants who needed medical treatment due to
allergic rhinitis in the pre-pandemic period was 92% (46 patients), while
the rate decreased to 60% (30 patients) after mask usage. Similarly,
there were 4 (8%) participants expressing that they did not benefit from
medical treatment in the pre-pandemic period, while no participant
stated that they did not benefit from medical treatment after mask usage
(Fig. 4). Our study determined that the use of face masks statistically
increased the efficacy of medical treatment (p < 0.001).

When the effects of face mask usage on allergic symptoms were
examined separately, our study observed that there was a 16% reduction
in sneezing, 14% in nasal discharge, 8% in nasal itching, and 2% in nasal
congestion during the pandemic (Table 1). These data showed that mask
usage had the greatest effect on sneezing, and a statistically significant
reduction was identified in sneezing (p = 0.029) and nasal discharge (p
= 0.039).

4. Discussion

Treatment of individuals with allergic disease consists of allergen
avoidance and environmental control, pharmacotherapy, and immu-
notherapy. Environmental control is generally considered difficult to
implement in the treatment of AR patients, but it is indicated for all
patients. Informing patients about allergen avoidance is of great
importance in terms of achieving and maintaining disease control [9].
However, avoidance of pollens is much more difficult than other aller-
gens because pollination is a global natural phenomenon that occurs
periodically, and therefore, source control is not possible. This makes it
almost impossible for patients to avoid pollens completely. Among the
recommended preventive methods for minimizing allergen exposure in
individuals with pollen allergy are avoiding outdoors on dry and windy
days during the pollen season, keeping windows closed, and using face
masks [10]. However, these recommended preventive methods are
mostly based on clinical experience and there are not enough clinical

Nasal Symptoms

s -

Without mask

With mask

M No symptoms M Mild & Moderate M Severe

Fig. 2. Distribution of allergic nasal symptom severity of the participants
during the periods with and without a face mask.
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Ocular Symptoms

il

With mask

]

)

Without mask

M No symptoms HMild & Moderate ®Severe

Fig. 3. Distribution of allergic ocular symptom severity of the participants
during the periods with and without a face mask.

28
20
18
15
10
5
0
0

No need Totally eliminate Partially eliminate No benefit

H Without mask & With mask

Fig. 4. The effect of face mask usage on the medical treatment of
allergic rhinitis.

Table 1
The effect of face mask usage on allergic rhinitis symptoms.
Pre-pandemic period Pandemic period p-value
n (%) n (%)
Sneezing 31 (%62) 23 (%46) p = 0.029*
Nasal discharge 18 (%36) 11 (%22) p = 0.039*
Nasal itching 23 (%46) 19 (%38) p=0.289
Nasal congestion 12 (%24) 11 (%22) p = 0.999

" p < 0.05 the statistical significance level.

studies assessing the efficacy of these methods. The requirement for face
masks during the pandemic has provided a good opportunity to explore
the effect of mask usage on allergic symptoms.

The reason for the face mask requirement during the ongoing
COVID-19 pandemic is to reduce the spread of saliva and respiratory
droplets from infected individuals. The decline of influenza cases during
the pandemic supports face mask protection against infections [11].
Standard surgical masks, which are widely used by people, filter parti-
cles larger than 3 pm [12], while N95 masks can filter small particles
down to 0.04 pm [13]. Among pollen groups, tree pollens have a
diameter of 20 to 60 pm, grass pollens are usually 30-40 pm, and grass
pollens are about 20 pm in diameter [10]. Therefore, face masks have
the potential to reduce the allergen load in the inspired air in addition to
protection against infectious agents.

There is limited literature on the effect of face mask usage on allergic
rhinitis symptoms. In a placebo-controlled study on 24 patients, Kenney
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et al. reported that some nasal symptoms were significantly improved in
patients using nasal filters, under repeated exposure in an environ-
mental exposure unit. However, the researchers did not establish any
significant reduction in the total allergy score [14]. Later, the same re-
searchers conducted another study on 65 patients in a natural setting
and during a pollen season and reported a significant reduction in the
total allergy score in nasal filter users [15]. Our study observed a sig-
nificant reduction in the self-reported allergic rhinitis symptoms when
individuals with pollen allergy used face masks. The rate of participants
who described their nasal complaints as moderate-severe was found to
decrease by 36%. Our findings show that face masks are effective in
reducing the load of inspiratory particles, including pollens.

The majority of AR patients also experience ocular complaints such
as watery and itchy eyes, which is called allergic rhinoconjunctivitis. In
their study on 301 nurses with allergic rhinitis symptoms, Dror AA et al.
concluded that the use of face masks reduced allergic nasal symptoms
but did not affect ocular symptoms [16]. Our study found that the
severity of not only nasal symptoms but also ocular symptoms reduced
after face mask usage in individuals with pollen allergy. According to the
survey results, allergy-related ocular complaints were present in 86% of
the participants in the pre-pandemic period, while the rate decreased to
64% during the mask-wearing period. Similarly, the rate of those
describing their ocular complaints as moderate-severe decreased from
60% to 32%. The mechanism underlying the development of AR-related
ocular symptoms is not fully known. One of the hypotheses on this
subject is the nasal-ocular reflex. The nerves providing the para-
sympathetic innervation to the lacrimal gland are connected with the
parasympathetic nerves innervating the nasal cavity. The nasal-ocular
reflex is based on the theory that stimulation of the nasal afferent
nerves by allergens initiates a neural reflex that produces ocular symp-
toms by causing an efferent parasympathetic response [17]. It is
believed that the positive effect of intranasal steroids used to treat AR on
ocular symptoms results from the inhibition of this reflex with an anti-
inflammatory effect on the nasal mucosa [18]. In addition, a study by
Comert S et al. demonstrated that the use of standard wraparound
glasses significantly reduced not only ocular symptoms but also nasal
symptoms in patients with allergic rhinoconjunctivitis [19]. This finding
suggests a bilateral function of the nasal-ocular reflex arc. The data of
our study also support the theory that ocular symptoms can be produced
by the nasal-ocular reflex in AR patients and that preventing the contact
of allergens with the nasal mucosa can reduce ocular symptoms.

The treatment of AR has a significant economic burden. In the USA,
the annual drug cost for AR treatment was reported to be approximately
3.1 billion dollars in 1997 alone [20]. Treatment costs increased further
in the 2000s, and it is estimated that the annual cost of antihistamines
alone exceeds 3.5 billion dollars, and the total cost of drugs with
intranasal corticosteroids exceeds 5 billion dollars per year [21]. Our
study observed that the patients' need for medical treatment reduced by
32% during the mask-wearing period. The data further showed that the
use of masks increased the efficacy of medical treatment. Considering
that the cost of masks is much more affordable than the cost of medical
treatment, encouraging AR patients to wear masks during pollen seasons
would not only improve the quality of their lives but also contribute
significantly to the economy.

The most important limitation of our study is that we did not eval-
uate the effect of other preventive measures implemented due to the
COVID-19 pandemic on allergic rhinitis symptoms. In particular,
spending less time outdoors as recommended by health authorities
might have reduced the pollen exposure of the participants. However, at
the time of the study, there was not a full lockdown in our country,
except for the requirement for face masks, and many workplaces,
shopping malls, and cafes continued their activities as long as the social
distancing was followed. Therefore, COVID-19 preventive measures
other than face mask usage were not taken into consideration in our
study.
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5. Conclusion

This study observed that the use of face masks reduced both nasal
and ocular allergic rhinitis complaints in individuals with pollen allergy.
This results support the hypothesis that the use of face masks would
reduce the severity of allergic rhinitis symptoms. Face mask usage can be
considered a preventive measure to minimize allergen exposure in high-
risk environments. The data of our study are encouraging for both
physicians and patients in terms of informing sensitive individuals about
the methods for allergen avoidance and to implement these methods.
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