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Abstract
Purpose Persistent allergic rhinitis (PAR) is characterized by
a chronic, eosinophilic inflammation with nasal congestion
and rhinorrhea. Nasal congestion can constitute to sleep-
disordered breathing problems that range from simple snoring
to obstructive sleep apnea syndrome (OSAS). The purpose of
this study was to investigate the effect of PAR on sleep quality
and severity of OSAS.
Methods The study included 150 patients presenting with typ-
ical symptoms of sleep apnea. Fifty-five patients were diag-
nosed as PAR (group-1) and were compared with age and
body mass index matched 95 individuals (group-2) without
any nasal disease. Skin prick tests and polysomnography were
performed in all patients.
Results There were no differences between groups for poly-
somnographic findings including sleep architecture, arousal
and respiratory index, and mean and minimal oxygen satura-
tions. Simple snoring was determined in 41.8 % allergic and
32.6 % non-allergic patients. Mild OSAS was determined in

32.7 % allergic and 29.4 % non-allergic patients. Moderate
OSASwas determined in 9 % allergic and 17.8% non-allergic
patients. Severe OSAS was determined in 16.3 % allergic and
20 % non-allergic patients. Their entire Epworth sleepiness
scale index was also found similar.
Conclusions Our data pointed out that in patients with sleep-
related breathing disorders symptoms, presence of PAR does
not affect polysomnographic parameters compared with other
patients without any nasal inflammation. Besides, prevalence
of OSAS was similar between groups.
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Introduction

Sleep-disordered breathing problems enclose a wide
spectrum of sleep-related breathing abnormalities related
to the increased upper airway resistance including snor-
ing, upper airway resistance syndrome (UARS), and ob-
structive sleep apnea syndrome (OSAS). OSAS is a po-
tentially life-threatening sleep disorder which is charac-
terized by recurrent episodes of partial or complete air-
way obstruction during sleep due to repetitive obstruc-
tion of the upper airway, necessitating recurrent awak-
enings or arousals to re-establish airway patency, often
with oxygen desaturation, fragmentation of sleep, and
excessive daytime sleepiness [1]. In OSAS, underlying
pathophysiology of upper airway obstruction is multi
factorial.

Three interacting components take part of a serious
function in obstruction of the upper airway in OSAS:
the structural anatomy of the airway, the muscle activ-
ity of the pharyngeal airway, and the negative pressure
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produced during inspiration, which counters the activity
of the dilator muscles [2, 3]. The biologic principle for
nasal obstruction serves as a reason for sleep-disor
dered breathing [4]. Therefore, the nasal cavity is re-
lated to the part of the total respiratory system resis-
tance [5]. Although, the main site of obstruction in
patients with OSAS is believed to be the oropharyn-
geal–hypopharyngeal structural region. For this reason,
the impairment of sleep quality in persistent allergic
rhinitis (PAR) patients might not be completely de-
scribed by the sleep-disordered breathing given rise to
by nasal blockage.

Nasal obstruction can be caused by anatomic variations
such as septal deviation, inferior turbinate hypertrophy, or
mucosal congestion with nasal inflammation [6]. Lofase
et al. [7] identified nasal obstruction as a risk factor for
OSAS, and Suguira et al. [8] showed that nasal resistance is
important for the initial acceptance of treatment by continuous
positive airway pressure (CPAP) in OSAS patients.

Allergic rhinitis (AR) is an inflammatory disorder of
the upper respiratory tract and affects more than 25 %
of the population [9]. The common symptoms of AR
are itching, sneezing, post nasal drip, decreased sleep
quality, and substantially poor overall quality of life.
PAR symptoms are mostly caused by indoor allergens
such as house dust mites and animal dander from pets
where the exposure occurs throughout the whole year.
Chronic allergic nasal inflammation of the upper airway
can cause lymphoid hypertrophy with prominence of
adenoid and tonsil tissue that constitute a smaller upper
airway size, so patients with AR are more likely to
suffer problems about sleeping due to their nasal allergy
symptoms [10]. In a recent survey, individuals with al-
lergic rhinitis, 68 % of respondents with PAR and 48 %
with seasonal allergic rhinitis (SAR) reported that their
condition interfered with sleep [11]. The Nasal Allergy
Survey Assessing Limitations (NASAL) determined that
compared with the general population, more patients
with AR reported that they had been extremely or mod-
erately bothered by difficulty in getting to sleep (24 vs
8 %), at least moderately bothered by waking up during
the night (31 vs 13 %), and extremely or moderately
troubled by lack of a good night’s sleep (26 vs 11 %)
as a result of their nasal symptoms in the past week
[12]. An inconsistent link between sleep problems and
PAR has been reported in the literature for decades. In
most studies, they compare AR patients with normal
population. In our study, we aimed to investigate the
effect of PAR on sleep characteristics, nocturnal oxygen
levels, apnea-hypopnea index, and severity of OSAS in
patients with sleep-related breathing disorders symptoms
and compare them with non-allergic group with similar
sleep symptoms.

Material and methods

Study design, subjects, and measurements

All consecutive newly diagnosed mild 55 PAR patients who
do not use any medication but had sleep-disordered breathing
symptoms like snoring, witnessed apnea, or excessive day-
time sleeping were referred to full night polysomnography.
Also, 95 age-matched non-allergic patients who were referred
to full night polysomnography from our sleep disorders out-
patient clinic were included as our control group. All patients
were tested for an underlying nasal disease by patient’s histo-
ry, endoscopic nasal examination and if needed, computed
tomography scans of paranasal sinuses. A general otorhino-
laryngology examination, including nasal endoscopy, was
performed to exclude subjects with relevant septal deviation,
nasal polyps, acute or chronic rhinosinusitis, or any other un-
derlying pathology that might affect nasal breathing or noc-
turnal sleep. Nasal inflammatory diseases, such as sinusitis,
nasal polyposis, or vasomotor rhinitis, were excluded, and
only patients with mild allergic rhinitis according to ARIA
classification were included. Finally, patients with chronic
cough, asthma, atopic dermatitis, or severe concomitant dis-
eases were also excluded. The subjects were not allowed to
use any anti-allergic medication during the course of the study,
as well as other drugs that might affect sleep or daytime
performance.

All anthropometric measurements were performed with
the subjects wearing light clothes without shoes. Height
was measured to the nearest 0.01 m using a wall-mounted
stadiometer. Body weight was determined to the nearest
0.05 kg using a calibrated balance beam scale. BMI was
calculated as weight (kg) divided by the height-squared
(m2). Body circumferences were measured with a flexible
tape, with the subject in an upright position at the end of a
gentle expiration, at the following levels: waist (midway
between the lower rib margin and the superior anterior
iliac spine) and hip (the widest circumference over the
great trochanters). Neck circumference was determined
at the level of the cricothyroid membrane.

The study was approved by the ethics committee of
our medical faculty. The written informed consent for
participation was obtained from all individuals.

Epworth sleepiness scale

All patients filled Epworth sleepiness scale (ESS) [13] to
determine excessive daytime sleepiness (Table 1). The
ESS is composed of eight situations requiring various de-
grees of vigilance. Ratings for each of the eight situations
were totaled for each patient. ESS scores greater than ten
are consistent with excessive daytime sleepiness.

Sleep Breath



Allergy tests

A battery of seven inhalant antigens (Dermatophagoides
pteronyssinus, Dermatophagoides farinae, specific grass,
tree, mold, weed, and epidermal mixture) (Stallergens S.A.-
Pasteur France) was searched by skin prick tests (SPT). Skin
prick tests were performed in each subject using the above
mentioned antigens on the volar side of the forearm, according
to the guidelines of the subcommittee on skin tests of the
European Academy of Allergy and Clinical Immunology
(EAACI). Histamine hydrochloride (1 mg/ml) and normal sa-
line solutions were used as positive and negative controls,
respectively. The skin prick tests were read after 15 min, and
a wheal of at least 3 mm greater than the negative control was
considered positive. Atopy was defined as a positive response
to at least one of the allergens tested. Perennial allergens were
considered to be dog dander, cat dander, house dust mites, and
mold mixture.

Polysomnographic (PSG) evaluation

Polysomnograms (Grass Technologies, Twin PSG Software)
included eight channels of electroencephalogram, right and
left outer canthus electrooculogram, submental electromyo-
gram (EMG), nasal thermistor, airflow, thoracic and abdomi-
nal effort, oxygen saturation, anterior tibialis EMG, electro-
cardiogram, and snore microphone. Staging was performed
according to the criteria of the American Academy of Sleep
Medicine’s manual for sleep scoring version-2 which was
published in 2012 [14]. Respiratory events were scored as
apneas or hypopneas. Apnea was defined as a 90 % reduction
in airflow for at least for 10 s duration. Hypopnea was defined
as a 30 % or greater decrease in flow lasting at least 10 s and
associated with a 3 % or greater oxyhemoglobin desaturation.

Total number of apneas and hypopneas in 1 h was called the
apnea-hypopnea index (AHI). The patients were classified
according to the severity of OSAS (Table 2). Total number
of apneas and hypopneas in 1 h at the supine position was
called the supine apnea-hypopnea index (SAHI). Total num-
ber of apneas and hypopneas in 1 h at the non-supine position
was called the non-supine apnea-hypopnea index (NSAHI).
Total number of apneas and hypopneas in 1 h at the rapid eye
movement (REM) sleep period was called the REM apnea-
hypopnea index (RAHI). Total number of apneas and
hypopneas in 1 h at the non-REM period was called the
non-REM apnea-hypopnea index (NRAHI). Respiratory
events were derived primarily from the nasal cannula/
pressure transducer. The oxygen desaturation index (ODI)
was defined as the total number of episodes of oxyhemoglobin
desaturation ≥4 % from the immediate baseline, ≥10 s but
<3 min, divided by the total sleep time. Minimum oxygen
saturation (MOS) levels were recorded.

Statistics

All results were expressed as means ± (SD) values. Signi
ficance of difference between groups was assessed by un-
paired Student’s t test orMannWhitneyU tests for continuous
variables. The chi-square test or Fischer’s exact test was used
for testing prevalence between groups. The statistical analysis
was performed using SPSS-11 program and p values < 0.05
are considered significant.

Results

A total of 150 patients (mean age 44.2 ± 11.4 years, 130 male)
presenting typical symptoms of sleep apnea had polyso

Table 1 Epworth
sleepiness scale Likelihood to fall asleep in the following situation

Situation Chance of dozing (0–3)

1. Sitting and reading………………………………………………….

2. Watching TV………………………………………………………..

3. Sitting, inactive in a public place…………………………………...

(e.g., waiting room, a theater, or a meeting) ………………………..

4. As a passenger in a car for an hour without a break………………..

5. Lying down to rest in the afternoon when circumstances permit…...

6. Sitting and talking to someone………………………………………

7. Sitting quietly after lunch without alcohol…………………………..

8. In a car while stopped for a few minutes in traffic…………………..

0- Never dozing

1- Slight chance of dozing

2- Moderate chance of dozing

3- High chance of dozing
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mnography test for all night. Fifty-five of them were diag-
nosed as PAR (group-1). There were no differences for the
average age, gender, body mass index, and neck circumfer-
ence measurements between allergic and non-allergic patients
(Table 3). The most common two allergens for group-1 were
mites (37.2 %) and mold mix (36.3 %). Prevalence of skin test
positivity was 37.2 % for D. farinae, 36.3 % for mold mix,
33.6 % for D. pteronyssinus, 18.6 % for animal dander mix-
ture, 28.1 % for grass mix, 16.8 % for tree mix, and 11.7% for
weed mix. Thirty-nine patients had allergy from more than
one inhalant antigen. The mean total immunoglobulin E
(IgE) level for allergic and non-allergic patients was
189.5 ± 13.2 and 32.4 ± 6.9 IU/ml, respectively.

Epworth sleepiness scale scores were similar for both
groups. There were no significant differences between groups
for polysomnographic findings including sleep stages, respi-
ratory, and oxygen parameters (Table 4). The simple snoring
was diagnosed in 23 allergic and 31 non-allergic patients.
OSAS was classified as mild in 18 allergic and 28 non-
allergic patients, moderate in 5 allergic and 17 non-allergic
patients, and severe in 9 allergic and 19 non-allergic patients
(Fig. 1).

Although we found that mean AHI values were higher in
non-allergic group, this was not statistically significant. Also,
non-allergic group seemed more supine-dependent, but also
this was not statistically significant (Fig. 2).

Discussion

Allergic diseases are common conditions that may influence
sleep through various mechanisms. In our study, we examine
the effect of the presence of PAR on polysomnographic mea-
surements of our patients with sleep-related breathing symp-
toms like snoring, witnessed apnea, or excessive daytime
sleepiness. Nevertheless, a linear relation between nasal ob-
struction and the severity of sleep-disordered breathing was
not detected. Our data pointed out that the presence of PAR
did not affect polysomnographic parameters compared with
other patients without any nasal inflammation. Also, accord-
ing to our findings, presence of PAR did not increase the
prevalence of OSAS. Therefore, by these results, patients with

persistent allergic rhinitis (PAR) could be protected from the
effect of daytime use of anti-allergic medication in order to
decline sleep-related breathing symptoms in clinic practice.

Although sleep-disordered breathing diseases are mostly
multifactorial, the main problem behind these conditions is
an increase in airflow resistance due to the decrease in airway
diameter. At a certain point, high resistance inhibits airflow
temporarily [7]. Also, increased upper and lower airway resis-
tance due to circadian fluctuations in inflammatory cytokines
and a dip in corticosteroid levels at night can be thought as a
risk factor for apnea and sleep disturbances [15, 16].
Symptoms of PAR can be exacerbated during sleep because
of close exposure to house dust mites in bed, and nasal block-
age is worst in supine position [17]. Besides these conditions,
PAR is rarely found in isolation and needs to be considered as
a part of systemic comorbid conditions such as asthma and
chronic sinusitis. The inflammatory mediators and cytokines
that have been released as a part of a systemic disease process
may disturb sleep and cause fatigue during the day. Higher
levels of the cytokines interleukin (IL)-1β, IL-4, and IL-10 in
allergic patients compared with healthy individuals have been

Table 4 Polysomnographic findings

Allergic Non-allergic

Sleep stages (%)

Stage-1 13.2 ± 8.9 13.8 ± 6.3

Stage-2 47.3 ± 9.6 47.6 ± 8.9

Stage-3 21.2 ± 9.7 21.1 ± 8.7

REM 18.2 ± 7.2 17.1 ± 6.7

Respiratory parameters

Mean AHI 14.8 ± 2.1 20.6 ± 2.6

Supin AHI 24.8 ± 2.9 30.2 ± 3.2

Nonsupin AHI 6.6 ± 1.3 12.2 ± 1.9

Arousal index 18.7 ± 1.7 24.1 ± 2.3

Oxygen parameters

ODI 15.0 ± 2.2 17.6 ± 1.9

Mean oxygen saturation (%) 94.2 ± 2.4 92.9 ± 3.1

Minimum oxygen saturation (%) 82.6 ± 1.1 81.7 ± 1.02

AHI Apnea-hypopnea index, ODI Oxygen desaturation index

Table 3 Demographic and anthropometric measurements and findings

Allergic
n: 55

Non-allergic
n:85

Mean age (years) 43.2 ± 1.01 44.8 ± 1.2

Gender male/female 5/50 15/80

Body mass index 29.4 ± 4.6 30.2 ± 5.2

Neck circumferences (cm) 41.2 ± 2.4 41.0 ± 2.3

Epworth sleepiness score 11.5 ± 5.7 10.4 ± 5.04

Table 2 The Classification of the severity level of OSAS according to
the American Academy of Sleep Medicine

Apnea/hypopnea index Level

<5 Simple snorer

5–15 Mild OSAS

15–30 Moderate OSAS

≥ 30 Severe OSAS
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shown to correlate with increased latency to REM sleep, de-
creased time in REM sleep, and decreased latency to sleep
onset [18]. We found that sleep quality, sleep maintenance,
duration of REM and stage 3 sleep, AHI, and ODI ratios were
similar between mild PAR and control group.

Leger et al. showed that the impact of severity of rhinitis
but not its frequency was significant for sleep parameters [19].
Bousquet et al. found that the impact of severity of rhinitis on
life quality was stronger than duration of rhinitis [20]. We
could not find any influence of PAR on sleep latency and sleep
stages. Although patients without PAR seemed to be more
supine-dependent, this was not statistically significant. The
main limitation of our study was that our patient number
was relatively small because of our rigid inclusion criteria.
We only included pure allergic newly diagnosed rhinitis pa-
tient in order to exclude influence of medicines. And also, we
excluded patients with comorbid diseases, and this maintained
us to test solely the role of PAR on sleep. Central H1 receptors
are classically associated with sedation. This effect is reduced
in second generation H1 antihistamines. Antihistamine oral
decongestant combinations like pseudoephedrine are often
used, and insomnia has been reported in these combinations
[21]. When pretreatment and post-treatment apnea-hypopnea
index (AHI) values in 80 patients with both OSAS and AR
were compared, the most significant difference was observed
in the nasal steroid plus antihistamine group (p < 0.05). The

ESS results and duration of oxygen saturation <90 % were
significantly decreased in the nasal steroid and nasal steroid
plus antihistamine combination groups after treatment
(p < 0.05) [22]. All of our patients were drug-free, so one of
the strength of our study is that we exclude the effects of drugs
on sleep and polysomnographic parameters.

The role of chronic nasal congestion at night as a risk factor
for snoring was confirmed in a population-based cohort study
(n = 4916) [23]. By reducing the internal nasal diameter and
increasing airway resistance, patients with nasal congestion
have 1.8 times more moderate to severe sleep-disordered
breathing than in patients with AR without nasal congestion.
Another limitation of our study was that we did not evaluate
nasal congestion and measure nasal congestion objectively by
nasal airflow (peak nasal inspiratory flow) or by airway
resistance/conductance (rhinomanometry). Stuck et al. [24]
searched daytime sleepiness and polysomnographic findings
before and during pollen season in 25 patients with seasonal
allergic rhinitis. Statistically significant differences were also
found for AHI although the changes were only minimal, and
all values were within normal ranges. In our study, we includ-
ed perennial allergic patients. Meng et al. [25] showed that
there were statistically significant differences between PAR
patients and healthy controls in most polysomnographic pa-
rameters including sleep efficiency, arousal index, and aver-
age oxygen saturations. On the other hand, they found similar

Fig. 2 Distribution of OSAS
subgroups

Fig. 1 Sleep-disordered
breathing problems in both
groups
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apnea-hypopnea index for the two groups. In another study,
Kramer et al. [26] searched the influence of AR on sleeping
behavior or polysomnography parameters in 119 patients with
presenting typical symptoms of sleep apnea. They concluded
that nasal obstruction due to allergic rhinitis did not constitute
a risk factor for OSAS. Duchna et al. [27] detected increased
positive allergy skin tests in 75 patients suffering from OSAS
but failed to demonstrate important factors in pathologic sleep
variables such as AHI, AI, or HI. Similarly, in our study, we
also observed that patients with PAR have similar polysom-
nographic findings compared with the ones without PAR but
same sleep symptoms.

As a conclusion, although lots of evidence suggests that
patients with PARmight have worse sleep quality than normal
healthy subjects without having effects on breathing, they
might have similar sleep findings with the ones who had
sleep-related breathing symptoms. The limited number of pa-
tients in this study meant that the statistical significance of the
observed pathologic differences in sleeping parameters could
not be elucidated. However, this group of patients would ap-
pear to be a promising target for further studies.

Compliance with ethical standards

Declaration of conflicting interests All authors certify that they have
no affiliations with or involvement in any organization or entity with any
financial interest (such as honoraria; educational grants; participation in
speakers’ bureaus; membership, employment, consultancies, stock own-
ership, or other equity interest; and expert testimony or patent-licensing
arrangements) or non-financial interest (such as personal or professional
relationships, affiliations, knowledge, or beliefs) in the subject matter or
materials discussed in this manuscript.

Funding No funding was received for this research.

Ethical approval All procedures performed in studies involving hu-
man participants were in accordance with the ethical standards of the
institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards.

Informed consent Informed consent was obtained from all individual
participants included in the study.

References

1. Berry RB, Brooks R, Gamaldo CE, Hardling S, Marcus C, Vaughn
B (2012) TheAASMmanual for the scoring of sleep and associated
events. Rules, terminology and technical specifications. American
Academy of Sleep Medicine, Darien

2. Sullivan C, Issa F (1980) Pathophysiological mechanisms in ob-
structive sleep apnea. Sleep 3(3–4):235

3. Scharf MB, Cohen AP (1998) Diagnostic and treatment implica-
tions of nasal obstruction in snoring and obstructive sleep apnea.
Annals of Allergy, Asthma & Immunology 81(4):279–290

4. Young T, Finn L, Kim H (1997) Nasal obstruction as a risk factor
for sleep-disordered breathing. J Allergy Clin Immunol 99(2):
S757–S762

5. Proctor DF (1977) The upper airways: I. nasal physiology and
defense of the lungs 1, 2. Am Rev Respir Dis 115(1):97–129

6. de Aguiar VT, Haddad FLM, Gregório LC, Poyares D, Tufik S,
Bittencourt LRA (2013) Subjective, anatomical, and functional na-
sal evaluation of patients with obstructive sleep apnea syndrome.
Sleep and Breathing 17(1):427–433

7. Lofaso F, Coste A, Zerah-Lancner F, Delclaux C, Goldenberg F,
Harf A (2000) Nasal obstruction as a risk factor for sleep apnoea
syndrome. Eur Respir J 16(4):639–643

8. Sugiura T, Noda A, Nakata S, YasudaY, Soga T,Miyata S, Nakai S,
Koike Y (2005) Influence of nasal resistance on initial acceptance
of continuous positive airway pressure in treatment for obstructive
sleep apnea syndrome. Respiration 74(1):56–60

9. Settipane RA, Charnock DR (2007) Epidemiology of rhinitis: aller-
gic and nonallergic. Clinical allergy and immunology 19:23

10. Hadley J, Derebery M, Marple B (2012) Comorbidities and allergic
rhinitis: not just a runny nose. The Journal of family practice 61(2
Suppl):S11–S15

11. Craig TJ, Ferguson BJ, Krouse JH (2008) Sleep impairment in allergic
rhinitis, rhinosinusitis, and nasal polyposis. Am J Otolaryngol 29(3):
209–217

12. Meltzer E, Gross GN, Katial R, Storms W (2012) Allergic rhinitis
substantially impacts patient quality of life: findings from the nasal
allergy survey assessing limitations. The Journal of family practice
61(2 Suppl):S5–10

13. Johns MW (1991) A new method for measuring daytime sleepi-
ness: the Epworth sleepiness scale. Sleep 14(6):540–545

14. Berry RB, Budhiraja R, Gottlieb DJ, Gozal D, Iber C, Kapur VK,
Marcus CL, Mehra R, Parthasarathy S, Quan SF (2012) Rules for
scoring respiratory events in sleep: update of the 2007 AASMman-
ual for the scoring of sleep and associated events. J Clin Sleep Med
8(5):597–619

15. Spengler CM, Shea SA (2000) Endogenous circadian rhythm of
pulmonary function in healthy humans. Am J Respir Crit Care
Med 162(3):1038–1046

16. Ballard RD, Saathoff MC, Patel DK, Kelly PL, Martin RJ (1989)
Effect of sleep on nocturnal bronchoconstriction and ventilatory
patterns in asthmatics. J Appl Physiol 67(1):243–249

17. Ko J-H, Kuo TB, Lee G-S (2008) Effect of postural change on nasal
airway and autonomic nervous system established by rhinomanometry
and heart rate variability analysis. Am J Rhinol 22(2):159–165

18. Krouse HJ, Davis JE, Krouse JH (2002) Immune mediators in al-
lergic rhinitis and sleep. Otolaryngol Head Neck Surg 126(6):607–
613

19. Léger D, Annesi-Maesano I, Carat F, Rugina M, Chanal I, Pribil C,
El Hasnaoui A, Bousquet J (2006) Allergic rhinitis and its conse-
quences on quality of sleep: an unexplored area. Arch Intern Med
166(16):1744–1748

20. Bousquet J, Neukirch F, Bousquet PJ, Gehano P, Klossek JM, Le
Gal M, Allaf B (2006) Severity and impairment of allergic rhinitis
in patients consulting in primary care. J Allergy Clin Immunol
117(1):158–162

21. Rodríguez PA, González J (1999) Data on the safety of antihistaminics
obtained from published clinical trials. Allergol Immunopathol 28(5):
272–277

22. Young T, Finn L, Palta M (2001) Chronic nasal congestion at night
is a risk factor for snoring in a population-based cohort study. Arch
Intern Med 161(12):1514–1519

23. Acar M, Cingi C, Sakallioglu O, San TFYM, Bal C (2013) The
effects of mometasone furoate and desloratadine in obstructive
sleep apnea syndrome patients with allergic rhinitis. Am J Rhinol
Allergy 27(4):e113–e116

Sleep Breath



24. Stuck BA, Czajkowski J, Hagner A-E, Klimek L, Verse T,
Hörmann K, Maurer JT (2004) Changes in daytime sleepiness,
quality of life, and objective sleep patterns in seasonal allergic
rhinitis: a controlled clinical trial. J Allergy Clin Immunol 113(4):
663–668

25. Meng J, Xuan J, Qiao X, Li X, Liu S, Lukat K, Zhang N, Bachert C
(2010) Assessment of sleep impairment in persistent allergic rhinitis
patients using polysomnography. Int Arch Allergy Immunol
155(1):57–62

26. Kramer M, De La Chaux R, Dreher A, Pfrogner E, Rasp G (2001)
Allergic rhinitis does not constitute a risk factor for obstructive
sleep apnea syndrome. Acta Otolaryngol 121(4):494–499

27. Duchna H, Rasche K, Lambers N, Orth M, Merget R, Schultze-
Werninghaus G (1997) [Incidence of cutaneous sensitization to en-
vironmental allergens in obstructive sleep apnea syndrome].
Pneumologie (Stuttgart, Germany) 51:763–766

Sleep Breath


	Polysomnographic findings in persistent allergic rhinitis
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Material and methods
	Study design, subjects, and measurements
	Epworth sleepiness scale
	Allergy tests
	Polysomnographic (PSG) evaluation
	Statistics


	Results
	Discussion
	References


