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ABSTRACT
Objective: This study aimed to examine the effects of allergic rhinitis (AR) on sleep quality (SQ).

Methods: This prospective study evaluated the AR symptoms and skin prick tests (SPT) in all participants. The AR group was composed of 65 male 
patients with AR symptoms and positive SPT, whereas the control group was composed of 65 healthy male individuals. SQ was evaluated using the 
Sleep Quality Scale (SQS). The AR group was asked whether AR affects their sleep, and those who answered yes were asked for the symptoms that 
affect their SQ. The SQS scores and the effect of symptoms on SQ were statistically compared.

Results: The mean SQS score of the groups was 68.68±13.15 in the AR group and 47.72±9.3 in the control group. The SQS score was significantly 
higher in the AR group compared to that of the control group (p=0.002, p<0.05). Of the patients, 30 (46.1%) had their sleep affected. The distribution 
of symptoms, which affect the SQ of these patients, was determined. Congestion is the most common symptom that affects the SQ, which was 
statistically significantly higher compared to other symptoms (p=0.0001, p<0.05).

Conclusion: AR is a risk factor for poor SQ. Patients with sleep disturbances should be questioned for AR and they should be provided with necessary 
treatment.
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INTRODUCTION
Allergic rhinitis (AR) is the most common allergic disease that 
affects up to 40% of the worldwide population (1). The classic AR 
symptoms include nasal congestion, rhinorrhea, sneezing, and 
itching (2). AR affects the patients’ quality of life (QOL) in many 
areas, such as academic, athletic, and work performance (3-5).

Sleep quality (SQ) is a term without a precise definition but is 
defined as not having problems in initiating and maintaining 
sleep, having a satisfactory level of sleep experience and amount, 
and not having insomnia during the day (6). SQ evaluation differs, 
as well as its definition. Objective tests, such as polysomnography 
or subjective questionnaires, can be used to evaluate the SQ that 
affects the QOL (7,8). The SQ was commonly measured by the 
Pittsburgh Sleep Quality Index (PSQI) in the previous studies (9,10). 
The Sleep Quality Scale (SQS) is a self-reported questionnaire that 
consists of 28 questions and 6 factors, including difficulty in falling 
asleep, maintaining sleep, and getting up, restoration after sleep, 
sleep satisfaction, and daytime dysfunction, which is strongly 
correlated with PSQI results (10,11).

SQ is affected by many physiological and pathological conditions, 
such as nutrition, exercise, obesity, and asthma (8,12-14). Prior 
studies have shown that AR is related to SQ, and sleep disorders, 
such as obstructive sleep apnea, sleep-disordered breathing 
(SDB), enuresis nocturna, shorter sleep, and daytime dysfunction 
(15). This study aimed to examine the relationship between AR 
and SQ and discuss its related literature.

METHODS
The present study was conducted on patients and volunteers at 
İstanbul University-Cerrahpaşa Medicine Faculty Hospital and 
İnegöl State Hospital between November 2020 and September 
2021 with the approval of the Cerrahpaşa Faculty of Medicine 
Clinical Research Ethics Committee (decision no: 604.01.02-
177955, date: 08.09.2021). The study design was a prospective 
cohort.

Study Population, Inclusion, and Exclusion Criteria

All study participants were followed at the Otorhinolaryngology 
Clinic of the Cerrahpaşa Medicine Faculty Hospital and Inegol 
State Hospital. SQ and AR are known to be affected by gender, 
thus only males were included in the study (10,16). Male patients 
with AR symptoms and positive skin prick test (SPT) for nonseasonal 
allergens (negative in SPT for grass, cereal, weed, and tree pollen 
extracts) were included as a patient group.

The exclusion criteria were as follows: ages below 18 or over 59 
years, insufficient mental capacity, previous or active psychiatric 
disorders (e.g., depression), chronic disease (especially asthma), 
regular use of any medication (including anti-allergic drugs in 
the past 6 months), body mass index (BMI) of ≥30 kg/m2, alcohol 
dependence, smoking, and refusal to enter the study or to 
complete the questionnaire.

Healthy males, who applied to the hospital for routine recruitment 
procedures, were included as the control group, with similar 
exclusion criteria as the patient group. Informed consent forms 
were obtained from patients and healthy individuals.

Sample Size and Sampling Technique

The minimum sample size was estimated based on the study of 
Kim et al. (17). The minimum sample size with an 80% confidence 
interval and 5% tolerable error assumptions was 65 for each 
group. Thus, 65 patients were included in the study group and 65 
healthy individuals in the control group.

Procedures and Data Collection

All patients with AR were evaluated for allergic symptoms, with 
endoscopic nasal examinations, as well as BMI and SPTs. The 
SPT was performed according to the European Academy of 
Allergology and Clinical Immunology guidelines to support the 
diagnosis of allergy and determine the allergen or allergens in 
disease etiology (18). The SPT has been performed with mite 
(Dermatophagoides pteronyssinus and Dermatophagoides 
farinae), fungi (Cladosporium, Aspergillus, Penicillium, and 
Alternaria), weeds (Plantago Lanceolata, Artemisia Vulgaris, 
Taraxacum Vulgare, and Urtica Dioica), animal fluff (dog and cat), 
grasses (Dactylis Glomerata, Phleum Pratense, Hulcus Lanatus, 
Poa Pratensis, Lolium Perenne, and Festuca Pratensis), tree 
pollens (Fraxinus Excelsior, Quercus Robur, Ulmus Scabra, Alnus 
Glutinosa, and Olea Europaea), grains (Secale Cerela, Hordeum 
Vulgare, Triticum Sativum, and Avena Sativa) and food allergens 
(banana, cocoa, egg, fish, and nuts), and latex and cockroach 
extracts (Prick test kit, Stallergenes Greer, France). Histamine 
(10 mg/mL) was used as a positive control. The reactions were 
reported after 20 min by the investigator who performed the test. 
SPT was evaluated according to the induration diameter, wherein 
diameters of 3 mm and larger were accepted as positive.

SQ was assessed using the SQS, which consists of 28 questions. 
The scoring was done using a four-point, Likert-type scale, and 
respondents indicate how frequently they exhibit certain sleep 
behaviors (0= few, 1= sometimes, 2= often, and 3= almost always). 
Scores on items in factors 2 and 5 (restoration after sleep and 
sleep satisfaction) are reversed before being tallied. Total scores 
can range from 0 to 84. The higher scores show more acute sleep 
impairments (11).

The patient group was asked whether AR affects their SQ, and 
those who answered yes were asked for the symptoms (nasal 
congestion, rhinorrhea, sneezing, and itching) that affect their 
sleep. The frequency was calculated according to the responses 
and symptoms. The effect of symptoms on SQ was statistically 
compared.

Statistical Analysis

The minimum sample size was calculated using the G* Power 
software version 3.1 (19). The Statistical Package for the Social 
Sciences software version 21.0 (SPSS Inc, USA) was used for 
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statistical analysis. Normal distribution of data was analyzed 
with the Kolmogorov-Smirnov test and Levene’s tests to assess 
homogeneity. The independent samples t-tests (for continuous 
variables) and the Pearson chi-square test (for categorical 
variables) were used to compare the groups. The statistically 
significant level was accepted as a p-value of <0.05.

RESULTS
All individuals in the AR (group 1) and control (group 2) groups have 
completed the study. The mean ages of groups were 32.35±8.86 
years in group 1 and 32.29±9.32 years in group 2. The mean 
BMI was 23.42±1.67 in group 1 and 23.10±1.37 in group 2. No 
statistically significant difference was found between the groups 

according to age and BMI (p>0.05) (Table 1). The evaluation of 
AR symptoms revealed nasal congestion in 45 (69.2%) patients, 
rhinorrhea in 35 (53.8%), itching in 27 (41.5%), and sneezing in 20 
(30.8%).

The mean SQS score was 68.68±13.15 in group 1 and 47.72±9.3 
in group 2. The SQS score was statistically significantly higher in 
group 1 compared to group 2 (p=0.002, p<0.05) (Table 2).

The frequency of “YES” answer for the question “Does your 
rhinitis affect your SQ?,”, is 30 (46.1%). The distribution of 
symptoms, which affect the SQ of these patients, was determined. 
Congestion is the most common symptom that affects the SQ, 
which was, statistically significantly higher compared to other 
symptoms (p=0.0001, p<0.05) (Table 3).

DISCUSSION

Sleep, which is very important for human psychology, cognitive 
functions, and the immune system, is necessary for body renewal 
and energy restoration (20,21). SQ is sometimes used to express 
measurement values that are obtained from objective tests, such 
as total sleep time, sleep onset latency, total wake time, sleep 
efficiency, and sleep disruptive events, and it is sometimes used 
to express the onset of sleep, the ability to continue sleep, the 
duration of sleep, and sleep-related problems during the day, 
which are stated by the person (22). Poor SQ or sleep disorders, 
which are related to chronic diseases, such as diabetes mellitus 
and cardiac diseases, even an increased risk of mortality, directly 
affect daytime performance and QOL (23-25). SQ is affected by 
many factors of the person or the environment. AR is one of the 
factors that have been shown to affect sleep in previous studies 
(15). Our study evaluated the SQ of patients with AR using the SQS 

Table 3. Symptoms and sleep quality

Symptom
Entity

p-value
Yes No Total

Congestion

Count 25 5 30

0.0001*

% within symptom 83.3% 16.7% 100.0%

% within entity 43.9% 7.9% 25.0%

Rhinorrhea

Count 20 10 30

% within symptom 66.7% 33.3% 100.0%

% within entity 35.1% 15.9% 25.0%

Sneeze

Count 5 25 30

% within symptom 16.7% 83.3% 100.0%

% within entity 12.3% 36.5% 25.0%

Itching

Count 7 23 30

% within symptom 23.3 % 76.7% 100.0%

% within entity 12.3% 36.5% 25.0%

Total

Count 57 63 120

% within symptom 47.5% 52.5% 100.0%

% within entity 100.0% 100.0% 100.0%

*Pearson chi-square: 38.329, df: 3, p<0.001, df: degree of freedom

Table 1. Investigation of age and body mass index in groups

Group
Age
Mean ± SD (min-max)

BMI
Mean ± SD (min-max)

Group 1 32.35±8.86 (18-48) 23.42±1.67 (68-98)

Group 2 32.29±9.32 (18-49) 23.10±1.37 (68-98)

p* 0.291 0.346

*Independent samples t-test, BMI: body mass index, SD: standard deviation, 
min: minimum, max: maximum

Table 2. Evaluation of groups according to the Sleep Quality 
Scale

Group 1 Group 2 p-value

SQS
Mean ± SD 
(min-max)

68.68±13.15
(40-84)

47.72±9.3
(31-72)

0.002*

*Independent sample t-test, p<0.05. SQS: Sleep Quality Scale, SD: standard 
deviation, min: minimum, max: maximum
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questionnaire and compared it with the SQ of healthy individuals 
and a statistically significantly poor SQ in the AR group.

Many studies have been conducted with many different 
methods to evaluate the SQ, which affects every aspect of QOL. 
Polysomnography, which is the gold standard for sleep assessment, 
and actigraphy can be given as examples of objective tests. 
However, the objective methods are expensive and complex, with 
longer test times. Therefore, self-report methods, such as sleep 
diary and sleep questionnaires, in which SQ is evaluated by the 
individual, were used in various studies (7,8). SQS is one of these 
questionnaires whose validity has been demonstrated by previous 
studies (10,11) Our study used the SQS questionnaire to examine 
the relationship between AR and SQ as first in the literature. SQ is 
affected by age, gender, BMI, and psychological health (10). Study 
groups with people of the same sex, age, and BMI were formed to 
avoid these effects and ensure standardization.

Previous studies revealed that AR-associated sleep problems 
frequently include sleep apnea, SDB, shorter sleep duration, 
snoring, and poor SQ, and these problems are more common in 
patients with perennial AR than seasonal AR, and the presence 
of these problems indicates treatment inadequacy. Additionally, 
sleep problems are associated with all AR symptoms and are more 
common in patients with more severe symptoms. However, these 
problems are most commonly associated with the presence of 
nasal congestion (15,26). Our study, consistent with the literature, 
revealed nasal congestion as the most common symptom and the 
symptom that most affects the SQ in patients with AR.

AR is known to affect SQ; however, the underlying mechanisms 
of sleep disorders are still undetermined. Additionally, this effect 
is thought to be caused by the inflammatory mediators that 
increase in AR, the direct effects of AR symptoms on sleep, and 
the autonomic nervous system changes seen in patients with AR 
(15). Previous studies have shown that inflammatory mediators, 
especially histamine, which increases in AR, directly affect the 
central nervous system and cause sleep disorders, such as daytime 
sleepiness (15,27). Moreover, the decrease in cytokines, such as 
interleukin (IL)-4, IL-6, and IL-10 in AR, which is known to have 
positive effects on the REM period, and is the most important 
stage of sleep, is associated with SQ deterioration (28). Nasal 
congestion, which is the most common symptom of AR, causes 
increased nasal resistance, and nasal obstruction (15). Therefore, it 
is the most common AR symptom associated with sleep disorders, 
especially snoring (29). Cough and sputum production, along with 
other common symptoms of AR, also contribute to poor SQ (30). 
The trigeminocardiac reflex is one of the most powerful autonomic 
reflexes and is thought to be directly related to nasal congestion 
and sleep apnea (31).

Study Limitations

The present study has some limitations. First, in this study, the 
frequency of symptoms and how often they affect the SQ was 
determined. However, the severity of AR and the duration of 
symptoms, perineal or seasonal, which are directly related to the 
SQ, were not examined. Secondly, a subjective method, the SQS 

questionnaire, was used in determining the SQ. Finally, we only 
included males in the study to avoid gender-related effects.

CONCLUSION
A relationship was found between AR, which is the most common 
allergic disease and increasing in prevalence in the community, 
and SQ, one of the most important factors that affect the QOL. 
Investigating the presence of AR in patients with sleep disorders 
and questioning the SQ of patients with AR is necessary. The 
repetition of the obtained data with larger numbers of subjects 
and comprehensive clinical studies are required to support the 
present findings.

Ethics Committee Approval: The present study was  conducted on 
patients and volunteers at Istanbul University-Cerrahpaşa Medicine 
Faculty Hospital and İnegöl State Hospital between November 2020 and 
September 2021 with the approval of the Cerrahpaşa Faculty of Medicine 
Clinical Research Ethics Committee (decision no: 604.01.02-177955, date: 
08.09.2021).

Informed Consent: Informed consent forms were obtained from patients 
and healthy individuals.

Peer-review: Externally and internally peer-reviewed.

Author Contributions: Surgical and Medical Practices - E.Ö.; Concept 
- D.Ç.; Design - D.Ç.; Data Collection and/or Processing - D.Ç., E.Ö.; 
Analysis and/or Interpretation - D.Ç.; Literature Search - D.Ç.; Writing - 
D.Ç.  

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

Etik Komite Onayı: Bu çalışma, Cerrahpaşa Tıp Fakültesi Klinik Araştırmalar 
Etik Kurulu onayı (karar no: 604.01.02-177955, tarih: 08.09.2021) ile İstanbul 
Üniversitesi-Cerrahpaşa Tıp Fakültesi Hastanesi’nde ve İnegöl Devlet 
Hastanesi’nde Kasım 2020-Eylül 2021 tarihleri arasında hasta ve gönüllüler 
üzerinde yapılmıştır. 

Hasta Onamı: Hastalardan ve sağlıklı bireylerden bilgilendirilmiş onam 
formları alındı.

Hakem Değerlendirmesi: Editörler kurulu ve editörler kurulu dışında olan 
kişiler tarafından değerlendirilmiştir.

Yazar Katkıları: Cerrahi ve Medikal Uygulama - E.Ö.; Konsept - D.Ç.; 
Dizayn - D.Ç.; Veri Toplama veya İşleme - D.Ç., E.Ö.; Analiz veya Yorumlama 
- D.Ç.; Literatür Arama - D.Ç.; Yazan - D.Ç.   

Çıkar Çatışması: Yazarlar tarafından çıkar çatışması bildirilmemiştir.

Finansal Destek: Yazarlar tarafından finansal destek almadıkları 
bildirilmiştir.

REFERENCES
1.	 Izquierdo-Dominguez A, Valero AL, Mullol J. Comparative analysis of 

allergic rhinitis in children and adults. Curr Allergy Asthma Rep 2013; 
13: 142-51.

2.	 Min YG. The pathophysiology, diagnosis and treatment of allergic 
rhinitis. Allergy Asthma Immunol Res 2010; 2: 65-76.

3.	 Blanc PD, Trupin L, Eisner M, Earnest G, Katz PP, Israel L, et al. The work 
impact of asthma and rhinitis: findings from a population-based survey. J 
Clin Epidemiol 2001; 54: 610-8. 

4.	 Walker S, Khan-Wasti S, Fletcher M, Cullinan P, Harris J, Sheikh A. SAR 
is associated with detrimental effect on examination performance in UK 
teenagers: case-control study. J Allergy Clin Immunol 2007; 120: 381-7. 

5.	 Leynaert B, Neukirch C, Liard R, Bousquet J, Neukirch F. QoL in AR and 
asthma. A population-based study of young adults. Am J Respir Crit 
Care Med 2000; 162: 1391-6.



Çakan and Öztürk. 
Allergic Rhinitis and Sleep Quality

J Acad Res Med 2022;12(1):5-9

9

6.	 Kline C. Sleep Quality. In: Gellman MD, Turner JR, editors. Encyclopedia 
of Behavioral Medicine. New York: Springer; 2013. p.117. 

7.	 Luyster FS, Choi JY, Yeh CH, Imes CC, Johansson AE, Chasens ER. 
Screening and evaluation tools for sleep disorders in older adults. Appl 
Nurs Res 2015; 28: 334-40.

8.	 Lizończyk I, Jośko-Ochojska J. Relationship between overweight, obesity 
and sleep disorders in adolescents from selected cities of Upper Silesia, 
Poland. Ann Agric Environ Med 2021; 28: 193-7.

9.	 Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The 
Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice 
and research. Psychiatry Res 1989; 28: 193-213.

10.	 Yi H, Shin K, Shin C. Development of the sleep quality scale. J Sleep Res 
2006; 15: 309-16. 

11.	 Shahid A, Wilkinson K, Marcu S, Shapiro CM. Sleep Quality Scale (SQS). 
In: Shahid A, Wilkinson K, Marcu S, Shapiro C, editors. STOP, THAT and 
One Hundred Other Sleep Scales. New York: Springer; 2011. p.345-50.

12.	 Wu Y, Zhai L, Zhang D. Sleep duration and obesity among adults: a meta-
analysis of prospective studies. Sleep Med 2014; 15: 1456-62.

13.	 St-Onge MP, Mikic A, Pietrolungo CE. Effects of Diet on Sleep Quality. 
Adv Nutr 2016; 7: 938-49. 

14.	 Ragnoli B, Pochetti P, Raie A, Malerba M. Interrelationship Between 
Obstructive Sleep Apnea Syndrome and Severe Asthma: From Endo-
Phenotype to Clinical Aspects. Front Med (Lausanne) 2021; 8: 640636.

15.	 Liu J, Zhang X, Zhao Y, Wang Y. The association between allergic rhinitis 
and sleep: A systematic review and meta-analysis of observational 
studies. PLoS One 2020; 15: e0228533.

16.	 Hong SN, Won JY, Nam EC, Kim TS, Ryu YJ, Kwon JW, et al. Clinical 
Manifestations of Allergic Rhinitis by Age and Gender: A 12-Year Single-
Center Study. Ann Otol Rhinol Laryngol 2020; 129: 910-7. 

17.	 Kim SH, Won HK, Moon SD, Kim BK, Chang YS, Kim KW, et al. Correction: 
Impact of self-reported symptoms of allergic rhinitis and asthma on 
sleep disordered breathing and sleep disturbances in the elderly with 
polysomnography study. PLoS One 2017; 124: e0176425.

18.	 Dreborg S, Frew A. Position paper: Allergen standardization and skin 
tests. The European Academy of Allergology and Clinical Immunology. 
Allergy 1993; 48(14 Suppl): 48-82. 

19.	 Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical 
power analysis program for the social, behavioral, and biomedical 
sciences. Behavior Research Methods 2007; 39: 175-91.

20.	 Lo JC, Groeger JA, Santhi N, Arbon EL, Lazar AS, Hasan S, et al. Effects 
of Partial and Acute Total Sleep Deprivation on Performance across 
Cognitive Domains, Individuals and Circadian Phase. Plos One 2012; 7: 
e45987. 

21.	 Spiegel K, Leproult R, Van Cauter E. Impact of sleep debt on metabolic 
and endocrine function. Lancet 1999; 354(9188): 1435-9.

22.	 Krystal AD, Edinger JD. Measuring sleep quality. Sleep Med 2008; 9 
Suppl 1: S10-7.

23.	 Cai S, Tan S, Gluckman PD, Godfrey KM, Saw SM, Teoh OH, et al. 
Sleep Quality and Nocturnal Sleep Duration in Pregnancy and Risk of 
Gestational Diabetes Mellitus. Sleep 2017; 40.

24.	 Drager LF, McEvoy RD, Barbe F, Lorenzi-Filho G, Redline S. Sleep Apnea 
and Cardiovascular Disease: Lessons From Recent Trials and Need for 
Team Science. Circulation 2017; 136: 1840-50.

25.	 Åkerstedt T, Narusyte J, Alexanderson K, Svedberg P. Sleep Duration, 
Mortality, and Heredity-A Prospective Twin Study. Sleep 2017; 40. 

26.	 Muñoz-Cano R, Ribó P, Araujo G, Giralt E, Sanchez-Lopez J, Valero A. 
Severity of allergic rhinitis impacts sleep and anxiety: results from a large 
Spanish cohort. Clin Transl Allergy 2018; 8: 23.

27.	 Naganuma F, Nakamura T, Yoshikawa T, Iida T, Miura Y, Karpati A, et al. 
Histamine N-methyltransferase regulates aggression and the sleep-wake 
cycle. Scientific reports 2017; 7: 15899.

28.	 Zheng M, Wang X, Zhang L. Association between allergic and nonallergic 
rhinitis and obstructive sleep apnea. Current opinion in allergy and 
clinical immunology. 2018; 18: 16-25. 

29.	 Thompson A, Sardana N, Craig TJ. Sleep impairment and daytime 
sleepiness in patients with allergic rhinitis: the role of congestion and 
inflammation. Ann Allergy Asthma Immunol 2013; 111: 446-51.

30.	 Storms WW. Pharmacologic approaches to daytime and nighttime 
symptoms of allergic rhinitis. J Allergy Clin Immunol 2004; 114 (5 Suppl): 
S146-53.

31.	 Tobaldini E, Costantino G, Solbiati M, Cogliati C, Kara T, Nobili L, et al. 
Sleep, sleep deprivation, autonomic nervous system and cardiovascular 
diseases. Neurosci Biobehav Rev 2017; 74 (Pt B): 321-9.


