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ABSTRACT 

Background: Allergic rhinitis (AR) has a major global health impact on all age 

groups, with a global increase in its annual morbidity and mortality rate. It is 

common among children and adults in many regions of Saudi Arabia. In spite 

of its increasing incidence and its great impact on the family, the precise risk 

factors and the level of awareness on AR in Aljouf region are still unclear. 

Methodology: This is a questionnaire-based cross-sectional study to identify the 

common risk factors and their impact on individuals' daily activities. An 

online questionnaire was disseminated among residents (Saudi and non-

Saudi) in Al-Jouf provinces in Saudi Arabia in the period from January to 

March, 2022. Results: The prevalence of AR among participants was 67.4%, 

and dust, weather changes, smells, fumes, cold air, perfumes, animal dander, 

and pollens were the common risk factors. Almost all participants have 

reported that the manifestations were intermittent (less than 4 weeks, 86.5%), 

seasonal, and more common during Jumada Al-Thani, Jumada Al-Awwal, 

Rabi Al-Thani, Rabi Al-Awwal, and Rajab, respectively. Many patients with 

allergic rhinitis had sleep disturbances, and their daily activities affected. 

Conclusion: There is high prevalence of AR in Al-jouf region, Saudi Arabia. 

Thus health education programs are essential to raise community awareness 

about the risk factors and how to avoid them. 
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1. BACKGROUND 

Allergic rhinitis (AR) has a major global health impact on all age groups. Globally, about 400 million people have AR with 

increasing annual morbidity and mortality rate (Alqahtani, 2020). It is manifested by many agonizing symptoms such as nasal 

congestion, rhinorrhea, sneezing, redness of the eye and tearing (Almehizia, 2019; Kar, 2019; Alruwaili et al., 2021). Allergic rhinitis 

can be triggered by several factors as domestic animals, mites, mold, pollens, tobacco smoke, some medications and/or occupational 

exposure to latex, sulfur or nitrogen oxides (Alanazy et al., 2021). In allergic person, any of these factors can induce an 

immunoglobulin E (IgE)-mediated inflammatory response in the nasal membranes leading to mast cell and basophil degranulation 

resulting in the release of histamine and other mediators. At the nasal sensory nerve endings, histamine will act on H1 receptors 

causing sneezing, pruritus, and reflex secretory responses. At the mucosal blood vessels, it interacts with H1 and H2 receptors 

leading to nasal congestion and plasma leakage (Almehizia et al., 2019).  

AR can occur during specific seasons (seasonal AR) or throughout the year (perennial AR).  According to the duration of 

manifestations, AR can be classified into intermittent AR (less than 6 months) or persistent AR (symptoms continue throughout the 

year). These manifestations vary between mild, moderate, or severe (where sleep and daily activity are affected). AR has a major 

burden on the patients as it negatively affects their quality of sleep, social life, school performance, and work productivity (Alanazy 

et al., 2021).  

It is well known that Saudi Arabia is usually exposed to many sandstorms in all over the year with different strengths in the 

different regions. These sandstorms can trigger or exacerbate many allergic diseases such as AR (Alanazy et al., 2021). Knowing the 

common inhaled allergens, current attitude, and self-care practices regarding AR in our local community will be inevitably reflected 

on our public health initiatives and strategies. Higher levels of awareness are needed because of its indirect impact on early seeking 

medical attention in time-critical illness.  

Thus the current study aimed to identify the most common allergens in Al-jouf region, Saudi Arabia, and the impact of AR on 

individuals' daily activities.  

 

2. RESEARCH METHODOLOGY 

The current study is across-sectional study using a structured, pre-tested, well-established questionnaire. It was conducted in Al-

Jouf provinces including Sakaka, Alqurayyat, Dumat Aljanal, Tabarjal, Sawyer via distribution of online questionnaire on all 

community sectors, including employees, university employees students, physicians, householders, and workers. Inclusion criteria 

include any resident in Al-Jouf region (Saudi and non-Saudi).  Sample size calculation shall be carried out by an online tool 

((Epiinfo TM), considering a prevalence of 20%, and it was estimated to be 300 individuals however we collected 325 questionaire. 

The questionnaire included sociodemographic data(such as age, gender, residence, occupation, and level of education), general 

questions about the predisposing factors of allergy, and questions on allergic manifestations, their duration, how they affect their 

daily activity, the treatment used, and response to treatment. Participants were randomly selected.  

 

Ethical Considerations  

Ethical approval (no 20-16-9/40, 2019) was obtained from the Local Committee of Bioethics of Jouf University. The study adopts the 

ethical guidelines of the 1975 Declaration of Helsinki. The 1st question of the questionnaire was for the participant's consent to 

participate in the study. There was no risk to the participants.   

 

Data analysis 

Data were fed to the computer and analyzed using IBM SPSS software package version 20.0. (Armonk, NY: IBM Corp). Qualitative 

data were described using numbers and percentages.  Quantitative data were described using mean and standard deviation. 

 

3. RESULTS 

Socio-demographic data 

The sociodemographic data of all participants is illustrated in table 1. The age of participants was ranging from 18 to 56 years old, 

and most of them (53.5%) were aged between 20 and 30 years. Female’s participants were more than males (75.1% vs 24.9%, 

respectively). Most of the participants were non-smokers (90.8%), did not suffer from chronic diseases (84.3%), and did not perform 

previous surgery in the nose (92.3%). However, 85.8% have pets at home and 46.8% of participants could be considered negative 

smokers due to presence of smokers at home. 
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Table 1 Distribution of the studied cases according to general information (n = 325) 

Q I. General information No. (%) Q I. General information No. (%) 

1 Age (years)  5 Marital status  

 18-20 years 62 (19.1%)  Single 181 (55.7%) 

 20 – 30 years 174 (53.5%)  Married 144 (44.3%) 

 31 – 40 years 38 (11.7%) 6 Smoking   

 > 40 years 51 (15.7%)  Smoker 30 (9.2%) 

2 Gender   Nonsmoker 295 (90.8%) 

 Male 81 (24.9%) 7 Have smokers at home  

 Female 244 (75.1%)  Yes  152 (46.8%) 

3 Nationality   No  173 (53.2%) 

 Saudi 314 (96%) 8 Have pets at home  

 Non-Saudi 11 (4%)  Yes  46 (14.2%) 

4 Residency   No  279 (85.8%) 

 Sakaka 110 (33.8%) 9 Have chronic disease  

 Qurayyat 34 (10.5%)  Yes  51 (15.7%) 

 Dumat aljandal 115 (35.4%)  No  274 (84.3%) 

 Tabarjal 18 (5.5%) 10 Have surgery on nose  

 Sawyer 38 (11.7%)  Yes  25 (7.7%) 

 Qara 10 (3.1%)  No  300 (92.3%) 

 

Risk factors and clinical manifestations  

Risk factors and clinical manifestations of allergic rhinitis among participants are shown in Table 2, figures 1 and 2. It was apparent 

that the common risk factors in Aljouf region were dust (59.1%), weather changes (49.7%), smells & fumes (30.8%), cold air (26.9%), 

perfumes (24.8%), animal dander (20.7%), and pollens (19.6%), respectively (figure 1).  

 

Table 2 Risk factors and clinical manifestations of allergic rhinitis among participants 

Q II. questions about allergic rhinitis No. (%) 

1 Have you suffered from allergic rhinitis during the past 12 months  

 Yes  219 (67.4%) 

 No  106 (32.6% 

2 Risk factors    

 Dust 169 (59.1%) 

 Weather changes 142 (49.7%) 

 Smells & fumes 88 (30.8%) 

 Cold air  77 (26.9%) 

 Perfumes 71 (24.8%) 

 Animal dander 59 (20.7%) 

 Pollens  56 (19.6%) 

 Grass  41 (14.3%) 

 Humidity  17 (5.9%) 

 Exercises  11 (3.8%) 

 Nothing  66 (23.1%) 

3 Duration of clinical manifestations  

 Less than 4 weeks 186 (84.9%) 

 More than 4 weeks  33 (15.1%) 

4 How these manifestations affect your activity?   

 Sleep disturbances  111 (38.9%) 

 Affect all daily activity & buzzer me 102 (35%) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8590280/table/T2/
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 Restrict my daily activity 45 (15.8%) 

 Did not affect my activity or sleep 27 (9.5%) 

 

 

 
Figure 1 Risk factors for allergic rhinitis 

 

Regarding the clinical manifestations, 67.4% of participants have suffered from allergic rhinitis during the past 12 months with 

multiple manifestations; particularly frequent sneezing (62.2 %), runny nose (49.1 %), itchy nose (42.6 %), headache (36.4 %), nasal 

congestion (29.2 %), snoring (21.6%), and cough (21.6%) (Figure 2). Furthermore, almost all participants have reported that the 

manifestations were intermittent (less than 4 weeks, 84.9%), seasonal, and more common during Jumada Al-Thani, Jumada Al-

Awwal, Rabi Al-Thani, Rabi Al-Awwal, and Rajab, respectively. In addition, 38.9% of those suffering from AR had sleep 

disturbances, and 35% of them had their daily activities affected (figure 3).  

 

 
Figure 2 Clinical manifestations of allergic rhinitis 
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Figure 3 How these manifestations affect the daily activities of participants 

 

4. DISCUSSION 

Allergic rhinitis (AR) is a worldwide health problem that may seem of a little significance to non-sufferers, however, its clinical 

manifestations (sneezing, nasal congestion, rhinorrhea) have a negative impact on daily productivity, sleep quality,and can incur 

substantial economic costs (Seidman et al., 2015; Lin et al., 2018). It is estimated that AR affects 10- 40% of general population 

worldwide with a global increase in its annual morbidity and mortality rate (Brożek et al., 2017; Alqahtani, 2020). This common 

disorder is triggered by a variety of aeroallergens such as dust mites, pollen, molds, and insects (Badran et al., 2016). Exposure to 

these allergens results in inflammation of the upper respiratory passage with an IgE mediated type 1 hypersensitivity reaction in 

the nasal mucosa (Krouse et al., 2002; Salo et al., 2011; Stevens et al., 2016). Exposure to allergen (as dust mite and cockroach 

residues, animal dander, pollens, molds, etc) initiates infiltration of inflammatory cells (asmast cells, eosinophils), T-helper, B 

lymphocytes, and macrophagesinto the nasal lining (Small et al., 2018). Nasal congestion is caused by mucosal edema and it is 

associated with obstructive sleep apnea (Cao et al., 2018). 

In spite of its increasing incidence and its great impact on the family, the exact prevalence of AR in Al-jouf region is still 

unknown. Moreover, there remains a paucity of evidence about the impact of AR and its association with obstructive sleep apnea. 

Thus we aimed to investigate the risk factors of allergic rhinitis in al-jouf region and its impact on individuals' daily activities 

through the distribution of online questionnaire in all sectors of the community. Filling such a gap of knowledge and correlating it 

with socio-demographic factors will help to set baseline data for health education programs to reduce self-care related 

misconceptions. The current study included 325 participants (96% Saudi and 4% non-Saudi) live in Al-jouf region, Saudi Arabia 

involving 24.9% males and 75.1% females and their ages ranged between 18 and 56 years old, 44.3% were married and 55.7% were 

single.  

The prevalence of AR among participants was 67.4%. Regarding risk factors in Al-Jouf region, dust was the commonest risk 

factor as more than have of participants have reported that their allergic manifestations were precipitated by exposure to dust. 

Other risk factors were listed too as weather changes (49.7%), smells & fumes (30.8%), cold air (26.9%), perfumes (24.8%), animal 

dander (20.7%), pollens (19.6%), grass (14.3%), humidity (5.9%), and exercise (3.8%). Previous studies in Saudi Arabia have reported 

that the prevalence rate of allergic rhinitis among adults is variable among the different regions and may range from 5.3% to 25% 

(Alqahtani, 2016; Hasnain et al., 2016; Badran et al., 2016; Alqahtani, 2020). This may be attributed to the large territory with marked 

variations in topographical, geographic, meteorological, and climatic conditions. In addition, genetic and cultural factors may 

greatly affect these variations in disease prevalence (Alqahtani, 2020). Recent studies report a growing prevalence rate of allergic 

diseases (Alqahtani, 2016; Hasnain et al., 2016; Hussain, 2018).  

Jenerowicz et al., (2012) have reported that AR is the most common allergic disease, allergic rhinitis with a prevalence of about 

28.3% among adults of Tehran, and women suffer more from the allergic symptoms than males. In China, it was demonstrated that 

the overall prevalence of AR was 34.3%. However, the age- and gender-adjusted prevalence of AR was highly variable, ranging 
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from 8.7% in Beijing to 34.3% in Chengdu, and 37.9% in Urumqi (Zhang, 2014). Kim et al., (2016) have used the Korean Korean 

International Study of Asthma and Allergies in Childhood (ISAAC) questionnaires to determine the presence of symptoms of AR 

among 14,356 children and adolescents in Korea between 2010 and 2014. They found that the total prevalence of AR was 20.8% 

(16.9% girls and 24.8% boys), while the prevalence of AR-based exclusively on the questionnaire was 43.8%. Furthermore, almost all 

participants have reported that the manifestations were intermittent (less than 4 weeks, 84.9%), seasonal, and more common during 

Jumada Al-Thani, Jumada Al-Awwal, Rabi Al-Thani, Rabi Al-Awwal, and Rajab, respectively. In addition, 38.9% of those suffering 

from AR had sleep disturbances, and 35% of them had their daily activities affected.  

Sinha et al., (2015) have conducted a community-based cross-sectional study in Mehrauli, South Delhi involving 1200 adults, 

selected randomly to collect information regarding symptoms, risk factors, and treatment-seeking behavior for Allergic Rhinitis. 

They performed multivariate logistic regression analysis to correlate risk factors and AR. They noticed that the AR prevalence was 

about 11% and the risk factors associated with rhinitis were mainly overcrowding, absence of cross-ventilation, occupational 

exposure to dust/ smoke, tobacco smoking, and family history of allergic diseases. This indicates the role of environmental factors 

on triggering AR. In agreement with our results, Small et al., (2018) have stated that allergic rhinitis can affect patient quality of life. 

They recommended the use of skin-prick tests or allergen-specific IgE tests to confirm the underlying cause of AR.  

Furthermore, it was reported that untreated AR can progress to asthma (Khayat et al., 2021). Douglass et al., (2022) have 

performed a multicenter study to recognize risk factors for Thunderstorm (TS) asthma among adults with seasonal allergic rhinitis 

(SAR) in Melbourne, Australia. They noticed increased incidence of TA among AR patients and recommend patient-specific 

treatment for cases of AR. 

Finally, by knowing the prevalence of AR, common allergens, main manifestations and their effects on the daily activities in Al-

Jouf region local community can be easily reflected in the preparation of public health initiatives and strategies to help residents to 

avoid or overcome these risk factors. Higher level of awareness is needed because of its indirect impact on early seeking medical 

attention in time-critical illness. 

 

5. CONCLUSION 

Allergic rhinitis is a common illness in Al-jouf region, Saudi Arabia. It has a great impact on the patient quality of life. Health 

education programs are required to raise community awareness about AR risk factors and how to avoid them. 
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