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ABSTRACT 

Profile of Patients with Allergic Rhinitis: A Total Nasal Symptom Score and Epworth Sleepiness Scale Based Study at RSUD 

Dr. Soetomo Hospital, Surabaya, Indonesia 

Allergic rhinitis (AR) is a chronic inflammatory disease mediated by immunoglobulin (Ig) E in the nasal mucosa and 

stimulated by allergen exposure. This retrospective study evaluated the demographic and clinical profiles of allergic rhinitis 

(AR) patients in an adult outpatient clinic utilizing the Total Nasal Symptom Score (TNSS) and Epworth Sleepiness Scale 

(ESS), which assess nasal symptoms and sleep quality, respectively. Data were collected from the Allergy-Immunology 

Division of the Otolaryngology outpatient clinic at RSUD Dr. Soetomo Hospital in Surabaya, from January 2019 to 

December 2021, including TNSS scores, ESS scores, age, gender, occupation, and education level. Among 188 patients, 116 

(61.7%) met the inclusion and exclusion criteria. Of these, 71 (61.21%) were female and 45 (38.79%) males. Ages ranged 

from 18 to 64 years with a mean of 32.44 years. The 20-29 age group was most affected by AR (50%). The majority of 

subjects had a normal BMI (40.52%), were self-employed (31.03%), and had university-level education (48.28%). Combined 

symptoms were present in 99.14% of subjects, significantly more than those with a single symptom. Mild nasal symptoms 

were prevalent (44.83%), with sneezing being the most frequent. A normal ESS was observed in 63.79%, with "sitting quietly 

after lunch without alcohol" being the primary cause of daytime somnolence in 109 (93.97%) subjects. Sleepiness was least 

reported when "riding in a car as a passenger for 1 hour without rest" (53.45%). This study demonstrated that, although the 

largest ESS group was within the normal range, the majority of patients exhibited symptoms of excessive daytime 

somnolence, while the TNSS was predominantly mild. These findings suggest potential avenues for further research to 

analyze the effects of AR on sleep quality. 

 

Keywords: Allergic rhinitis, Total Nasal Symptom Score, Epworth Sleepiness Scale, nasal symptom, Quality adjusted life 

year, Chronic respiratory disease 

1. INTRODUCTION 

Allergic rhinitis (AR) is a chronic inflammatory condition of the nasal mucosa precipitated by immunoglobulin E (IgE)-

mediated reactions to allergens. This disorder manifests with symptoms such as sneezing, rhinorrhea, nasal congestion, and 

pruritus, which adversely affect the quality of life of the affected individuals. AR is also associated with diminished 

productivity in both pediatric and adult populations, with numerous reports of decreased work performance, reduced 

academic achievement, and increased absenteeism. Furthermore, severe AR symptoms may induce sleep disturbances, 

further compromising the patient's quality of life. 

Previous studies have demonstrated that AR significantly affects health-related quality of life (HRQoL), including excessive 

fatigue, reduced energy expenditure, and social and sleep disturbances. One of the instruments frequently utilized to assess 

AR symptoms is the Total Nasal Symptom Score (TNSS), which measures the severity of nasal symptoms. TNSS is a concise 

and reliable questionnaire that evaluates the severity of AR symptoms based on nasal congestion, sneezing/itchy nose, and 

rhinorrhea. Additionally, the Epworth Sleepiness Scale (ESS) was employed to evaluate excessive daytime sleepiness, a 

common symptom in patients with AR experiencing sleep disorders. ESS is a straightforward yet subjective questionnaire 

that requires patients to rate their likelihood of "dozing" in eight different scenarios, with a minimum score of 0 indicating 

"would never doze" to a maximum score of 3 indicating a "high probability of dozing." 
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This study aims to assess the profile of AR patients at the Otolaryngology outpatient clinic at RSUD Dr. Soetomo Hospital, 

based on TNSS and ESS, to better understand the severity of AR symptoms and their impact on patients' sleep quality. 

2. MATERIALS & METHODS 

A retrospective observational analysis was conducted to evaluate the intensity of symptoms and sleep disruption in allergic 

rhinitis (AR) patients. The study examined medical records of individuals referred to the Allergy-Immunology section of the 

Otolaryngology outpatient department at RSUD Dr. Soetomo Hospital in Surabaya. The data collection period spanned from 

January 2019 through December 2021. The study population consisted of AR patients treated at Dr. Soetomo Hospital from 

January 2019 to December 2021. The study sample was drawn from this population, selecting individuals who met the 

inclusion and exclusion criteria. The inclusion criteria were diagnosed with AR, between 18 and 65 years old, and had 

complete records of weight, height, occupation, as well as filled-out TNSS and ESS questionnaires. The exclusion criteria 

were patients whose jobs required them to stay awake at night, those with a prior history of sleep disorders due to other 

factors such as depression and chronic pain, or those living in areas with extreme noise levels. The researchers collected and 

analyzed data using SPSS, including TNSS scores, ESS scores, age, gender, nutritional status, occupation, and educational 

level. 

3. RESULTS 

The medical records of 188 individuals who visited the Allergy-Immunology section of the Otolaryngology outpatient 

department at RSUD Dr. Soetomo Hospital in Surabaya between January 2019 and December 2021 were examined. Of these, 

116 cases (61.7%) met the established inclusion and exclusion criteria for the study. 

In the study population, females constituted 71 (61.21%) participants, while males accounted for 45 (38.79%). The age range 

spanned from 18 to 64 years, with a mean age of 32.44 years. The 20-29 age bracket represented the largest group (50%) 

among those with AR. A majority of participants had a normal BMI (40.52%), were entrepreneurs (31.03%), and possessed 

a university or equivalent education (48.28%). Individuals experiencing multiple symptoms (99.14%) far outnumbered those 

with a single symptom. Mild nasal symptoms were prevalent (44.83%), with sneezing being the most frequent. The majority 

exhibited normal ESS scores (63.79%), with "sitting quietly after lunch without alcohol consumption" being the primary 

manifestation of excessive daytime somnolence in 109 (93.97%) subjects. Conversely, only a small proportion reported 

sleepiness when "riding in a car as a passenger for 1 hour without rest" (53.45%). 

Table 1 

AR patients’ characteristics n (%) 

Gender   

Male 45(38,79) 

Female 71(61,21) 

Age   

< 20 6(5,17) 

20-29 58(50) 

30-39 18(15,52) 

40-49 24(20,69) 

50-59 7(6,03) 

≥ 60 3(2,59) 

Nutritional status   

Underweight 2(1,72) 

Normal 47(40,52) 

Overweight 44(37,93) 

Obesity 23(19,83) 

Education    
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Elementary school 6(5,17) 

Junior high school 4(3,45) 

Senior High school 50(43,1) 

College 56(48,28) 

Occupation   

Entrepreneur 36(31,03) 

College student 27(23,28) 

Student 18(15,52) 

Housewife 12(10,34) 

Private employee 9(7,76) 

Teacher 7(6,03) 

Employee 4(3,46) 

Retiree 1(0,86) 

Government worker 1(0,86) 

Hospital employee 1(0,86 

Nasal symptom   

Sneezing 115(99,14) 

Rhinorrhea 110(94,83) 

Nasal congestion 108(93,1) 

Nasal itching 111(95,69) 

TNSS   

Normal 2(1,72) 

Mild 52(44,83) 

Moderate 42(36,21) 

Severe 20(17,24) 

AR patients’ characteristics n (%) 

Excessive daytime somnolence   

Sitting and reading 82(70,69) 

Watching TV 82(70,69) 

Sitting, inactive in a public place 74(63,79) 

As a passenger in a car for an hour without a break  62(53,45) 

Lying down to rest in the afternoon when circumstances permit 106(91,38) 

Sitting and talking to someone 38(32,76) 

Sitting quietly after lunch without alcohol consumption 109(93,97) 

In a car, while stopped for a few minutes in traffic 72(62,07) 

ESS   
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Normal 74(63,79) 

Mild 13(11,21) 

Moderate 17(14,66) 

Severe 12(10,34) 

 

4. DISCUSSION 

This study provided insights into the demographic and clinical characteristics of allergic rhinitis (AR) patients treated at the 

outpatient clinic of the ENT Department, RSUD Dr. Soetomo, Surabaya, between January 2019 and December 2021. A total 

of 116 patients met the inclusion and exclusion criteria, offering a valuable sample for understanding the profile of AR in 

this population. 

This study revealed that AR is more prevalent in females, with 71 female patients (61.2%) compared to 45 male patients 

(28,8%), resulting in a female-to-male ratio of approximately 1.5:1. This finding aligns with previous research by Tanaka & 

Amaliah (2020), who reported similar gender differences, with females making up 57.3% of AR patients. The predominance 

of females in adult AR cases could be attributed to hormonal differences that may influence immune responses, as supported 

by Frohlich et al. (Fröhlich et al., 2017; Tanaka and Amaliah, 2020) 

The highest prevalence of AR was observed in patients aged 20-29 years (50%), with a mean age of 32.4 years. This 

distribution is consistent with studies by Muhamad et al. (2022) and Wong et al. (2022), which found that AR symptoms 

peak1 between the ages of 20 and 40 and decline thereafter. The younger age group is often more exposed to urban 

environmental allergens, which may explain the higher prevalence in this age range. Furthermore, this age group is typically 

more likely to seek medical treatment, which might have contributed to their representation in the study(Muhamad et al., 

2022; Wong et al., 2022). 

The majority of AR patients01201 exhibited a normal BMI (40.5%), followed closely by those categorized as overweight 

(37.9%). In contrast to certain reports that associate obesity with increased AR risk due to elevated IgE levels and pro-

inflammatory cytokines, this study observed that only 19.8% of patients were obese. These findings suggest that while 

obesity may contribute to AR, the relationship between BMI and AR severity remains inconclusive, as noted in previous 

research such as that conducted by Zheng et al. (Drazdauskait et al., 2021; Zheng et al., 2018) 

In comparing the educational levels of allergic rhinitis (AR) patients from this study with those from the research by Zhang 

et al. (2023), we observe some noteworthy similarities and differences. In this study, the highest proportion of patients had 

completed undergraduate studies (48.28%), followed by those with a high school education (43.10%). Both studies suggest 

that education is a significant factor in AR prevalence, with the potential connection being higher exposure to allergens in 

urban environments, lifestyle changes such as smoking and stress, and better access to healthcare, which may increase 

awareness and diagnosis rates. The relationship between education and AR prevalence might also be linked to the 

socioeconomic and occupational factors that higher education brings, leading to increased stress and reduced sleep, both of 

which can exacerbate allergic responses. Further research could explore the exact mechanisms behind the correlation between 

education level and AR, considering other contributing factors such as environmental exposures and lifestyle. (Zhang et al., 

2023) 

In comparing the occupations of allergic rhinitis (AR) patients in this study with those in the references by Sandbhor et al. 

and the ARIA guidelines, several patterns emerge. In the current study, the largest occupational group was office workers, 

making up 33.6% of the sample. This finding highlights the potential role of indoor environments, particularly exposure to 

dust, air conditioning, and indoor allergens such as mites, which are commonly found in office settings.(Bousquet et al., 

2008; Sandbhor et al., 2023; Yuwono et al., 2022) 

Similarly, the study by Sandbhor et al. found that certain occupations, such as farmers and medical students, were associated 

with moderate to severe allergic rhinitis. Farmers, in particular, showed a higher prevalence of persistent AR (70%) and were 

more likely to be sensitive to outdoor allergens like pollen. Medical professionals, on the other hand, were predominantly 

exposed to indoor allergens, with 52% reporting moderate to severe AR due to mite exposure. These findings are consistent 

with the indoor allergen profile observed in office workers from this study. The ARIA guidelines further support this 

association between occupation and AR severity, noting that work environments significantly impact AR symptom control 

and severity. Patients in indoor occupational settings often face continuous exposure to allergens such as dust mites, while 

outdoor workers like farmers may experience seasonal fluctuations in symptoms due to pollen exposure. Thus, both this 

study and the referenced literature emphasize the critical role of occupation in influencing AR patterns and severity. Indoor 

workers, such as those in offices or medical settings, are more likely to encounter persistent indoor allergen exposure, 
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whereas outdoor occupations like farming present a higher risk of seasonal AR. These occupational factors should be 

considered when devising personalized treatment plans for AR patients.(Moelamsyah et al., 2024; Sandbhor et al., 2023; 

Soegiarto et al., 2017) 

The majority of patients exhibited mild AR symptoms, as reflected by their TNSS scores (44.8% with TNSS scores between 

3-6). This differs from some studies that reported a higher proportion of patients with moderate to severe AR symptoms, 

such as Gera et al. (2021), who found that 46% of AR patients had moderate TNSS scores.(Gera et al., 2021; Tamasauskiene 

et al., 2021; Irawati et al., 2023) 

Daytime sleepiness, assessed via the Epworth Sleepiness Scale (ESS), was normal for most patients (63.8%), indicating that 

excessive daytime sleepiness (EDS) is not a significant issue in this population. However, some patients (14.7%) reported 

moderate EDS, which could be linked to AR-related sleep disturbances, such as nasal obstruction and breathing difficulties 

during sleep. 

5. CONCLUSION 

This study showed that although the biggest ESS group is normal, most patients have symptoms of excessive daytime 

somnolence, while the TNSS is mostly mild. Hence, it opens up possibilities for further studies in analyzing the effects of 

AR on sleep quality. 
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