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Abstract

Background: Allergic Rhinitis (AR) has a negative impact on both patients and society. Our study aims to
assess the impact of allergic rhinitis on the academic performance and quality of life of medical students in
Saudi Arabia.

Methodology: A cross-sectional survey targeted medical students in Saudi Arabia; a total of 851 students
were included. The survey included questions on sociodemographic characteristics, academic year and GPA,
Score for Allergic Rhinitis (SFAR), and Rhino-sinusitis Disability Index (RSDI).

Results: We found that about 340 students (39.9%) had AR. The RSDI for students with AR was 34.9 } 28.8,
significantly higher than those with no AR (17.0 + 23.6),p<0.001. The relationship between AR and students*
GPAs showed that those who had not experienced AR significantly had comparatively good PAs and above.
In contrast, those who had experienced AR had poor GPAs (p<0.001). Similarly, students with AR had
significantly missed classes more than those who had not experienced AR (p<0.001).

Conclusion: The study showed that Allergic rhinitis negatively impacted Medical Students' academic
performance and quality of life. It impacts wakefulness, and sleeping patterns can have a negative impact on
academic performance.

Categories: Medical Education, Otolaryngology, Allergy/Immunology
Keywords: education., academic performance, students, rhinitis, allergic

Introduction

Allergic rhinitis (AR) is an inflammatory disorder induced by an immunoglobulin E-mediated reaction
following allergen exposure. Studies indicate that the prevalence of AR is rising in developing countries. It is
estimated that 600 million people globally have AR. Moreover, 200 million of them have bronchial asthma
[1]. AR has a significant negative impact on both patients and society [1]. It may interfere with nighttime
sleep and cause daytime sleepiness, university absenteeism, mood swings, and other psychosocial issues [2].
All of this impacts academic performance. According to (ISAAC) studies, the frequency of allergic rhinitis in
adolescents and children varies significantly worldwide. It may affect 15% of all children between the ages of
6-7 and up to one-third of the population between the ages of 13 and 14 [2]. The typical symptoms of the
disorder are rhinorrhea, nasal obstruction, sneezing, and nasal itchiness. A thorough history, physical
examination, and allergen skin testing are all necessary to diagnose allergic rhinitis [3]. The AR Impact on
Asthma (ARIA) guidelines categorize AR based on the severity and duration of the condition. Depending on
the symptoms ' seriousness, they can be categorized as mild, moderate, or severe. According to the duration
of the symptoms, it is divided into intermittent or persistent groups [1]. The mainstay of treatment is
second-generation oral antihistamines and intranasal corticosteroids [3].

In 2022 a cross-sectional study was conducted to estimate the prevalence of allergic rhinitis and its effects
on the QoL among students at a Syrian Private University. It established that 115 (31.1%) students had been
diagnosed with AR. Total absences from school were 12.1%, while reduced academic output was 21.8% [4].

Another cross-sectional study has been performed among Free State University (UFS) medical students to
determine the prevalence of allergic rhinitis using a self-administered anonymous questionnaire. Data was
gathered on the effects of the condition on participants in terms of symptoms, quality of life, disease
management, and treatment. A prevalence of 39.1% was found, and sneezing, rhinorrhoea, and nasal
obstruction were the most common and bothersome symptoms in those students [5].

Furthermore, a study has been conducted among medical students of Thammasat University to estimate the
prevalence and how it affects the QoL using the rhinoconjunctivitis QoL questionnaire (Rcq-36). They found
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that students who self-reported having rhinitis symptoms within the past year experienced a significant
worsening in their quality of life, as measured by the Rcq-36. Eye problems were noticeably more prevalent
in those with AR compared to the non-AR group [6].

To our knowledge, no study has been done in Saudi Arabia to assess the impact of allergic rhinitis on the
academic performance and quality of life of medical students in Saudi Arabia by using a validated score for
allergic rhinitis questionnaire (sfar) and rhinosinusitis disability index (RSDI).

Materials And Methods
Study design

A descriptive, cross-sectional survey was conducted from December to March 2022 to assess the impact of
allergic rhinitis on academic performance among medical students in Saudi Arabia. Participation was
voluntary and informed consent was obtained from all participants. The institutional research ethics board
approval was obtained from the research ethics committee at Taif University (application number: 44-116)
before performing any study procedure. Participants’ identities were kept confidential.

Study participants

The study's population involved all male and female medical students in Saudi Arabia who agreed to
participate. At the same time, subjects who study outside of Saudi Arabia, Non-medical students, and who
disagree with participation were excluded.

Sample size

The ideal sample size was estimated based on the population size (20,840) [7]. We used a Qualtrics calculator
with a confidence level of 99% and a margin error of 5%, the sample size was calculated to be 646
participants, and we added 15% to account for incomplete responses. Therefore, the total sample was

around 745. The questionnaire was sent to 1000 randomly chosen people and received 851 responses.

Data collection and instruments

A predesigned online self-administered electronic questionnaire in English was used to collect the data. The
questionnaire contained three main parts: sociodemographic data (age - gender - nationality - area of
residence), academic year, and grade point average(GPA). In the second part, we used Score for Allergic
Rhinitis (SFAR) questionnaire to diagnose and assess the severity of symptoms [8]. In the last part, we used
GPA and Rhino-sinusitis Disability Index (RSDI) to assess the student's academic performance and quality of
life; the higher RSDI score indicates poor academic performance and quality of life [9]. The questionnaire
was sent to the target sample by 13 data collectors through social media apps (WhatsApp and Twitter).

Statistical analysis

After data were extracted, they were revised, coded, entered into statistical software, and analyzed using
SPSS Version 23 (SPSS Inc., Chicago, IL, USA); continuous variables were expressed as mean and standard
deviation and analyzed using T-test and one-way analysis of variance. Categorical variables were expressed
as percentages and analyzed by Pearson's Chi-square test. Statistical significance is considered if the p-value
<0.05.

Results

Our analysis included responses from 851 medical students from different provinces of Saudi Arabia, where
479 (56.3%) students were of the age group of 21-23 years, 613 (72%) were females, 831 (97.6%) were Saudi
citizens, 241 (28.3%) were from the fifth year of study, 247 (40.1%) had GPA of 3.75-4.49 out of 5, and 100
(31.9%) had GPA of 3.00 -3.49 out 4 (Table I).

N %
Age (years) 18-20 159 18.7
21-23 479 56.3
24-26 185 21.7
27-29 19 2.2
>=30 9 1.1
Gender Female 613 72.0
Male 238 28.0
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Nationality Saudi 831 97.6
Non-Saudi 20 24
Region Al-Bahah 64 7.5
Al-Jawf 67 7.9
Al-Qassim 68 8.0
Asir 46 5.4
Eastern 27 3.2
Hail 57 6.7
Jazan 57 6.7
Madinah 57 6.7
Makkah 100 11.8
Najran 67 7.9
Northern Borders 88 10.3
Riyadh 110 12.9
Tabuk 43 5.1
Academic year First 47 55
Second 100 11.8
Third 96 11.3
Four 147 17.3
Fifth 241 28.3
Sixth 165 19.4
Internship 55 6.5
GPA out of 5 (n=616) <275 67 10.9
2.75-3.74 101 16.4
3.75-4.49 247 40.1
4.50-4.74 80 13.0
2475 121 19.6
GPA out of 4 (n=313) 1.75-2.74 16 5.1
2.75-2.99 41 131
3.00 - 3.49 100 31.9
3.50-3.74 77 246
23.75 79 25.2

TABLE 1: Sociodemographic characteristics

GPA = Grade Point Average

When we assessed the SFAR characteristics of participants, it was found that 642 (75.4%) had nose problems,
and among them, 336 (47.7%) had accompanied itchy-watery eyes. About 70 (10.9%) had nose symptoms in
pollen season, and 112(17.4%) had it perennially. The triggers of the nasal symptoms showed that house
dust mites were the most common triggers (63.6%), followed by pollens (29.9%) and Epithelia (25.2%).
Among those who had nasal symptoms, about 316 (49.2%) reported a history of allergic status, and 56 (8.7%)
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tested positive for allergy. About 209 (32.6%) had a previous medical diagnosis of allergy, and 382 (59.5%)

had a familial history of allergy (Table 2). For each student, the SFAR based on the number of points for

eight items was calculated, and those who had a score of >=7 were considered to have Allergic Rhinitis (AR).

It was found that about 340 (39.9%) had AR.

Nose problems experienced

The nose problem has been accompanied by itchy-watery eyes (n=642)

Months of the year when nose problem was experienced

Triggers of nasal symptoms

Perceived allergic status

Previous positive tests of allergy;

2023 Almalki et al. Cureus 15(7): e42342. DOI 10.7759/cureus.42342

Sneezing
Runny nose
Blocked nose
None

No

Yes
January
February
March

April

May

June

July

August (pollen
season)

September (pollen
season)

October
November
December

Most of the year
(perennial)

| don't remember
Epithelia (cat, dog)
Pollens

Cold weather
House dust mites
Weather change
Other

No

Yes

| don't know

No

Yes and it was
negative

Yes and it was
Positive

452

523

392

209

306

336

59

32

20

30

23

36

29

37

33

41

69

98

112

23

162

192

33

406

58

292

316

34

543

43

56

%

53.1

61.5

46.1

246

47.7

52.3

9.2

5.0

3.1

47

3.6

5.6

45

5.8

5.1

6.4

10.7

15.3

17.4

3.6

25.2

29.9

5.1

63.6

0.8

9.0

45.5

49.2

5.3

84.6

6.7

8.7
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A previous medical diagnosis of allergy

Familial history of allergy.

History of allergy in father (n=382)

History of allergy in mother (n=382)

History of allergy in siblings(n=382)

Nasal symptoms in the past year, including sneezing, runny nose, and blocked nose when the subject
did not have a cold or ‘flu’, in the past year

Classes missed due to nasal symptoms (n=363)

TABLE 2: SFAR characteristics of participants.

SFAR: Score for Allergic Rhinitis

No

Yes

No

Yes

Allergic Rhinitis
Asthma
Eczema

None

Allergic Rhinitis
Asthma
Eczema

None

Allergic Rhinitis
Asthma
Eczema

None

No | haven'’t
Yes | have

0 days

1-4 days

5-8 days

9-14 days

>15 days

433

209

260

382

57

72

49

210

79

72

65

229

98

101

91

210

488

363

208

104

37

67.4

32.6

40.5

59.5

14.9

18.8

12.8

55.0

20.7

18.8

17.0

59.9

25.7

26.4

23.8

55.0

57.3

42.7

57.3

28.7

10.2

3.0

The RSDI was calculated for each student, and the mean total score for students with AR was 34.9 + 28.8,
significantly higher than those with no AR (17.0 # 23.6),p<0.001. It was also found that all three RSDI

subdomain scores were significantly higher among students who had AR compared to those non-AR

students (p<0.001). When we compared the RSDI scores in AR students between different age groups, no

statistically significant differences were observed for total RSDI and subdomains (p>0.05). The RSDI scores
were significantly higher among males for three subdomains and total RSDI scores than females (p<0.05). No
statistically significant differences were observed for total RSDI and subdomain scores between Saudi and

non-Saudi citizens and between different academic years (p>0.05). The RSDI and subdomain scores were

significantly lower among students who had a GPA of good and above compared to others (p<0.05) (Table 3).
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Allergic rhinitis (n=851)

Age (n=340)

Gender (n=340)

Nationality (n=340)

Academic year (n=340)

GPA

TABLE 3: Comparison of RSDI scores between various sociodemographic characteristics.

GPA: Grade Point Average

No

Yes

P value
18-20
21-23
24-26
27-29
>=30

P value
Female
Male

P value
Saudi
Non-saudi
P value
First
Second
Third
Fourth
Fifth

Sixth
Internship
P value
Poor
Below average
Average
Good and above

P value

Subdomains of RSDI

Physical
Mean

7.3

21.7
23.2
0.092
14.3
18.4

0.003

14.9
0.908
14.7

14.3

14.7
0.986
17.5
13.8
15.3
12.3

0.034

SD

8.9

10.5

10.1

10.6

10.7

9.4

9.3

13.1

10.5

7.9

10.8

9.2

9.1

9.4

9.5

8.5

Functional

Mean

5.0

9.8

<0.001

10.0

9.9

8.6

16.2

16.8

0.132

9.1

121

0.013

9.9

7.3

0.383

9.1

9.9

9.9

10.7

9.9

8.9

10.0

0.975

121

8.6

9.0

7.2

0.034

SD

7.6

9.3

9.3

9.3

8.6

14.4

9.1

8.2

9.3

6.2

8.7

7.5

8.0

9.5

9.6

9.0

8.3

8.3

7.6

Emotional

Mean

4.9

9.8

<0.001

0.011

9.9

5.7

0.222

9.5

8.3

6.5

0.010

SD

8.1

10.7

10.6

10.5

10.4

16.0

121

9.3

14.0

10.7

7.2

9.7

8.5

9.1

12.8

9.4

9.0

7.0

RSDI

Mean

17.0

34.9

<0.001

36.3

34.9

56.5

57.6

0.092

323

43.2

0.004

35.2

27.9

0.435

33.3

342

35.2

36.9

345

33.9

35.6

0.998

423

32.7

26.1

0.009

SD

23.6

28.8

29.8

28.4

27.7

40.0

29.3

24.9

37.9

29.1

17.5

27.7

23.9

247

327

29.5

30.6

26.7

34.4

253

24.9

The relationship between AR and students' GPAs showed that those who had not experienced AR
significantly had comparatively good GPAs and above. In contrast, those who had experienced AR had poor
GPAs (p<0.001) (Figure I). Similarly, students who had AR had significantly missed classes more classes than
those who had not experienced AR (p<0.001) (Figure 2). A Factorial ANOVA was performed in students with
AR by keeping the RSDI score as the dependent variable and other students’ characteristics as covariates
(Table 4). It was found that the male gender had a significant influence on the RSDI score with a small effect
size (F(1,321) =7.48, np2 =2.3%, p = 0.007). Also, students’ GPA significantly influenced the RSDI with a
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small effect size (F(1,321) =6.58, np2 =2.0%, p =0.011).

80.00%

y

70.00% -|

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

Poor

64.30%

70.30%

p<0.001

5.70%
& Non-Allergic rhinitis

W Allergic rhinitis

below average

GPA

Average

Good and above

FIGURE 1: [IRelationship between Allergic rhinitis and GPA (p<0.001)

GPA = Grade Point Average

& Non-Allergic
rhinitis

& Allergic rhinitis

80.00% -
70.00% - 66.80%
64.70%
. 1 57.10% 57.10%
80.00%¢ 55.00%
20.00% 1 45.00
42,90 42,90
40.00% | 35,34
3.20%
30.00% -
20.00% -|
10.00% -|
0.00% -
No missed days | 1-4 days 5-8 days l 9-14 days X
Missed classes

>15 days

FIGURE 2: Relationship between Allergic rhinitis and missed academic

days (p<0.001)
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Source Type Il Sum of Squares df Mean Square F P value Partial Eta Squared (npz)
Corrected Model 13097.4642 5 2619.493 3.261  0.007 0.049
Intercept 5415.217 1 5415.217 6.741  0.010 0.021
Age 82.929 1 82.929 103 0.748 0.000
Gender 6008.358 1 6008.358 7.479  0.007 0.023
Nationality 84.224 1 84.224 105 0.746 0.000
Current year 692.697 1 692.697 .862 0.354 0.003
GPA 5285.959 1 5285.959 6.580  0.011 0.020
Error 253866.747 316  803.376

Total 659736.000 322

Corrected Total 266964.211 321

TABLE 4: Factorial ANOVA model for RSDI.

GPA: Grade Point Average; RSDI: Rhino-sinusitis Disability Index

a. R Squared = 0.049 (Adjusted R Squared = 0.034)

Discussion

Understanding the impact of AR on medical students' quality of life is crucial because of their distinct
developmental profile compared to that of younger children and adults and because of the potential impact
this has on their academic performance. The findings of this current study showed that the prevalence of AR
was 39.9% among the sample of 851 medical students from different regions of Saudi Arabia. Surprisingly,
studies from other nations also reported very similar findings [5,8-10]. However, there needs to be more
studies in Saudi Arabia, where only one regional study was conducted in Jeddah and reported a prevalence of
16.7% among medical students [11]. The prevalence of AR among the general population in Saudi Arabia
ranged from 23 to 48% [1,12-14]. This disparity in AR prevalence could be attributable to variations between
regions, groups, or study periods. Indoor and external pollution and diminishing ecosystems might be
responsible for the current high prevalence of allergic reactions [15].

Most students believed that their rhinitis was of an allergic origin, but only a tiny percentage had their
beliefs confirmed by allergy tests. Dust mites and pollen were the main self-reported causes of most allergic
reactions. While many people experienced some degree of symptomatology throughout the year, a
considerable proportion of students reported that their symptoms peaked between November and January.
This is consistent with previous research showing that winter and spring are when patients complain of AR
symptoms [16,17]. About 42.7% of them had reported missing classes, whereas 3.8% had missed classes >=9
days during the academic year, which was statistically significant. Poor academic achievement is more
strongly associated with nasal symptoms than eye or asthma symptoms. The current study findings showed
that medical students with AR had significantly poor GPAs. Academic challenges were reported by students
who suffered from AR and other allergy complaints by Vieira et al. [18]. The authors observed that AR
severely hindered the academic performance of 13% of the day's students who experienced the symptoms-
up to one-third of reported weeks had recorded time lost from schooling due to allergens. The findings
indicate that the primary group of symptoms associated with poor academic performance is nasal symptoms
of AR. Finally, immunotherapy has been associated with minimizing the effect of AR on academic
performance. These authors' findings emphasize the importance of clinicians paying close attention to the
possibility that their younger patients may have AR, which can have a negative effect on a child's
performance in school. Moreover, the significance of effectively managing allergy rhinitis in the academic
population is also emphasized. Inadequate management of AR and sinusitis have been reported to cause
compromised attention and sleep, significantly adversely impacting academic and professional achievement
[19,20].

Evidence shows that the majority of students with attention-deficit/hyperactivity disorder (ADHD) are also
atopic and experience rhinitis symptoms, such as sleep disturbances, which occasionally might explain the
cognitive behaviors seen in ADHD, such as fatigue during the day, apathy, frustration, and impulsivity [20].
This has led to efforts to correlate youngsters' AR with ADHD. Like in any age group, AR can have a
significant effect on medical students' or adolescents' quality of life outside of the classroom as well, as it is
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reported that students with AR and its consequences are at greater risk for developing psychological
disorders such as guilt and low self-esteem, as well as family issues such as parental worry, overprotection,
and resentment. This might make the student more likely to struggle academically [21,22]. There has been
tremendous progress in both the understanding of and remedies for the issue of allergies. It is especially
imperative to build trust and good rapport with patients, follow closely and monitor their symptoms during
peak pollen season and other times throughout the academic year when symptoms could flare up. The
degree to which symptoms can be managed depends on quick symptom identification and treatment plan
adaptation. It is essential to plan when treating seasonal symptoms, as many treatments take time to achieve
maximum effectiveness after being started. To guarantee that inhalers and nasal sprays are being used
correctly, it is essential to conduct regular treatment adherence checks. It has been estimated that after
further assessment by an allergist, symptoms and drug use can be reduced by between 50 and 100% [253].
This is due to the allergist's ability to find triggers producing symptoms and provide availability of other
avenues for treatment, such as allergen immunotherapy (subcutaneous, sublingual) [24].

Limitations

The current findings emphasize the need for successful treatment of rhinitis among students and the
significance of maintaining excellent rhinitis control. Since only a subset of the students had their allergy
verified with allergy tests and we did not conduct clinical assessments or allergy tests on the students, we
can only presume that they suffered from allergic rhinitis. Although allergic rhinitis is the most prevalent
cause of chronic rhinitis, it is conceivable that individuals have another reason. More study is needed to
learn how the quality of life is affected by allergic rhinitis and how to manage it in the general population.

Conclusions

The study showed that Allergic rhinitis significantly negatively impacted medical students’ academic
performance and quality of life. Male students were found to be more affected due to Allergic rhinitis
compared to female students. Currently, allergic rhinitis is one of the most prevalent chronic allergic
conditions in young adults, and based on our findings, it could be speculated that wakefulness and disturbed
sleeping patterns due to this condition may negatively impact academic performance. Implementing
comprehensive management strategies to control and minimize the impact of Allergic Rhinitis can
significantly enhance academic performance in affected students by reducing the burden of symptoms and
improving overall well-being.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Research ethics
committee of Taif University, Taif City, Saudi Arabia issued approval 44-116. The study proposal was
approved by the research ethics committee of Taif University, Taif City, Saudi Arabia (application number:
44-116). . Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Albaloushi NN, Alyahya K: The prevalence of allergic rhinitis and its complications: a survey from Al-Ahssa,
Saudi Arabia. ] Nat Sci Med. 2019, 2:57.

2. Jauregui I, Mullol J, Davila I, et al.: Allergic rhinitis and school performance. | Investig Allergol Clin
Immunol. 2009, 19:32-9.

3. Small P, Kim H: Allergic rhinitis. Allergy Asthma Clin Immunol. 2011, 7:S3. 10.1186/1710-1492-7-S1-53
Kadri SA, Albakri E, Bakkar B, Mohsen F, Nahas LD: The Prevalence of Allergic Rhinitis and its Impact on
Quality of Life Among Students of the Syrian Private University [PREPRINT]. 2022, 10.21203/rs.3.1s-
1420022/v1

5. Seedat R, Sujee M, Ismail W, et al.: Allergic rhinitis in medical students at the University of the Free State . S
Afr Fam Pract. 2018, 60:121-5. 10.4102/safp.v60i4.4907

6. Sapsaprang S, Setabutr D, Kulalert P, Temboonnark P, Poachanukoon O: Evaluating the impact of allergic
rhinitis on quality of life among Thai students. Int Forum Allergy Rhinol. 2015, 5:801-7. 10.1002/alr.21540

7. Number of students in Saudi Arabian in leading medical schools in 2018/2019 . (2018). Accessed: December
10, 2022: https://www.statista.com/statistics/608615/saudi-arabian-medical-schools-by-student-number,.

8. Steinegger L, Regenass S, Bachmann LM, Probst E, Steiner UC: Atopy and related clinical symptoms among
Swiss medical students from 2007 to 2015. Allergy Asthma Clin Immunol. 2018, 14:4. 10.1186/513223-018-
0230-4

9.  Zar HJ, Ehrlich RI, Workman L, Weinberg EG: The changing prevalence of asthma, allergic rhinitis and
atopic eczema in African adolescents from 1995 to 2002. Pediatr Allergy Immunol. 2007, 18:560-5.
10.1111/5.1399-3038.2007.00554.x

10.  Sultész M, Horvéath A, Molnér D, Katona G, Mezei G, Hirschberg A, Gélffy G: Prevalence of allergic rhinitis,

2023 Almalki et al. Cureus 15(7): e42342. DOI 10.7759/cureus.42342 9 0of 10


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://journals.lww.com/jnsm/Fulltext/2019/02020/The_Prevalence_of_Allergic_Rhinitis_and_Its.1.aspx
https://pubmed.ncbi.nlm.nih.gov/19476052/#:~:text=Allergic rhinitis is presently the,contribute to reduce school performance
https://dx.doi.org/10.1186/1710-1492-7-S1-S3
https://dx.doi.org/10.1186/1710-1492-7-S1-S3
https://dx.doi.org/10.21203/rs.3.rs-1420022/v1
https://dx.doi.org/10.21203/rs.3.rs-1420022/v1
https://dx.doi.org/10.4102/safp.v60i4.4907
https://dx.doi.org/10.4102/safp.v60i4.4907
https://dx.doi.org/10.1002/alr.21540
https://dx.doi.org/10.1002/alr.21540
https://www.statista.com/statistics/608615/saudi-arabian-medical-schools-by-student-number/
https://www.statista.com/statistics/608615/saudi-arabian-medical-schools-by-student-number/
https://dx.doi.org/10.1186/s13223-018-0230-4
https://dx.doi.org/10.1186/s13223-018-0230-4
https://dx.doi.org/10.1111/j.1399-3038.2007.00554.x
https://dx.doi.org/10.1111/j.1399-3038.2007.00554.x
https://dx.doi.org/10.1186/s13223-020-00495-1

Cureus

11.

12.

13.

14.

15.

16.

17.

20.

21.

22.

23.

24.

related comorbidities and risk factors in schoolchildren. Allergy Asthma Clin Immunol. 2020, 16:98.
10.1186/s13223-020-00495-1

Ibrahim NK, Alghamdi AA, Almehmadi MM, Alzahrani AA, Turkistani AK, Alghamdi K: Allergy and related
clinical symptoms among medical students and interns. Pak ] Med Sci. 2019, 35:1060-5.
10.12669/pjms.35.4.1281

Alharthi SM, Alzahrani FM, Alharthi SM, et al.: Prevalence and risk factors of allergic rhinitis among the
population in the Makkah Region, Saudi Arabia: a cross-sectional study. Cureus. 2023, 15:€34863.
10.7759/cureus.34863

Alzahrani R, Alrayah M, Alzaidi A, et al.: Prevalence of allergic rhinitis among the population in Al Baha
city, Saudi Arabia. Int ] Med Dev Ctries. 2020, 2287:91. 10.24911/[JMDC.51-1604866125

Albouq NG, Julaidan RA: Prevalence, knowledge, and practice regarding allergic rhinitis among Madinah
Population, Saudi Arabia, in 2019-2020. Saudi ] Otorhinolaryngol Head Neck Surg. 2022, 24:67.

Kli$ K, Zurawiecka M, Suder A, Teul I, Borowska-Strugifiska B, Suliga E, Wronka I: Influence of
socioeconomic factors on self-reported prevalence of allergic diseases among female university students.
Adv Exp Med Biol. 2017, 1020:17-24. 10.1007/5584 2017 14

Eguiluz-Gracia I, Mathioudakis AG, Bartel S, et al.: The need for clean air: the way air pollution and climate
change affect allergic rhinitis and asthma. Allergy. 2020, 75:2170-84. 10.1111/all.14177

Luschkova D, Traidl-Hoffmann C, Ludwig A: Climate change and allergies. Allergo J Int. 2022, 31:114-20.
10.1007/s40629-022-00212-x

Vieira RJ, Pham-Thi N, Anto JM, et al.: Academic productivity of young people with allergic rhinitis: a
MASK-air® study. | Allergy Clin Immunol Pract. 2022, 10:3008-3017. 10.1016/j.jaip.2022.08.015

de la Hoz Caballer B, Rodriguez M, Fraj J, Cerecedo I, Antolin-Amérigo D, Colas C: Allergic rhinitis and its
impact on work productivity in primary care practice and a comparison with other common diseases: the
cross-sectional study to evaluate work Productivity in allergic rhinitis compared with other common
dIseases (CAPRI) study. Am ] Rhinol Allergy. 2012, 26:390-4. 10.2500/ajra.2012.26.3799

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. 10.1371/journal.pone.0228533
Passalacqua G, Canonica GW, Baiardini I: Rhinitis, rhinosinusitis and quality of life in children . Pediatr
Allergy Immunol. 2007, 18:40-5. 10.1111/j.1399-3038.2007.00632..x

Blaiss MS: Allergic rhinitis and impairment issues in schoolchildren: a consensus report . Curr Med Res
Opin. 2004, 20:1937-52. 10.1185/030079904x13266

Abrams EM, Khan DA: Diagnosing and managing drug allergy. CMAJ. 2018, 190:E532-8.
10.1503/cmaj.171315

Viswanathan RK, Busse WW: Allergen immunotherapy in allergic respiratory diseases: from mechanisms to
meta-analyses. Chest. 2012, 141:1303-14. 10.1378/chest.11-2800

2023 Almalki et al. Cureus 15(7): e42342. DOI 10.7759/cureus.42342

10 of 10


https://dx.doi.org/10.1186/s13223-020-00495-1
https://dx.doi.org/10.12669/pjms.35.4.1281
https://dx.doi.org/10.12669/pjms.35.4.1281
https://dx.doi.org/10.7759/cureus.34863
https://dx.doi.org/10.7759/cureus.34863
https://dx.doi.org/10.24911/IJMDC.51-1604866125
https://dx.doi.org/10.24911/IJMDC.51-1604866125
https://sjohns.org/article.asp?issn=1319-8491;year=2022;volume=24;issue=2;spage=67;epage=72;aulast=Albouq
https://dx.doi.org/10.1007/5584_2017_14
https://dx.doi.org/10.1007/5584_2017_14
https://dx.doi.org/10.1111/all.14177
https://dx.doi.org/10.1111/all.14177
https://dx.doi.org/10.1007/s40629-022-00212-x
https://dx.doi.org/10.1007/s40629-022-00212-x
https://dx.doi.org/10.1016/j.jaip.2022.08.015
https://dx.doi.org/10.1016/j.jaip.2022.08.015
https://dx.doi.org/10.2500/ajra.2012.26.3799
https://dx.doi.org/10.2500/ajra.2012.26.3799
https://dx.doi.org/10.1371/journal.pone.0228533
https://dx.doi.org/10.1371/journal.pone.0228533
https://dx.doi.org/10.1111/j.1399-3038.2007.00632.x
https://dx.doi.org/10.1111/j.1399-3038.2007.00632.x
https://dx.doi.org/10.1185/030079904x13266
https://dx.doi.org/10.1185/030079904x13266
https://dx.doi.org/10.1503/cmaj.171315
https://dx.doi.org/10.1503/cmaj.171315
https://dx.doi.org/10.1378/chest.11-2800
https://dx.doi.org/10.1378/chest.11-2800

	The Prevalence and Impact of Allergic Rhinitis on Academic Performance and Quality of Life Among Medical Students in Saudi Arabia
	Abstract
	Introduction
	Materials And Methods
	Study design
	Study participants
	Sample size
	Data collection and instruments
	Statistical analysis

	Results
	TABLE 1: Sociodemographic characteristics
	TABLE 2: SFAR characteristics of participants.
	TABLE 3: Comparison of RSDI scores between various sociodemographic characteristics.
	FIGURE 1: ⁨Relationship between Allergic rhinitis and GPA (p<0.001)
	FIGURE 2: Relationship between Allergic rhinitis and missed academic days (p<0.001)
	TABLE 4: Factorial ANOVA model for RSDI.

	Discussion
	Limitations

	Conclusions
	Additional Information
	Disclosures

	References


