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Abstract
As per recent studies, the prevalence of allergic rhinorrhea in children has increased to 25%. Allergic rhinitis is a disease 
of nasal obstruction or congestion that causes sneezing, nasal itching, runny or stuffy nose and sometimes reduction of 
sense of smell. Allergic rhinitis is challenging to handle. Physicians are reporting several cases of patients with severe 
symptoms. This research aims to study the correlation between allergic rhinitis and respiratory endurance in children. 
Material and Methodology: The random sample strategy was employed in this investigation. 50 individuals were chosen 
according to inclusion and exclusion standards. During this study, an incentive spirometer assessment was done on 
children. The collected data included demographic data and the assessment of an incentive spirometer. Result: According 
to the statistical analysis, there is a correlation between allergic rhinitis and respiratory endurance in children. This study 
shows that in children with allergic rhinitis, respiratory endurance is lower than the normal patients. Conclusion: This 
report found a correlation between allergic rhinitis and respiratory endurance in children.
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1.  Introduction
The definition of rhinitis is applied to diseases of the nasal 
passages because of the anatomical reaction occurring 
with the paranasal sinus, middle ear, nasopharynx and 
disorders of the lower airways1. Allergic Rhinitis (AR) is 
the most commonly occurring disorder among people of 
all ages.  It is caused by allergies which often peak during 
the teenage years2. 

Persistent AR is defined by signs and symptoms lasting 
longer than 4 days or weeks or greater than consecutive 
weeks3 in children who suffer from allergic rhinitis 
frequently4. AR is a common global health problem and 
individuals suffering from AR are more prone to chronic 
diseases5. Atopic diseases like allergic rhinoconjunctivitis, 
asthma, atopic dermatitis and some food allergies which 
tend to run in families can cause AR in patients6. AR is an 

allergen and inflammation of nasal mucosa is often linked 
to coexisting medical conditions7. Symptoms of AR are 
nasal obstruction or congestion, sneezing, nasal itching, 
runny or stuffy nose, and sometimes reduction of sense of 
smell3. Patients with AR have the worst allergy symptoms 
and feel tired, miserable and very irritable8. In AR, 45% of 
the children suffer from disturbance of sleep because of 
nasal AR symptoms8. In AR, typical immediate symptoms 
occur in such individuals, including oral and pharyngeal 
hypersensitivity (itching, tingling, erythema, angioedema 
of tongue, lip and soft palate9).

AR patients are challenging to treat10 as most patients 
approach their physicians with either mild or severe 
symptoms11. In AR patients, nasal and symptoms of the 
eyes are linked to early and late response and it can hurt 
the quality of life and daily living functions of patients12,13. 
AR is most closely linked to additional inflammatory 
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conditions that affect the respiratory mucous 
membrane, such as asthma, rhino sinusitis and allergic 
conjunctivitis14. AR patients may be unable to participate 
in family or social functions or events, resulting in 
emotional disturbances, sadness, anger, and withdrawal15. 
Rhinitis is a chronic nasal inflammation disease. It can be 
identified by its nasal obstruction, rhinorrhoea, sneezing 
and nasal itching, which become relevant because of its 
high prevalence and causing discomfort to patients.16,17. 
AR is a mostly ignored, underdiagnosed, misdiagnosed 
and mistreated disease18.

In adolescents, AR prevalence is 28.0%. The frequency 
of allergic rhinorrhea is age-related and paediatric non-
allergic rhinitis which is present with symptoms of chronic 
rhinitis is not well-defined19. The frequency of AR is very 
high20 as several atopic diseases can also cause AR21. AR 
occurs in all areas of daily living, work and school20,21. AR 
patients also suffer from a socio-economic burden22,23.

AR is not a serious illness but because it lies at the 
root of many complications, it is clinically relevant9. Due 
to rhinitis caused by allergies, children face difficulties at 
school like learning impairment, distraction, fatigue, poor 
sleep or irritability9. Patients suffer from AR because it 
harms work and productivity of daily living activities. It 
may lead to chronic diseases such as diabetes and heart 
disease24. Nowadays, many treatments are available with 
leukotriene, oral steroids and Intranasal Corticosteroids 
(INS)25,26. In AR patients, a large number of the key 
pathophysiological mediators such as histamine, cytokines, 
prostaglandins and leukotriene are present. They play a 
role in sleep regulation, independent of nasal obstruction 
and might be directly involved in their feature condition27.

Patient education is most important in AR. Patients 
should be educated about matters related to AR diseases, 
in addition to addressing the safety of the treatment 
modalities used and the likelihood of disease progression. 
The patient needs to be informed about aggravating 
factors in terms of nasal symptoms because avoidance 
could alleviate them9.

2.  Method
This study assessed how AR is correlated with respiratory 
endurance in children. In this study, participants comprised 
individuals suffering from AR, affected and unaffected 
patients. This research was carried out using the help 
of a spirometer assessment on a data collection sheet. 
Certification was extracted from the protocol committee. 

Permission was taken from the authorities and the Ethical 
Committee for further procedures. A data collection 
sheet that included demographic data such as name, age, 
gender, BMI and contact number, followed by consent. 
Following the inclusion and exclusion standards for 
AR, child participants were selected. The procedure was 
explained to the participants, informed consent was taken 
and a data sheet was collected. It was recommended that 
patients should be in a comfortable position to support 
the incentive spirometer in a proper upright position. The 
patients were encouraged to take a deep and slow breath 
or inhale through the mouth to achieve a certain volume 
depending on the patient’s age and height. The patients 
were given instructions regarding the breath-holding time. 
The breath is held for at least 2 to 3 seconds, at a minimum, 
with full inspiration. During the period of the expiration, it 
is done slowly and calmly with lips no longer closed around 
the mouthpiece. Patients were given three repetitions at 
the time of the assessment and the score was recorded. The 
total average of the spirometer score of inspiration was 
taken. Based on the data gathered, statistical analysis and 
the analysis of corrections were done.

2.1  Inclusion Criteria  
•	 Boys and girls diagnosed with AR by a doctor.

2.2  Exclusion Criteria  
•	 Subject with a history of lung infection.
•	 Subject with asthma.

2.3  Outcome Measure
A spirometer was used for assessing the respiratory 
endurance of AR patients, Franklin E et al.

3.  Result
Among the 50 subjects in this study, 25 subjects were 
enrolled in a group of affected and unaffected patients 
with allergic rhinitis.

Table 1.  Age distribution of affected and unaffected 
Patients

Age Count of Affected 
Patients

Count of Unaffected 
Patients

5-10 Years 14 (28%) 4 (8%)
11-15 Years 11 (22%) 21(42%)
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This table shows the count and percentage of children 
affected with AR according to age groups of 5-10 and 
11-15 years as well as unaffected children. 

The count and percentage of affected patients in the 
age group of 5-10 years is 14 (28%), and in the age group 
11-15 years is 11 (22%). The count of unaffected patients 
in the age groups of 5-10 years is 4 (8%) and for age 11-15 
years is 21 (42%). 

Table 2 shows the count of gender, male and female 
according to Group A Affected and Group B Unaffected. 

Table 3 shows the count and duration of the patients 
suffering from AR. It shows how many children were 
affected in that particular duration.

Table 4 shows patients affected with AR (Group A) 
and unaffected patients (Group B).

According to the spirometer reading the mean and SD 
values were calculated for Group A and Group B.

The mean and SD value of age group 5-15 years 
children (Group A) participants was 1466.66 ± 577.3, and 
the mean of Group B was 3142.66 ± 964.49. The p-value of 
affected patients in group A <0.0001 and T value is 12.702. 

The P value of unaffected patients was <0.0001 and 
the T value of group B was 16.292.

On comparing both the groups, the result shows that 
the mean and SD values of Group A is less than the mean 
and SD value of Group B.

4.  Discussion
The present study aimed to find a correlation between AR 
in respiratory endurance in children. The participants 
in this study were the patients who were suffering from 
AR. The study shows that the prevalence of AR increased 
in children between 5 to 15 years of age. This study 
correlates with the study of Turner PJ et al. The previous 
study shows that the prevalence of AR is increasing and 
it affects 10% to 40% of children worldwide. Soyoung 
Hong et al., in their study showed the prevalence of AR 
in children was 49.5%1. In the present study for children, 
BMI was taken into consideration because the relevance 
of obesity was found in some patients suffering from 
AR as proved by Huang Yang et al. The study reported a 
strong relationship between AR and obesity in children. 
Giovanni Ciprandi et al., showed that there was a probable 
correlation between AR and body mass index and a 
change in functional indices2. Nourane Azab, Ibrahim 
I EI-Mahallaway et al. The previous study showed that 
respiratory endurance was lower in AR patients as their 
respiratory muscle strength was decreased. Frequent 
respiratory infections cause fatigue in the respiratory 
muscles. Previous studies were done in the same age 
group in individuals with AR and in this age group, AR is 
more seen in children. K.H. Carlsen et al. in their study 
showed that in the patients with AR, bronchial hyper-
responsiveness changes occur. The present study showed 
that respiratory endurance was decreased in children 
with AR. Ribeiro EC et al. in their study showed that 
patients affected with AR suffer from sleep disturbance 
and other quality-of-life difficulties. Eli O Meltzer et al., 
in their study showed that health-related quality of life 
AR can cause measure impairment4.

In the present study, many AR patients were found 
with nasal obstructions. De-Yun Wang et al., show that 
nasal obstruction is a cardinal symptom of AR. At the time 
of AR, many inflammatory and neurogenic mediators 
are released and they can cause plasma exudation and 
vasodilation with swelling and oedema of the nasal 
mucosa5.

Children are more likely to get AR as they become 
older. Children aged 5 to 15 are becoming increasingly 
more affected by AR. Given that those children have 

Table 2. Distribution of gender in Group A and B by 
affected and unaffected status 

Gender Group A
Affected

Group B
Unaffected

Male 12(24%) 14(28%)
Female 13(26%) 11(22%)

Table 3. Duration of allergic rhinitis and count of 
affected patients 

Duration of the Patients Suffering 
from Allergic Rhinitis.

Count of Affected 
Patients

1-3 Months 4
4-6 Months 6
7-10 Months 5
10 Months-2 Years 10

Table 4. Comparison of mean values between Group 
A and B.

Groups Mean ± SD P Value T Value
Group A 1466.66 ± 577.3 <0.0001 12.702
Group B 3142.66 ± 964.9 <0.0001 16.292
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reduced respiratory endurance, this study should help 
them to manage AR better.

5.  Limitation 
The study was conducted at rural and city levels, therefore 
generalisation of the study may be limited. Another study 
limitation was the reduced sample size. At the time of 
the study or assessment, patient education was needed 
regarding how to use the assessment device i.e. spirometer. 

6.  Conclusion
According to the findings of this study, there is a high 
prevalence of AR in children. The study shows that there 
is a correlation between AR and respiratory endurance. In 
affected patients, respiratory endurance is less compared 
to the unaffected patients.

7.  Future scope
This study can be performed on a larger population and 
in different age groups. Similar studies can be performed 
by studying the impact of AR on other body systems and 
the quality of life of patients. This study can be made 
more precise with more details. The above-mentioned 
suggestions and recommendations can be considered for 
future scope. 

8.  Summary
The study shows that the prevalence of AR is higher in 
children. The study concluded that there is a correlation 
between AR and respiratory endurance in children. In 
this study sample sizes were taken at 50 and an incentive 
spirometer assessment was conducted in affected as 
well as unaffected patients to find out the respiratory 
endurance. The assessment was repeated thrice in affected 
and unaffected patients. In this sample size, affected 
patients included 12 boys and 13 girls and unaffected 
patients included 14 boys and 11 girls. This study was 
done according to age groups of 5 to 15 years. Statistical 
analysis was done, calculating the values of Mean  SD,  
p and T  values and an average of all the repetitions in 
both the groups. These show that the T value of affected 
patients is less than the total of unaffected patients. 

9.  References
1.	 Scadding GK. Non-allergic rhinitis: Diagnosis and 

management. Curr Opin Allergy Clin Immunol 2001; 1(1):15-
20. https://doi.org/10.1097/00130832-200102000-00004 
PMid:11964664.

2.	 Greiner AN, Hellings PW, Rotiroti G, Scadding GK. Allergic 
rhinitis. The Lancet. 2011; 378(9809):2112-22. https://doi.
org/10.1016/S0140-6736(11)60130-X. PMid:21783242.

3.	 Bousquet J, Van Cauwenberge P, Khaltaev N. Allergic 
rhinitis and its impact on asthma. J. Allergy Clin Immunol 
2001; 108(5 Suppl):S147-334. https://doi.org/10.1067/
mai.2001.118891. PMid:11707753.

4.	 Barr JG, Al-Reefy H, Fox AT, Hopkins C. Allergic rhinitis 
in children. Bmj. 2014; 349:g4153. https://doi.org/10.1136/
bmj.g4153. PMid:24986886.

5.	 Eriksson J, Ekerljung L, Ronmark E, Dahlen B, Ahlstedt 
S, Dahlen SE et al. Update of prevalence of self-reported 
allergic rhinitis and chronic nasal symptoms among adults 
in Sweden. Clin Respir J. 2012; 6(3):159-68. https://doi.
org/10.1111/j.1752-699X.2011.00269.x. PMid:21848956.

6.	 Von Mutius E, Martinez FD, Adkinson NF Jr, Yunginger 
JW, Busse WW, Bochner B, Holgate ST, Simons FER, eds. 
Natural history, development and prevention of allergic 
disease in childhood. Middleton’s Allergy: Principles and 
Practice (4th edn). St Louis: Mosby; 2003. p. 1169-74.

7.	 Slavin RG. Nasal polyps and sinusitis. JAMA. 1997;  
278:1849-54. https://doi.org/10.1001/jama.1997.035502200 
55009 PMid:9396646.

8.	 Meltzer EO, Blaiss MS, Derebery MJ, Mahr TA, Gordon 
BR, Sheth KK et al. Burden of allergic rhinitis: Results 
from the pediatric allergies in America survey. J Allergy 
Clin Immunol. 2009; 124(3 Suppl):S43-70. https://doi.
org/10.1016/j.jaci.2009.05.013 PMid:19592081.

9.	 Greiner AN, Hellings PW, Rotiroti G, Scadding GK. 
Allergic rhinitis. Lancet. 2011 Dec 17;378(9809):2112-22. 
doi: 10.1016/S0140-6736(11)60130-X. Epub 2011 Jul 23. 
PMID: 21783242.

10.	 Canonica GW, Bousquet J, Mullol J, Scadding GK, Virchow 
JC. Survey of the burden of allergic rhinitis in Europe. 
Allergy 2007; 62(Suppl 85):1725. https://doi.org/10.1111/
j.1398-9995.2007.01549.x PMid:17927674.

11.	 Demoly P, Bousquet PJ, Mesbah K, Bousquet J, Devillier P. 
Visual analogue scale in patients treated for allergic rhinitis: 
An observational prospective study in primary care: 
Asthma and rhinitis. Clin Exp Allergy. 2013; 43(8):881-8. 
https://doi.org/10.1111/cea.12121 PMid:23889242.

12.	 Valero A, Munoz-Cano R, Sastre J, Navarro AM, Marti-
Guadano E, Davila I et al. The impact of allergic rhinitis on 
symptoms.

https://doi.org/10.1097/00130832-200102000-00004
https://doi.org/10.1016/S0140-6736(11)60130-X
https://doi.org/10.1016/S0140-6736(11)60130-X
https://doi.org/10.1067/mai.2001.118891
https://doi.org/10.1067/mai.2001.118891
https://doi.org/10.1136/bmj.g4153
https://doi.org/10.1136/bmj.g4153
https://doi.org/10.1111/j.1752-699X.2011.00269.x
https://doi.org/10.1111/j.1752-699X.2011.00269.x
https://doi.org/10.1001/jama.1997.03550220055009
https://doi.org/10.1001/jama.1997.03550220055009
https://doi.org/10.1016/j.jaci.2009.05.013
https://doi.org/10.1016/j.jaci.2009.05.013
https://doi.org/10.1111/j.1398-9995.2007.01549.x
https://doi.org/10.1111/j.1398-9995.2007.01549.x
https://doi.org/10.1111/cea.12121


Pradnya Patil and Trupti Yadav

109Journal of Ecophysiology and Occupational HealthVol 24 (1) | March 2024 | http://www.informaticsjournals.com/index.php/JEOH/index

13.	 Small M, Piercy J, Demoly P, Marsden H. Burden of illness 
and quality of life in patients being treated for seasonal 
allergic rhinitis: A cohort survey. Clin Transl Allergy. 
2013; 3(1):33. https://doi.org/10.1186/2045-7022-3-33 
PMid:24107462 PMCid: PMC3852977.

14.	 Bousquet J, Van Cauwenberge P, Khaltaev N. Allergic 
rhinitis and its impact on asthma. J Allergy Clin Immunol 
2001; 108 (5 suppl):S147-334. https://doi.org/10.1067/
mai.2001.118891 PMid:11707753.

15.	 Meltzer EO. Quality of life in adults and children with 
allergic rhinitis. J Allergy Clin Immunol 2001; 8:S45-53. 
https://doi.org/10.1067/mai.2001.115566 PMid:11449206.

16.	 Rosenstreich DL, Eggleston P, Kattan M, et al. The role of 
cockroach allergy and exposure to cockroach allergen in 
causing morbidity among inner-city children with asthma 
[see comments]. N Engl J Med. 1997; 336:1356–63.

17.	 Gentile D, Bartholow A, Valovirta E, Scadding G, Skoner 
D. Current and future directions in pediatric allergic 
rhinitis. J Allergy Clin Immunol Pract. 2013;1: 214-26 
https://doi.org/10.1016/j.jaip.2013.03.012 PMid:24565478.

18.	 Chiang WC, Chen YM, Tan HK, Balakrishnan A, Liew 
WK, Lim HH, Goh SH, Loh WY, Wong P, Teoh OH, 
Goh A. Allergic rhinitis and non‐allergic rhinitis in 
children in the tropics: Prevalence and risk associations. 
Pediatric Pulmonology. 2012; 47(10):1026-33. https://doi.
org/10.1002/ppul.22554 PMid:22628118.

19.	 Asher MI, Montefort S, Bjorksten B et al. Worldwide time 
trends in the prevalence of symptoms of asthma, allergic 
rhinoconjunctivitis, and eczema in childhood: ISAAC 
phases one and three repeat multicountry cross-sectional 
surveys. Lancet 2006; 368:733-43. https://doi.org/10.1016/
S0140-6736(06)69283-0 PMid:16935684.

20.	 Valovirta E, Myrseth SE, Palkonen S. The voice of the 
patients: Allergic rhinitis is not a trivial disease. Curr 
Opin Allergy Clin Immunol. 2008; 8(1):1-9. https://doi.
org/10.1097/ACI.0b013e3282f3f42f PMid:18188010.

21.	 Walker S, Khan-Wasti S, Fletcher M, Cullinan P, Harris 
J, Sheikh A. Seasonal allergic rhinitis is associated with a 
detrimental effect on examination performance in United 
Kingdom teenagers: Case-control study. J Allergy Clin 
Immunol. 2007; 120(2):381-7. https://doi.org/10.1016/j.
jaci.2007.03.034 PMid:17560637.

22.	 Lamb CE, Ratner PH, Johnson CE, Ambegaonkar AJ, 
Joshi AV, Day D et al. Economic impact of workplace 
productivity losses due to allergic rhinitis compared 
with select medical conditions in the United States from 
an employer perspective. Curr Med Res Opin. 2006; 
22(6):1203-10. https://doi.org/10.1185/030079906X112552 
PMid:16846553.

23.	 Brozek JL, Bousquet J, Baena-Cagnani CE, Bonini S, 
Canonica GW, Casale TB et al. Allergic Rhinitis and its 
Impact on Asthma (ARIA) guidelines: 2010 revision. J 
Allergy Clin Immunol. 2010; 126(3):466-76. https://doi.
org/10.1016/j.jaci.2010.06.047 PMid:20816182.

24.	 Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, 
Togias A et al. Allergic Rhinitis and its Impact on Asthma 
(ARIA) 2008 update (in collaboration with the World 
Health Organization, GA(2)LEN and AllerGen). Allergy. 
2008; 63(Suppl 86):8-160.

25.	 Ferguson BJ. Influences of allergic rhinitis on sleep. 
Otolaryngol Head Neck Surg. 2004; 130(5):617-29. https://
doi.org/10.1016/j.otohns.2004.02.001 PMid:15138430.

26.	 Valero A, Ferrer M, Sastre J, et al. A new criterion by which 
to discriminate between patients with moderate allergic 
rhinitis and patients with severe allergic rhinitis based on 
the allergic rhinitis and its impact on asthma severity items. 
J Allergy Clin Immunol. 2007; 120:359–65.

27.	 Ellwood P, Asher MI, Beasley R, Clayton TO, Stewart AW, 
the ISAAC Steering Committee. The International Study of 
Asthma and Allergies in Childhood (ISAAC): Phase three 
rationale and methods. Int J Tuberc Lung Dis. 2005; 9:10–6.

https://doi.org/10.1186/2045-7022-3-33
https://doi.org/10.1067/mai.2001.118891
https://doi.org/10.1067/mai.2001.118891
https://doi.org/10.1067/mai.2001.115566
https://doi.org/10.1016/j.jaip.2013.03.012
https://doi.org/10.1002/ppul.22554
https://doi.org/10.1002/ppul.22554
https://doi.org/10.1016/S0140-6736(06)69283-0
https://doi.org/10.1016/S0140-6736(06)69283-0
https://doi.org/10.1097/ACI.0b013e3282f3f42f
https://doi.org/10.1097/ACI.0b013e3282f3f42f
https://doi.org/10.1016/j.jaci.2007.03.034
https://doi.org/10.1016/j.jaci.2007.03.034
https://doi.org/10.1185/030079906X112552
https://doi.org/10.1016/j.jaci.2010.06.047
https://doi.org/10.1016/j.jaci.2010.06.047
https://doi.org/10.1016/j.otohns.2004.02.001
https://doi.org/10.1016/j.otohns.2004.02.001

