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ABSTRACT 

Introduction: Asthma is a global health issue which occurs in all countries regardless of 

economic status and development. It forms a huge burden on its patients and their fami-

lies. 

Objective: To assess the prevalence of Asthma amongst high school students in Ajman 

and the factors associated with that. 

Methods: A cross-sectional study was conducted in three schools in Ajman among male 

and female students aged 15-18 years old. Signed consent was obtained from par-

ents/guardians and self-administered questionnaire was used for data collection which 

covered prevalence, socio-demographics details, knowledge and burden of asthma. 

Results: Out of 455 students (185 boys and 270 girls), the prevalence of asthma was 

9.8%. Among asthmatics the prevalence of wheeze, cough and breathing difficulty in the 

past one month was 27.9%, 12.3% and 25.7% respectively. Relatively more females 

(10.5%) had asthma than males (8.7%).Exposures including positive family history of 

asthma/allergies (P<0.01), passive smoking (P<0.05), exposure to cockroaches (P<0.05), 

physical activity (P<0.01), and weather changes (P<0.01) were found to be statistically 

significantly associated with Asthma.  

Conclusion: The prevalence of Asthma among school students was 9.8%. The major fac-

tors associated with asthma were family history of asthma/allergies, passive smoking, 

cockroaches, physical activity and weather changes.  

 

1. INTRODUCTION 

Asthma is a worldwide non-transmissible chronic disease identified through re-occurring 

attacks of dyspnea and wheezing, the clinical presentation based on the intensity and re-

currence fluctuates from patient to patient.Manifestations may arise multiple times per 

day/week, and for certain asthmatics, these symptoms get exacerbated during exercise or 

at night. The wall of bronchi gets inflamed, leading to constriction of the airways decreas-

ing the inflow and the outflow of air through the lungs in an asthma attack. Insomnia, 

weakness during the day, physical inactivity, lethargy, and school/work absenteeism are 

some of the consequences that result due to asthma. However, asthma has a lower mortal-

ity than other chronic diseases. The etiopathogenesis of asthma are not comprehended 

entirely. However, they range from genetically predisposing factors accompanied with 

environmental factors/allergens that may trigger an allergic or hypersensitivity reaction or 
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simply inflame the airways. Asthma is a global health issue which takes place in all coun-

tries regardless of economic status and development. It is no surprise that most mortality 

related to asthma exists in the low and lower-middle income regions.Asthma hasn’t been 

given as much attention as needed with respect to diagnosis and treatment. It forms a 

huge burden on its patients and their families and limits their individual performance life-

long
[1]

. Asthma is associated with a specific chronic inflammation of the mucosa of the 

lower airways which get infiltrated with activated eosinophils and T lymphocytes, and 

there is activation of mucosal mast cells.Direct observation by bronchoscopy indicates 

that the airways may be narrowed, erythematous, and edematous leading to airway re-

modeling and inflammation due to hyper responsiveness
[2]

. 

 

 

2. MATERIALS AND METHODS 

This research follows a cross-sectional study design where the target population is high 

school students attending grades 10, 11 and 12 in schools in Ajman. Inclusion criteria in-

cluded students aged between 15-18 years old who were attending grades 10, 11 and 12. 

Both genders and any nationality were included. To calculate sample size, a study con-

ducted in KSA in 2011 was used which showed that the prevalence of wheeze among 

students aged 16-18 years was 18.5%
[3]

. The minimum sample size obtained was 440, but 

data was collected from 456 students. This research was carried out in three Schools in 

Ajman.  This study was conducted over a period of nine months. The study used a self-

administered questionnaire as an instrument to achieve the objectives of the study. The 

questionnaire was developed after doing a thorough literature review on the prevalence 

and factors of asthma across different parts of the world. Moreover the use of most com-

mon drugs used by asthmatics and other prophylactic equipment like inhalers and nebu-

lizers also included. The draft questionnaire was content validated by three public health 

experts. A pilot study was conducted and the questionnaire was finalized. The proposal 

was approved by the ethics committee of Gulf Medical University. The parents/guardians 

of the students were fully informed about the purpose of this research and signed consent 

was obtained voluntarily by them. They were ensured that all information provided by 

their children will be kept confidential in the Department of Community Medicine for a 

period of three years and that any information revealing the participant’s identity was not 

recorded. After obtaining approval from Ethics Committee, the study was conducted in 

all schools who have given permission. Data collected was entered into Excel and then 

transferred to SPSS software version 24. All variables were summarized and reported us-

ing descriptive and inferential statistics. A P-value of 0.05 or less was considered signifi-

cant. Crude and specific prevalence of asthma was expressed in percentage. 

 

3. RESULTS 

Through our research we were able to determine that the prevalence of asthma among 

high school students in Ajman is 9.8%, with the most prevalent age group being 17 years 

and older (11.0%), followed by 15 year olds (10.3%). The disease was seen to be more 

common among females than in males at 10.5% and 8.7% respectively. 

 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 10843 - 10849 

Received 25 April 2021; Accepted 08 May 2021.  

 

10845 http://annalsofrscb.ro 

 
 

With regard to prevalence of asthma, the Normal BMI group and Overweight BMI group 

were roughly the same, being at 10.4% and 10.1% respectively. Underweight and obese 

groups, the prevalence was 5.8% and 4.5% respectively. The association observed was 

statistically not significant. The most significant factors associated with asthma/breathing 

difficulty/ coughing are positive family history of asthma/allergies, passive smoking, 

cockroaches, physical activity and weather changes. 

 

Table 1: Factors associated with Asthma 

Exposure  Group Asthma P 

Yes  No  

No. % No. % 

Smoking Yes 17 10.1 151 89.9 NS 

No 21 11.3 165 88.7 

Cockroaches Yes 2 66.7 1 33.3 <0.05 

No 36 10.3 315 89.7 

Chalk/ chalk dust Yes 9 13.4 58 86.6 NS 

No 29 10.1 258 89.9 

Strong smells Yes 13 14.1 79 85.9 NS 

No 25 9.5 237 90.5 

Physical activity 

(mild/moderate/ in-

tense) 

Yes 12 20.7 46 79.3 <0.01 

No 26 8.8 270 91.2 

Changes in weather 

/ cold or hot air 

Yes 20 17.1 97 82.9 0.007 

No 18 7.6 219 92.4 

Family history of 

Asthma/allergies 

Yes 27 14.5 159 85.5 <0.01 

No 15 6 234 94.0 

Friends smoke Yes 9 13 60 87.0 NS 
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No 34 9.3 331 90.7 

Smoke at home Yes 12 17.4 57 82.6 <0.05 

No 31 8.4 338 91.6 

 

 

 

From this study we were able to see that there is a significant association between asthma 

and wheezing, and difficulties in breathing. 27.9% of asthmatics said they experienced 

wheezing and 25.7% experienced breathing difficulties. 

 

Table 2: Cross tabulation of Asthma vs. wheezing, coughing and breathing difficulties 

Variable Group Asthma P 

Yes No 

No. % No % 

Experienced wheezing in 

the daytime 

Yes 17 27.9 44 72.1 <0.001 

No 26 6.7 361 93.3 

Experienced coughing in 

the daytime 

Yes 27 12.3 192 87.7 NS 

No 16 7.1 210 92.9 

Experienced breathing dif-

ficulties in daytime 

Yes 19 25.7 55 74.3 <0.001 

No 23 6.3 344 93.7 

 

 

4. DISCUSSION 

The present study observed that the prevalence of asthma among high school children as 

9.8%. Most recent data from CDC reported that the prevalence of asthma among 15-19 

year olds was 10%
[4]

. In addition, a study conducted in Florida, observed the prevalence 

as 14.5%
[5]

. Another study conducted in Brazil had a 12.4% confirmed diagnosis of asth-

ma
[6] 

and a study conducted in Turkey found a cumulative prevalence of Asthma as 

7.5%
[7]

. A study conducted in Iran and in Kuwait found to an Asthma prevalence of 9.5% 

and 16.8%
[8]-[9]

.The present study found that in total, there were more females than males 

and also there were more female than males who had asthma, with females being at 

10.5% as opposed to 8.7% of those being males. A study conducted in Brazil to assess the 

frequency of asthma concluded that 13.1% was the total prevalence of active asthma, 

which was higher in girls than in boys
[10]

. In another study conducted in Fortaleza, in 

2010, the results show that there is predominance of asthma in females
[11]

. A research 

conducted in Midwestern city had shown that female students show a significantly higher 

prevalence for current asthma than male students, (16.4% vs 9%)
[12]

. However, we found 

two studies, one conducted in Iran and another one conducted in Kuwait that showed a 

higher male predominance
[8]-[9]

.In the present study, we collected data from three age 

groups and we found for those students who do have asthma, the largest group was those 

who are 17 and above, comprising 11% of the results but in the 15-year-old age group is 
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only just less at 10.3%. Because of no large difference in the results, we concluded that 

there is no significance between age and the prevalence of asthma. However, a study 

done in Netherlands to test prevalence of asthma in which the population study was be-

tween 5-18 years old, showed that the age of diagnosis increased over the study timeline 

and was lower for boys
[13]

. Even though our study did show a small difference amongst 

the age groups, it wasn’t enough to render it significant, this could be due to our narrow 

age group. However, the study carried out in Netherlands did show a significant differ-

ence (an increase) between the ages and prevalence of asthma.14% of asthmatic students 

reported wheezing inside the classroom and 13.5% outside. It was evident that 25.8% of 

the asthmatics experienced attacks of wheezing on physical exertion. A study was done in 

2001 confirming 25% had wheezing in the past 12 months
[12]

. In 1996-1997, in Istanbul, 

Turkey another study found that the collective and present prevalence results of wheezing 

were found to be 13.7% and 7.2%
[14]

. Our study conducted in Ajman was found to have 

the highest prevalence of wheezing compared to other studies.We found that only 10.1% 

of the people who have asthma said that they have a hard time breathing around smokers, 

however, the result we found was not as significant as we expected it to be. This is be-

cause smoking is established by several studies a major cause for exacerbating asthma 

symptoms in asthmatics and producing asthma like symptoms in non-asthmatic people. 

We think due to our narrow age range and possibly not a large enough sample size we 

were not able to gather a significant result. However, we did find several studies that 

show that smoking causes these symptoms in asthmatics and non-asthmatics. A study we 

found done in 2007 in California which found several Californians suffering from asthma 

to be exposed to environmental pollutants and allergens in the home-such as the presence 

of pet allergens and tobacco smoke which can trigger asthma symptoms
[14]

. Furthermore, 

they found that 24.1% of adults with asthma like symptoms were in the presence of 

smokers and 65% suffered from monthly asthma symptoms in the presence of smoke-

rs
[15]

.Coming to the cockroach sensitivity, we found that 66.7% of the respondents said 

they had breathing problems near them however in real terms this was only two respon-

dents. This compared to a study conducted in April 1997 in the Central Virginia area 

(USA) showed that 17% were exposed to cockroach allergen and they found that the area 

which they investigated had already a high prevalence of asthma
[16]

.The present study 

found that 20.7% of the students experienced asthma like symptoms with physical activi-

ty. Our result clearly shows that the students experienced deterioration in their symptoms 

as they exercised, this coincides with the fact the students experienced exercise induced 

asthma which causes asthmatics or normal individuals who experience asthma like symp-

toms during exercise. However, we found a cohort study done investigating the relation-

ship between asthma and low physical activity and they found that the overall risk of hav-

ing wheezing increased by 35% in children with low physical activity
[17]

.Moreover, this 

supports another study we found done in 2011 on Korean adolescents that shows that 

there isn’t a direct reaction of physical activity with asthma rather there’s a relation be-

tween sedentary time and asthma and found that kids with existing asthma compared to 

kids without existing asthma were overweight and used a computer for ≥3 h per day
[18]

. 

Therefore showing that increase in sedentary time means less physical activity hence 

more prevalent in asthmatic children. Even though our result shows that kids experienced 

exercise induced asthma we found studies that showed significant results as highlighted 

above that moderate physical activity helps improve these symptoms.In the present study 

17.1% of responses said that changes in weather did affect their asthma symptoms whe-

reas those who have asthma and said no only accounted for 7.6%. The values obtained 

were significant and means that changes in the weather is a significant contributing fac-

tor. A retrospective study was carried out at 1 large urban hospital during a 2-year period 
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also found that fluctuations in humidity and temperature, but not barometric pressure, ap-

pear to influence emergency department visits for pediatric asthma. The additional emer-

gency department visits occur 1 to 2 days after the fluctuation
[19]

. 

 

CONCLUSION 

The prevalence of Asthma among 15-18 years old adolescents was found to be 9.8%, it 

was found to be the highest in the 17+ year olds at 11% and then closely followed by 15 

year olds at 10.3%. It was relatively more in females (10.5%) than males (8.7%). The 

most significant factors associated with asthma/breathing difficulty/ coughing are positive 

family history of asthma/allergies, passive smoking, cockroaches, physical activity and 

weather changes. 

 

REFERENCES 

 

1. Asthma [Internet]. World Health Organization. 2017 [cited 6 December 2017]. 

Available from: http://www.who.int/mediacentre/factsheets/fs307/en/ 

2. Barnes PJ. Asthma. In: Kasper D, Fauci A, Hauser S, Longo D, Jameson J, Los-

calzo J. eds. Harrison's Principles of Internal Medicine, 19e New York, NY: 

McGraw-Hill; 2014. 

http://accessmedicine.mhmedical.com/content.aspx?bookid=1130&sectionid=636

53136. Accessed December 11,2017. 

3. Al Ghobain MO, Al-Hajjaj MS, Al Moamary MS. Asthma prevalence among 16- 

to 18-year-old adolescents in Saudi Arabia using the ISAAC questionnaire. BMC 

Public Health. 2012; 26 (12):239. 

4. CDC - Asthma - Most Recent Asthma Data [Internet]. Cdc.gov. 2017 [cited 11 

December 2017]. Available from: 

https://www.cdc.gov/asthma/most_recent_data.htm. 

5. Gasana J, Gibson-Young L, Ibrahimou B, Weiss-Randall D, Arrieta A, Beck-

Sagué  C, Sivén J, Torok D. Asthma in schoolchildren in Monroe county, Florida: 

school-based needs assessment. J Asthma. 2016;53(3):330-8. 

6. Barreto ML, Ribeiro-Silva Rde C, Malta DC, Oliveira-Campos M, Andreazzi 

MA, Cruz AA. Prevalence of asthma symptoms among adolescents in Brazil: Na-

tional Adolescent School-based Health Survey (PeNSE 2012). Rev Bras Epide-

miol. 2014;17 Suppl 1:106-15. 

7. Unlü M, Orman A, Dogan N. The prevalence of asthma among secondary school 

students in Afyon, Turkey. Asian Pac J Allergy Immunol. 2002 Mar;20(1):1-6. 

8. Golshan M, Mohammad-Zadeh Z, Khanlar-Pour A, Iran-Pour R. Prevalence of 

asthma and related symptoms in junior high school children in Isfahan, Iran. Mo-

naldi Arch Chest Dis. 2002 Feb;57(1):19-24. 

9. Behbehani NA, Abal A, Syabbalo NC, Abd Azeem A, Shareef E, Al-Momen J. 

Prevalence of asthma, allergic rhinitis, and eczema in 13- to 14-year-old children 

in Kuwait: an ISAAC study. International Study of Asthma and Allergies in 

Childhood. Ann Allergy Asthma Immunol. 2000 Jul;85(1):58-63. 

10. Barreto ML, Ribeiro-Silva Rde C, Malta DC, Oliveira-Campos M, Andreazzi 

MA, Cruz AA. Prevalence of asthma symptoms among adolescents in Brazil: Na-

tional Adolescent School-based Health Survey (PeNSE 2012). Rev Bras Epide-

miol. 2014;17 Suppl 1:106-15. 

11. Gomes de Luna Mde F, Gomes de Luna JR, Fisher GB, de Almeida PC, Chiesa D, 

Carlos da Silva MG. Factors associated with asthma in adolescents in the city of  

Fortaleza, Brazil. J Asthma. 2015 Jun;52(5):485-91. 

http://www.who.int/mediacentre/factsheets/fs307/en/
https://www.cdc.gov/asthma/most_recent_data.htm
https://www.cdc.gov/asthma/most_recent_data.htm


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 10843 - 10849 

Received 25 April 2021; Accepted 08 May 2021.  

 

10849 http://annalsofrscb.ro 

12. Fagan JK, Scheff PA, Hryhorczuk D, Ramakrishnan V, Ross M, Persky V. Preva-

lence of asthma and other allergic diseases in an adolescent population: associa-

tion with gender and race. Ann Allergy Asthma Immunol. 2001 Feb;86(2):177-84. 

13. Engelkes M, Janssens HM, de Ridder MA, de Jongste JC, Sturkenboom MC, Ver-

hamme KM. Time trends in the incidence, prevalence and age at diagnosis of 

asthma in children. Pediatr Allergy Immunol. 2015 Jun;26(4):367-74. 

14. Akçakaya N, Kulak K, Hassanzadeh A, Camcioğlu Y, Cokuğraş H. Prevalence of 

bronchial asthma and allergic rhinitis in Istanbul school children. Eur J Epidemiol. 

2000;16(8):693-9. 

15. Hastert TA, Babey SH, Brown ER, Meng YY. Pets and smoking in the home as-

sociated with asthma symptoms and asthma-like breathing problems.Policy Brief     

UCLA Cent Health Policy Res. 2007 Feb;(PB2007-2):1-7.  

16. Squillace SP, Sporik RB, Rakes G, Couture N, Lawrence A, Merriam S, Zhang J, 

Platts-Mills AE. Sensitization to dust mites as a dominant risk factor for asthma 

among      adolescents living in central Virginia. Multiple regression analysis of a 

population-based study. Am J Respir Crit Care Med. 1997 Dec;156(6):1760-4. 

17. Lochte L, Nielsen KG, Petersen PE, Platts-Mills TA. Childhood asthma and phys-

ical activity: a systematic review with meta-analysis and Graphic Appraisal Tool 

for Epidemiology assessment. BMC Pediatr. 2016 Apr 18;16:50. 

18. Kim JW, So WY, Kim YS. Association between asthma and physical activity in 

Korean adolescents: the 3rd Korea Youth Risk Behavior Web-based Survey 

(KYRBWS-III). Eur J Public Health. 2012 Dec;22(6):864-8. 

19. Mireku N, Wang Y, Ager J, Reddy RC, Baptist AP. Changes in weather and the 

effects on pediatric asthma exacerbations. Ann Allergy Asthma Immunol. 2009 

Sep;103(3):220-4. 

 


