Prevalence of exercise Induced Asthma in School Children
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ABSTRACT

Prevalence of EIA in school children

Background
Exercise Induced Asthma (EIA) is one of the major problems that affect optimal performance in sport. The prevalence of EIA is reported to be on the increase worldwide among schoolchildren. The aim of this study was to indicate EIA prevalence in primary schoolchildren in South Africa.
Methods
A field study determined the prevalence of EIA. A convenience sample of 127 children ages 8-16 years was selected. A health- screening questionnaire was used. The criteria for selection were that the subjects should be non- asthmatics and should not have any other illness during the screening that could interfere with the results. Peak expiratory flow rate (PEFR) was measured pre and post exercise using ASSESS peak flow meter.
Results
The average exercise heart rate was ( 80% of predicted maximal heart rate. The subjects did a six- minute run on a school playground. The post exercise PEFR was measured within the first 10 minutes after exercise. The determinant of EIA was ( 10 % decrease in PEFR after exercise. A total of 112 (88%) subjects participated in the study. Fifteen subjects were excluded (8 had asthma, 5 had respiratory tract infection and 2 had other illnesses). The prevalence of EIA was 23% . The history of allergic rhinitis was statistically significant at p=0.027.
Conclusion
This study highlights the need to screen all children so that one can determine EIA and address it appropriately. 
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INTRODUCTION

Current data overwhelmingly document the existence of a worldwide asthma epidemic 4. Exercise is one of the most common triggers for asthma symptoms. Exercise induced Asthma (EIA) is a phenomenon of transient airflow obstruction associated with physical exertion. It is a prominent finding in children and young adults because of their greater participation in vigorous activities 7.  Bronchospasm typically arises within 10 to 15 minutes after exertion is concluded 9. Children that exhibit EIA symptoms struggle during physical education, competition and playing, and are often left out during running games. These problems can lead to exercise avoidance behavior, whereas the importance of physical training can not be overemphasized because of its health benefits. 
There is evidence that physical activity results in some health benefits for children and adolescents. Regular physical activity improves aerobic endurance and muscular strength. Among healthy young people, physical activity and physical fitness may favorably affect risk factors for cardiovascular disease. With the steep increase in the prevalence of non-communicable diseases worldwide across all age-groups, including adolescents, the role of physical activity has received renewed interest. Physical activity among adolescents is consistently related to higher levels of self-esteem and lower levels of anxiety, stress and high- risk health behaviours 6. 

Sport participation is developed at an early age through playing and elite athletes are identified in the young age group such as primary schoolchildren. Screening for EIA in schoolchildren can facilitate early management of EIA, enhance sport- participation enjoyment, thus promoting a healthy life-style.
Recent studies show an increase in the prevalence of EIA among children and young adults, with a few of these conducted in South Africa. One such study found a major difference between rural and urban settings, with a prevalence of 0.14% in rural and 3.17% in urban black children 3. Another study found a prevalence of 14.2% among black children 14, which was much higher than  the prevalence of 5.1%  found among  white and coloured children 12.  In another study, the prevalence of  exercise induced asthma was found to be 21.7% among boys 5. Most of these studies were conducted in the Eastern and Western Cape Provinces. 

The aim of the current study was to determine the prevalence of EIA among primary school children in the North West Province of South Africa. 

MATERIALS AND METHODS
 A sample of convenience comprised of 127 children ages 8 to 16 years was used. A health-screening questionnaire was conducted to exclude asthmatic children from the study. It also gathered information on the family history of asthma, history of allergies and the type of sport/s that the child engages on. The field study was conducted during the winter season between 09H00 and 11H00.  The average temperature was 160C and the average relative humidity was 41% (Weather Bureau, Pretoria).

A pre-and post-test experimental method was used. The researcher designed and used a data collection form.  The subjects did not engage in physical activity 2 hours prior to testing. The exclusion criteria were asthma, respiratory tract infection, musculoskeletal symptoms or any other illness, which could interfere with the study.  

The baseline measurements of weight in kilograms, height in centimeters, peak expiratory flow rate (PEFR) and heart rate were recorded. A standardised free running asthma screening test (FRAST) was used. The post exercise measurements were done within the first 10 minutes after exercise 5, 12. Physiotherapy students who were trained and supervised by the first author recorded the baseline and post-exercise measurements. The highest of the three PEFR readings was used to indicate the subject’s best performance. Children ran in-groups of ten and were observed and encouraged by the schoolteacher. The heart rate during running was monitored in alternate children using a Polar Heart Rate monitor.   

The definition of EIA was ( 10% decrease in PEFR post-exercise (5). The standardised formula used for a change in PEFR post exercise was: 

% fall in PEFR = Highest Baseline PEFR- Highest Exercise PEFR x 100      

       



Highest Baseline PEFR
            1

(2, 13)
Data was analysed using the Statistical Analysis Software (SAS) package version 6.12.

Ethical consideration
MEDUNSA and University of Pretoria ethics committees approved the study. Parents gave consent and children had to assent after the parents had consented. 
RESULTS

A total of 112 subjects participated in the study. The ratio of male to female was 56:44.

Demographic data of the subjects is shown in Table 1. 
Table 1: Demographic data of subjects (n = 112)

	
	Range
	Mean
	Standard deviation

	Age in years
	8-16
	10.8
	(1.58

	Weight in kg
	20-90
	32.5
	(9.5

	Height in cm
	124-163
	141
	(8.6


 The commonly played sports were soccer and netball. Athletics had the lowest score of 6%. The most common EIA symptom was cough (51%) followed by wheeze (35%), chest pain (9%) and the least was chest tightness at 5%. Twenty-six (23%) of the children were diagnosed as having EIA as shown in Table 2. 
Table 2:Results of exercise challenge test

	Exercise challenge
	Number of subjects
	Percentages

	Positive
	26
	23%

	Negative
	86
	77%

	total
	112
	100%


There were 15 boys and 11 girls. Eighteen (69%) had a positive history of EIA symptoms and 22 (85%) had a positive history of allergies. Out of 112 children, twenty-four (21.4%) had a positive history of allergic rhinitis. There was a correlation between EIA and exercise challenge, as depicted in Table 3 below.
Table 3: Correlation of history of allergic rhinitis with EIA symptoms and a positive exercise challenge

	Allergic rhinitis
	EIA symptoms
	Exercise challenge

	Positive n=24
	Positive n = 10
	Positive n = 10

	
	Negative n = 14
	Negative n = 14

	
	Total = 24
	Total n = 24


 Seven percent of children that tested positive to the exercise challenge had negative history of EIA symptoms. The association between the type of sporting activity and the exercise challenge was not statistically significant.
DISCUSSION

The aim of the study was to determine the prevalence of EIA in schoolchildren. The results show that there is a high prevalence i.e. 23% among schoolchildren. The history of allergic rhinitis was the only variable that had the significant statistical association with the positive challenge test (p=0.027).

Our findings lie in context of recent studies indicating an increase in the prevalence of EIA in South African children 5,14. This is in line with the studies conducted globally, which indicate that there is an increase in the prevalence of EIA among children. This was illustrated by studies conducted in Kenya 8,   Brazil 11  , Libya 10,  and Malaysia 15. 
Many theories explain the probable reason for the increase of EIA in children but they are controversial and a consensus has not been reached, highlighting the need for further elucidation of the actual cause of the increase in EIA prevalence 4.
The presence of symptoms of EIA does not indicate that the results of an exercise test would be positive. This implies that all children need to be screened for EIA. Eight (7%) children tested positive to an exercise challenge but had negative history of EIA symptoms. This is supported by the previous studies which  indicate that history of EIA symptoms does not necessarily indicate a positive exercise challenge 1,3.

The high percentage of positive history of allergies could be attributable to the presence of industries in Ga-Rankuwa, North West Province, and the surrounding areas where the study was conducted and the children live. The percentage of children that participated in athletics was low. This could be explained by the fact that running requires a high oxygen demand which stimulates an increase in minute ventilation, the type of sport that most children presenting with respiratory difficulties tend to avoid. 
 CONCLUSION

A high prevalence of EIA was documented in Ga-Rankuwa (North West Province of South Africa) primary school children. This has highlighted the need for health care workers to start training programs in EIA for coaches and athletic trainers. The health workers should appreciate the significance of EIA in children. The importance of enforcing pre-season physical examination will be better understood and should be implemented by all concerned. Through this program, schoolchildren experiencing EIA could be identified and thus appropriate management would be instituted early, which will enable them to participate in sport despite their propensity to exercise induced asthma.      
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