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Purpose: The aim of this study was to examine the physical activity of children with and 

without asthma in Greece, the factors affecting their intention to exercise, and the influence 

of gender.

Method: The study involved 50 children with asthma and 50 children without asthma, aged 

9–14-years old. We used the leisure time exercise questionnaire to assess the frequency and intensity 

of exercise. The planned behavior scale examined seven factors affecting physical activity: attitude, 

intention, self-identity, attitude strength, social role model, information, and knowledge.

Results: Asthmatic children did not differ significantly in mild, moderate, and overall level of 

physical activity from children without asthma but they participated less in intense and system-

atic exercise. The two asthmatic groups did not differ in any of the planned behavior factors. 

Significant differences between genders occurred with respect to self-identity and social role 

model. Boys appeared to exercise more regularly and intensely compared to girls.

Conclusion: Asthmatic children did not systematically participate in physical activity, pre-

ferring mostly mild and moderate intensity activities. Children with and without asthma had 

comparable positive attitudes and intentions toward exercise.

Keywords: planned behavior theory, asthma, sports, health behavior

Asthma constitutes the most frequent chronic disease during childhood. The disease 

is often hereditary and is usually presented (50–80%) before the age of 5 years.1 It is 

also two to three times more frequent in boys than girls.2

According to the Global Initiative for Asthma, bronchial asthma is a chronic 

inflammatory disorder that is related to hyper responsiveness of the airways and leads 

to repeated episodes of wheezing, dyspnea, chest tightness, and cough, particularly 

at night or early in the morning. These episodes are usually associated with extensive 

but variable obstruction of air flow inside the lungs, which is often reversible, either 

spontaneously or after treatment.3

The most recent studies show a rising incidence of the disease, with the symptoms 

of asthma occurring in 12.7% in school age children.4 Greece has the lowest prevalence 

of childhood asthma compared to Mediterranean and European countries.5

Chronic asthma affects parents, school systems, communities, and health care 

providers and is associated with many childhood problems that lead to an overall 

decreased quality of life. Dealing with asthmatic symptoms of school age children  

has been linked to depression and anxiety in children.6 Although asthma has no exist-

ing cure, the disease can be well managed. Part of the therapeutic formula of asthma, 

especially in children and adolescents, includes exercise.7
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Although historically participation in exercise was dis-

couraged, current guidelines emphasize safe exercise in young 

asthmatic patients. Exercise is indicated to help decrease the 

incidence and severity of the disease and to improve the over-

all quality of life.8 Therefore, patients with asthma should not 

be distinguished from the general population in any area of 

human activity.9 Regular exercise provides many physical and 

psychosocial benefits to children with asthma. It increases 

aerobic ability, muscular strength, and other attributes of the 

physical condition.10 Pulmonary function can be positively 

influenced11 and dyspnea can be significantly reduced.12 The 

psychosocial benefits of exercising reported by children were 

enjoyment, socialization, self-confidence, energy, increased 

athletic performance, and relaxation.13

The incidence of bronchospasm and the possibility 

of asthma exacerbation after exercise (exercise-induced 

asthma) prevent many children from participating in physical 

activities.14 In addition, unpleasant past experiences regard-

ing the exercise may result in avoidance of physical activity, 

leading to a sedentary lifestyle.15

Limited physical activity also constitutes a risk factor for 

childhood asthma and has been associated with increased 

incidence of asthma in adolescence.16 The effect of inactivity 

is direct and can cause stenosis of the airways by reducing the 

distensibility of the smooth muscles of bronchi.17 A recent 

study showed that bronchial hyper responsiveness in children 

with asthma increases when the hours of exercise per week 

decrease,16 and the majority of studies support the relation-

ship between asthma and decreased involvement in physical 

activities among school-aged children.18–20 Children and 

adolescents with asthma showed reduced exercise tolerance 

compared to their healthy peers, and limited participation has 

been attributed to their disease.21,22

Only a few studies have been carried out comparing 

activity levels between asthmatic children and their unaf-

fected peers.23,24 In a study from Taiwan, both groups were 

similar in moderate to vigorous physical activity, although 

asthmatic children participated less in vigorous activities 

than their nonasthmatic counterparts.25 Interestingly, one 

study showed that children with asthma exercised more 

and preferred more intense activities compared to their 

nonasthmatic peers.26

Many studies have taken into account the importance 

of physical activity in health promotion and have focused 

on the approach and process of decision making in exercise 

participation. The findings identified factors such as attitudes, 

motivation, self-control, self-efficacy, and enjoyment in 

physical activity.27 Record and evaluation of psychological 

factors that influence children’s health behavior was based 

on one of the most famous theoretical models – the planned 

behavior theory.28

The theory of planned behavior was developed by Ajzen 

and Fishbein29 and is one of the most commonly used theories 

of the relationship between attitude and behavior. According 

to this theory, as the intention of an individual increases, the 

possibility of performing the behavior increases.

The most important factors of the theory in predicting a 

person’s intention to participate in a particular activity are: 

(a) attitudes, the degree of positive or negative response 

toward the behavior; (b) intention, precedes each behavior 

and determines whether or not it will happen; (c) social role 

model, the role that individuals of the social environment 

play in the execution of the behavior; (d) attitude strength, 

the certainty that everyone feels in order to participate in 

the activity; (e) self-identity, focuses on how capable each 

child considers himself/herself in order to participate in the 

activity; (f) information, information on matters related to the 

behavior; and (g) knowledge, education on matters related 

to the behavior.28–31

The development of attitudes and behaviors toward exer-

cise can increase children’s participation in exercise, contrib-

uting to mental and physical health, better management of 

the disease, prevention of complications, and delay of disease 

development.32 Asthmatic children who experience the ben-

efits of exercise are more likely to be active throughout their 

lives. However, there is limited research focusing on attitudes 

toward exercise from the perspective of school-aged children 

with asthma. Attitudes toward exercise and perceived physi-

cal activity competence of these children have been signifi-

cantly correlated to physical activity involvement,15 but no 

behavioral differences toward exercise, self-perception, or 

physical self-concepts have been found between asthmatic 

and nonasthmatic children.23 More studies are needed to 

investigate whether children with asthma exercise less than 

their healthy peers and to what extent they incorporate the 

psychological factors related to physical activity.

In the present research we use the theory of planned behav-

ior to address, for the first time, factors of attitude and intent 

to exercise in the asthmatic population. New information 

will emerge from this research regarding the level of physical 

activity of children with and without asthma in Greece. The 

understanding of how children perceive their participation 

in recreational sporting activities and what factors influence 

their attitude and will contribute to identifying strategies that 

increase their participation in exercise and provide health 

promotion intervention in school settings.
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The purpose of the research was to examine the level 

of physical activity in children with and without asthma, to 

investigate the factors of the theory of planned behavior that 

affect their intention to exercise, and to investigate the effect 

of gender in the above factors.

Materials and methods
Sample
The study included 50 children with asthma and 50 without 

asthma. Of these 100 children, 42 were boys and 58 were girls 

and all were aged between 9 and 14 years (mean ± standard 

deviation, 11.44 ± 1.33; Tables 1 and 2). We used random 

and convenience sampling; participation was voluntary. The 

children were allocated to the asthma group based on whether 

they had been informed by a doctor that they had asthma. In 

order to collect a sufficient sample of children with asthma, 

recruitment was carried out in pediatric/pulmonary clinics 

that the children visited for their pre-arranged examination. 

Children were excluded if they were prohibited from exercis-

ing or had to abstain from their usual physical activity from, 

for example, illness, recent injuries, weather conditions, or 

school exam period.

Instruments
Leisure time exercise questionnaire. The leisure time exercise 

questionnaire was designed in order to evaluate the frequency 

and intensity of exercise at leisure time over a 7-day period.33 

It is a reliable and valid instrument for measuring physical 

activity even in children as young as 9- to 10-years old.34 

Thedorakis and Hassandra standardized the questionnaire 

for the Greek population.35

The first part of the questionnaire measures weekly 

frequencies of physical activity in three intensity categories 

based on the subjective perception of each participant: intense 

(the average value of metabolic equivalents of task [MET] 

for this category of physical activity is 9 METs), moderate 

(average value 5 METs), and mild (average value 3 METs). 

In the second part, the participants provided information 

regarding how often they participated in a sweaty, systematic, 

physical activity during a 7-day period.

The overall indicator of exercise or the total energy cost 

is calculated by the sum of the number of the frequency 

of activities per category, multiplied by their respective 

averages of the value of energy cost (MET) per category: 

(intense exercise × 9 METs + moderate exercise × 5 METs + 

mild exercise × 3 METs). MET is a simple way of calculat-

ing the energy expenditure for any activity.33 One MET is 

equivalent to a metabolic rate consuming 1 calorie/kg of body 

weight per 60 minutes of specific physical activity.

Planned behavior questionnaire. The questionnaire of 

Ajzen and Madden includes 33 questions and consists of the 

following seven factors:36

1.	 Attitudes (six questions), for example, “For me to exercise 

regularly the next 2 months is …” Responses were rated 

on a 7-point scale on six bipolar adjectives (7 = good to 

1 = bad, 7 = healthy to 1 = unhealthy, etc).

2.	 Intention (three questions), for example, “I intend to exer-

cise regularly the next 2 months.” Responses were rated 

on a 7-point scale where 1 = very unlikely and 7 = very 

likely.

3.	 Social role model (four questions), for example, 

“Generally, I enjoy doing what some important individu-

als want me to do.” Responses were given on a 7-point 

scale where 1  =  will strongly disagree and 7  =  will 

strongly agree.

4.	 Self-identity (four questions), for example, “It is in 

my character to exercise regularly the next 2 months.” 

Responses were given on a 7-point scale where 

1 = strongly disagree and 7 = strongly agree.

5.	 Attitude strength (eight questions),  for example, “Is it 

right for you to exercise regularly for the next 2 months?” 

Responses were rated on a 7-point scale where 7 = not at 

all and 1 = very much so.

6.	 Information (four questions), for example, “I am very 

interested in any information regarding exercising 

regularly.” Responses were given on 7-point scale where 

1 = I strongly disagree and 7 = I strongly agree.

7.	 Knowledge (four questions), for example, “How well 

informed about exercising regularly do you believe that 

you are?” The answers were rated on 7-point scale where 

7 = very little and 7 = a lot.

Procedure
Data were collected in cultural societies and pediatric/

pulmonary clinics of northern Greece. The participants 

Table 1 Distribution of the sample by gender and group

Asthma Without asthma Total

Boys 19 23 42
Girls 31 27 58
Total 50 50 100

Table 2 Mean and standard deviations of age by gender and group

M ± SD

Boys Girls Without asthma Asthma

Age 11.52 ± 1.29 11.36 ± 1.37 11.52 ± 1.31 11.34 ± 1.36
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completed two questionnaires: the leisure time exercise 

questionnaire33,35 and the planned behavior questionnaire.30,36,37 

Personal information and questions regarding classification 

and exclusion criteria were also included.

The children and their parents were informed about 

the procedure, and the parents gave their permission. The 

questionnaires were anonymous, and the children answered 

without parental assistance. All procedures were performed 

in compliance with relevant laws and institutional guidelines 

and were approved by the Democritus University of Thrace’s 

Ethics Committee.

Statistical analysis
The analysis of reliability of Cronbach α was used for the 

internal consistency of the scales. Two-way analysis of vari-

ance (ANOVA), with group and gender, was used for each 

of the 13 dependent variables of the study.

Results
Of the 100 study participants, seven children were excluded 

from the research for not taking part in their usual physical 

activity due to illness, injuries, or travelling. The results 

from the descriptive analysis of the planned behavior factors 

and the physical activity factors are presented in Table 3.

Analysis of reliability
For the planned behavior questionnaire, internal consistency 

was verified by calculating the coefficient of Cronbach α. 

The coefficient for each questionnaire factor was: attitudes 

α = 0.87, intention α = 0.99, self-identity α = 0.92, attitudes 

strength α = 0.94, social role model α = 0.62, information 

α = 0.84, and knowledge α = 0.97. The overall internal con-

sistency of the scale was α = 0.97.

The leisure time exercise questionnaire has previously 

been assessed for its reliability by using the test–retest 

method. This revealed high validity and reliability in children 

and adolescents (r = 0.81; P , 0.001).33

ANOVA
Differences by group. For frequency and level of physical 

activity, there were significant differences among the groups 

in the variable intense exercise (F
(1.96)

 = 4.749; P , 0.05) and 

in systematic exercise (F
(1.96)

 = 5.471; P , 0.05). Children 

without asthma had more intense (mean score ± standard 

deviation, 3.66  ±  2.02) and more systematic exercise 

(2.48  ±  0.73) than asthmatic children (2.78  ±  1.95 and 

2.08  ±  0.82, respectively) (Figure  1). There were no sig-

nificant differences among groups with moderate or mild 

exercise, total exercise indicator, or planned behaviors.

Differences by gender. Physical activity by gender was found 

to be significantly different in intense exercise (F
(1.96)

 = 7.379; 

P ,  0.01), mild exercise (F
(1.96)

 =  8.232; P ,  0.01), total 

exercise indicator (F
(1.96)

 = 20.043; P , 0.01), and systematic 

exercise (F
(1.96)

 = 4.960; P , 0.05). The mean scores of boys 

(intense exercise, 3.88 ±  2.06; mild exercise, 4.93 ±  2.86; 

total exercise indicator, 68.29 ± 18.31; systematic exercise, 

2.5 ± 0.77) were higher than those of girls (intense exercise, 

2.74 ± 1.87; mild exercise, 3.45 ± 2.54; total exercise indicator, 

52.86 ± 15.17; systematic exercise, 2.12 ± 0.79) (Figures 2 and 3).

Factors of planned behavior by gender were significantly 

different only for self-identity (F
(1.96)

 = 4.429; P , 0.05) and 

social role model (F
(1.96)

 = 4.988; P , 0.05). For self-identity, 

Table 3 Mean scores, standard deviations, and statistical significances of the physical activity and planned behavior variables by gender 
and group

M ± SD
Boys Girls Without asthma Asthma

Intense exercise 3.88** ± 2.06 2.74** ± 1.87 3.66* ± 2.02 2.78* ± 1.95
Moderate exercise 3.90 ± 1.52 3.57 ± 1.74 3.66 ± 1.82 3.76 ± 1.49
Mild exercise 4.93** ± 2.86 3.45** ± 2.54 3.74 ± 2.85 4.40 ± 2.61
Total exercise indicator 68.29** ± 18.31 52.86** ± 15.17 62.06 ± 18.43 56.62 ± 17.66
Systematic physical activity 2.5* ± 0.77 2.12* ± 0.79 2.48* ± 0.73 2.08* ± 0.82
Attitudes 6.81 ± 0.28 6.69 ± 0.31 6.77 ± 0.27 6.71 ± 0.34
Intention 6.65 ± 0.76 6.36 ± 0.74 6.60 ± 0.73 6.37 ± 0.78
Self-identity 6.41* ± 1.01 5.97* ± 0.92 6.29 ± 0.97 6.03 ± 0.98
Attitudes strength 6.59 ± 0.73 6.26 ± 0.88 6.47 ± 0.78 6.33 ± 0.88
Social role model 6.39* ± 0.54 6.59* ± 0.40 6.55 ± 0.45 6.47 ± 0.49
Information 5.41 ± 0.91 5.13 ± 0.74 5.34 ± 0.84 5.16 ± 0.80
Knowledge 5.86 ± 1.10 5.51 ± 0.76 5.6 ± 1.02 5.67 ± 0.85

Notes: *P , 0.05; **P , 0.01.
Abbreviation: SD, standard deviation.
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the mean score of boys (6.41 ± 1.01) was higher than that of 

girls (5.97 ± 0.92), while the opposite was found for social 

role model of girls (6.59  ±  0.4) and boys (6.39  ±  0.54) 

(Figure 4).

Interaction of gender and group factor. No interaction 

was found between gender and any of the 13 variables of 

the study.

Discussion
Our results confirmed previously published findings in which 

no significant differences were found in mild or moderate 

exercise or the overall level of physical activity between 

asthmatic children and their nonasthmatic peers.15,38 These 

findings suggest that children with and without asthma 

have a comparable level of physical activity. The reasons 

for this could be that (1) children, especially those with 

mild asthma, underestimate their symptoms or even ignore 

them or (2) health education at school and physicians’ rec-

ommendations to participate in all physical activity may 

have influenced the children with asthma to lead normal, 

physically active lives.

Our results also showed that children with asthma had 

lower levels of intense exercise and limited systematic physi-

cal activity compared to their nonasthmatic counterparts. Our 

results are in agreement with other recent studies in which 

asthma was shown to negatively affect systematic exercise 

involvement of children, particularly in intense and extended 

activities.14,25 These behaviors suggest that asthmatic chil-

dren are influenced by factors associated with the disease 

to avoid intense and regular activity, eg, greater sense of 
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their disability. The removal of the barriers responsible for 

this behavioral pattern may help modify attitudes among 

school-age asthmatic children toward a particular level of 

exercise (from mild/moderate to more intense).

Our investigation of the seven planned behavior factors 

for exercise did not show any significant differences between 

asthmatic and nonasthmatic children, which is in agreement 

with the findings of Brook and colleagues.39 Children with 

and without asthma appeared to have equivalent positive 

attitudes and intentions toward physical activity and were 

similarly informed regarding exercise issues. Although some 

levels of physical activity differed between the two groups, 

attitudinal factors did not differ, possibly because affected 

children had (as expressed in the questionnaire) a strong desire 

to be treated as healthy youngsters and live normal lives.

Factors that showed a significant difference between 

genders were self-identity and social role model. Boys/girls 

considered themselves more capable of participating in 

exercise, while exercise participation by girls was influenced 

more by individuals in their social environment. The effect 

of gender on these two factors has been noted in other stud-

ies. Factors of perceived competence and commitment to 

physical education have been reported as adversely affecting 

the intent of girls to participate in physical activity,40 while 

the opinion and support of social peers appeared to more 

positively influence involvement in physical activity of girls 

compared to boys.41 Gender differences in all the physical 

activity factors, except moderate exercise, confirmed the 

results of other studies that girls participate less in sports 

than boys and express less interest for future involvement.42,43 

The difference between genders in physical activity becomes 

more evident as children approach puberty and inactivity 

mechanisms activate in girls.44

It is worth mentioning that despite our findings in gender 

differences, the results did not reveal any interaction with 

asthma. This can be attributed to the fact that we did not 

classify the severity of asthma. If the asthmatic sample had 

a high proportion of mild asthma, this may have eliminated 

the differences between the two groups and the interaction 

between asthma and gender. A previous study between 

healthy controls and affected children also showed that 

childhood asthma is not associated with a decreased level 

of daily physical activity.38 The classification of participants 

into asthma severity groups could be included by using 

the diagnosis of a specialized practitioner during sampling 

or assessing the symptoms of asthma with an approved 

questionnaire.

Another limitation to our study that should also be 

addressed is the assessment of physical activity. Self-report 

questionnaires are widely criticized as possibly not reflecting 

the real level of physical activity. For this reason, research-

ers have suggested that physicians should obtain reports 

from children rather than parents.45 La Torre et al argued that 
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using self-reports is more appropriate than using objective 

instrument measurements.46 We tried to address this limita-

tion by selecting an instrument appropriate for children and 

excluding parental involvement.

Health professionals and physical education teachers 

should motivate all children, especially those with asthma, to 

increase their level and frequency of physical activity. Future 

health promotion interventions should target school settings 

so that exercise  is part of the normal lifestyle. The publicity 

about exercise and an athletic lifestyle, relevant campaigns, 

education and information on exercise and health issues, pro-

motion of interventional or experiential exercise programs, 

and a permanent political health education program should 

constitute a priority for our country.

Conclusion
Our findings suggest that children with and without asthma 

have the same positive attitudes and intentions toward physical 

activity. The two groups participated similarly in mild/moderate 

intensity activities, but asthmatic children did not exercise regu-

larly, having the tendency to avoid more intense activities.

Future research should investigate the impact of psycho-

logical factors on the behavior of children with asthma toward 

physical activity. This could provide more information on 

whether these children require special treatment by physical 

education teachers, particularly in terms of motivation.
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