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Abstract  

Objective To assess the effect of an education and exercise protocol on quality-of-life 

(HRQOL) and morbidity in high risk children with asthma  

Study design Thirty-two children with moderate-to-severe asthma who had a low quality-of-

life level (generic-total-score<P10 reference; mean age: 10 years; range: 8-12 years) 

participated in this rehabilitation-program that included 10 training-sessions of 150 minutes, 

once a week. Two groups were randomly formed: the control group (C; n =14) that received 

regular care and the training group (T; n = 18) that received regular care and the program. 

Parents and teachers received education training. Outcome was defined as HRQOL and 

health care utilization, absence from school, and lung function. 

Results All children completed the study. At the start, intervention and control group were 

well matched on asthma-severity and pulmonary function that remained unchanged in both 

groups. Significant improvement of quality-of-life and morbidity was evident only in the 

training group (T vs. C). Generic-total-score improved (Effect size +1.44; mean +16% ± 12% 

versus -1 ± 4%: P < .001) and asthma-specific-total-score improved (ES 0.74; mean +13% ± 

13% versus -1.3 to -3 ± 8%: P < .05). Sick days (ES 0.78), oral prednisone courses (ES 0.71) 

and doctors visits (ES 0.74) dropped significantly in the training-group vs. no change in the 

control-group (P < .01). 

Conclusion An education and exercise program offering low-intensity group activities was 

beneficial in high-risk children with mild-to-severe persistent asthma. This type of training 

improves both quality-of-life and morbidity. Exercise activities should be considered in 

rehabilitation programs for children with asthma. 
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Introduction 

Asthma is one of the most common chronic diseases in childhood. The prevalence in 

the Netherlands in school-age children increased to 6.2% in 1995. It is important to provide 

effective asthma management. With current therapeutic guidelines most children with asthma 

will have a near normal lung function and may live a normal life. However, control of asthma 

in children remains incomplete as in half of the children with asthma symptoms persist.1, 2 

Children who suffer from persistent asthma symptoms despite adequate care should receive 

asthma education to improve self-management. Recently it has been demonstrated that 

asthma educational programs do decrease morbidity, emergency room visits, and days 

absent from school.3  

Only one study has evaluated the effect of asthma education on health related quality-of-life 

in children, but was inconclusive due to incomplete quality-of-life data.4 In adults with 

disabling pulmonary diseases, beneficial effects of pulmonary rehabilitation programs on 

quality-of-life and morbidity have been demonstrated.5. Pulmonary-rehabilitation-programs 

offer education together with physical exercise to improve physical functioning.5. We 

developed an education and exercise program for children with the purpose to improve 

coping with asthma in daily-life, and thereby to improve quality-of-life.6, 7 It aimed at 

“Secondary Prevention in Asthma by Self-Management and Exercise”, and was called 

“SPASME”.  

The aim of the present study was to investigate whether this interventional program 

will improve health-related quality-of-life in school-age children with asthma.  
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Methods  

Subjects  

301 Children with asthma, known at the outpatient paediatric clinics of the University Hospital 

Groningen, and of three referral hospitals in the northern part of the Netherlands (Assen, 

Stadskanaal, Winschoten) were mailed. In the 204 children who responded (67.8%) the 

generic-quality-of-life-level was investigated by means of the DUCATQOL (Dutch-Child-AZL-

TNO-QOL-questionnaire). 53 Children had a high risk QOL-score below the normal range, 

which was defined as a total score under the tenth percentile (P10) reference score, while 

receiving regular care by paediatricians and asthma nurses. The inclusion criteria were: age 

7 through 12 years, asthma diagnosed according to international criteria (ATS 8), no recent 

exacerbation or infection, and a cognitive level consistent with seven years or more.  

Twenty-one children (40%) did not want to participate, either for personal reasons (n=15), or 

because the low total-DUX-25-score was not related to asthma (n=5). Incomplete 

measurement data caused exclusion in two children. 

Written informed consent for the study was obtained from the parents of all participating 

children, as well as from ≥ 12 years old children themselves. The Medical Ethical Board of 

the University Medical Centre Groningen and the participating referral hospitals approved the 

study.  

Design (figure 1) 

The design of the study was a randomised controlled trial with the aim to study the effects of 

the SPASME-program in the intervention-group (n=18) compared to a control group (n=14) 

over a six months period (Figure 1). All children continued regular care and visits to the 

referring paediatrician and asthma-nurse. In addition, the intervention group received the 

SPASME program, while the control group remained in regular care. We used the 

minimization procedure stratified by age, gender and lung function (absence or presence of 

reduction in lung function (FEV 1 >85% or FEV 1 ≤ 85%) to allocate children to intervention-

group or the control-group groups.18 The minimization procedure is a method for blind group 

allocation especially in case of small samples as in this study.18 Outcome was measured 

every three months starting before the study (T0), at three months (T3), at 6 months (T6) and 

only in the SPASME group at 9 months.  

The SPASME-program 

The program, “Secondary Prevention in Asthma by Self-Management and Exercise, 

(SPASME)”, was offered to children on an outpatient basis, over a three months period, in 

the child rehabilitation centre. A paediatrician supervised the SPASME-program. The asthma 
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nurse trained in the education program, and a child physiotherapist trained in the exercise 

part, delivered the program in groups of 8 children. 

Figure 1 

T0 T3 T6 T9
SPASME

Study design

RCT :comparison SPASME and Controls at T0 (baseline), 3 (T3),6 (T6) and 9 months later (T9) 

Follow-up : comparison SPASME ∆ T0-T9

T0 T3 T6

Controls

 

The SPASME-program consisted both of an educational program and a physical exercise 

program. The education program incorporated into SPASME was developed and validated 

previously, and included the child, its parent(s) and schoolteachers.6 The education program 

of SPASME provides education about asthma in sessions with the following subjects 

(appendix 1), medication and symptom management, attention for respiration and inhalation 

techniques, exercise, adherence and adjustments of life-style, including non-smoking.6 The 

educational themes are presented by games and learning materials specifically designed for 

the school age group (7-12 years).6 The educational program was focused on self-

management and at solving of day-to-day problems.  

The physical exercise program supported the educational program, which is based on the 

view that education by play and exercise are more natural modes of communication for pre-

adolescent children than only oral education.22 We designed our exercise program as an 

extension of the educational part, emphasizing breathing techniques during exercise and 

rest. During the training sessions there was attention for topics like differences between 

hyperventilation and shortness of breath, personal symptoms during strenuous exercise of 

fatigue and shortness of breath (Borg-score 13). We did not aim to improve the maximum 
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exercise capacity. The asthma nurse gave instructions to optimise medication-inhalation 

technique and demonstrated breathing exercises.  

Children participated in educational sessions (duration 1.5 hours) followed by exercise 

(duration 1 hour), once a week over a 10-week period, in groups of 8 to 10 children. Three 

months after finishing the SPASME-program, children participated in a follow-up session of 

education and exercise. Parents followed five educational sessions (duration 1.5 hour), every 

fortnight, and one session was offered to teachers (1.5 hours). In these sessions, the 

terminology and subjects of the child sessions were explained, and experiences with life style 

and solving of regular problems in daily life were exchanged. A written version of the 

education and exercise program, including teacher, parent and child information was 

available. 

 

Outcome measures 

Lung function (FEV 1 % pred and FEV 1 %FVC) was measured at the onset of the 

study and after three months. 

The exercise challenge test was done by a standardized protocol.11 Before and after 6 

minutes of running on a treadmill inhaling dry air, FEV 1was measured at 1,3,5,10, and 15 

minutes, and the percentage fall from baseline was calculated.11 A positive test was defined 

as a fall in FEV 1 from baseline after exercise of 10% or more (Exercise Induced Broncho-

constriction, EIB). The children with EIB were treated with maintenance inhaled 

corticosteroids (IC) or leukotriene-receptor-antagonists (LTA), and short acting β-agonist 

before exercise, according to guidelines from the Dutch Paediatric Respiratory Society.12  

Children ran an indoor circuit during 6 minutes, while breathing indoor air (adapted Cooper 

test) at the start and at the end of the SPASME program. Running-distance was measured. 

Peak Expiratory Flow-values were determined, before and after this indoor running test, with 

a portable peak flow meter, using the best of three measurements.  

 

Quality-of-life 

The health-related quality-of-life-questionnaires: DUCATQOL (DUTCH-Children-AZL-

TNO) and TACQOL- (TNO-AZL-Children-QOL) were used, both validated for the age group 

in this study.14-16  The 25 question version of the DUCATQOL, i.e. DUX-25-questionnaire, 

includes four functional domains, "physical, home, social and emotional" functioning, and a 

total-score.17 Questions relate to the subjective feeling of the child about its normal 

functioning. The responses are rated on a visual analog scale with smiling to crying faces, 
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and ranges from 5 to 1. The summative domain score was expressed as “DUX-25-total 

score”. High scores are related to high relate quality-of-life. The internal consistency of the 

DUX-25-domains (Cronbach-alpha) varies from 0.65 to 0.94.17 We used the DUX-25 

because its DUX-25-total-score may be used for discriminative purposes in individuals 

(Cronbach alpha 0.94). We defined generic-quality-of-life below the normal range, as a DUX-

25-total-score equal to or less than the tenth percentile (P10) score in the reference 

population.  

The TACQOL-questionnaire consists of a generic and an asthma-specific TACQOL-

module.14, 16, 19  The generic module covers 7 domains of functioning: 1) physical, 2) motor, 3) 

autonomic, 4) cognitive, 5) social functioning, 6) positive moods, and 7) negative moods.  

The asthma-specific module of the TACQOL covers 5 domains: 1) “complaints” 

(spontaneous symptoms), 2) “situations” (symptoms during activities), 3) “emotions’’ 

(“negative” emotions associated with asthma), 4) “medication’’ and 5) “treatment’’ (actions of 

medication use and doctor visits).19  

The TACQOL collects information on presence of a health problem and on the emotional 

response to it, and combines both responses in one quality-of-life score per item. The 

cumulative item-score per domain is expressed as a domain-score, representing health-

related quality-of-life in that specific domain [16]. In the present study, a total-score was 

calculated as the sum of the domain-scores. Internal consistency of domain-scores 

(Cronbach-alpha) of the generic TACQOL varies from 0.65 to 0.84 and for the asthma-

specific-TACQOL from 0.63 and 0.85.14, 16, 19  

We followed recommendations by Middel et al to study whether changes in quality-of-life-

scores between baseline T0 and T3, T6 or T9 were of clinical importance and defined 

changes in DUX-25 and TACQOL-domain-scores that had an effect size of 0.5 or more as 

“clinically important”.18 

 

Other clinical characteristics were evaluated in a parental questionnaire that 

assessed morbidity variables, such as -asthma severity (on a scale from light (1) to severe 

(7)), the number of visits to the general physician, emergency room and hospital, the number 

of asthma-attacks and of oral steroid courses, the days absent from school (child) or work 

(parent)- in the six months before and after the start of the study. This questionnaire also 

asked about demographic variables, such as gender, age, weight, length of the child, as well 

as parental age, educational level and employment-status.  
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Analysis 

We used a sample size analysis, to determine the number of children needed for the 

effect study.20 In the equation, a difference of 1 SD, a power of 80% and a significance level 

of 5% was used to calculate sample size. Based on these assumptions, the number of 

patients needed was 32. Quality-of-life-scores were adapted as percentage of the maximum 

possible DUX-25 and TACQOL-scores. As in ordinal data, differences between the 

intervention-group and controls were analysed using the Mann-Whitney test. Differences 

over time during follow-up were analysed pair wise using the Wilcoxon test.20 We 

dichotomized cases into two subgroups of children "with” and children “without a medication 

change", as dependent variable. We compared changes in quality-of-life-scores and 

morbidity between these subgroups with the Mann-Whitney test. For all tests a level of 

significance of p< 0.05, two-sided was used. All statistics were performed with SPSS 

statistical software version 10.  

 

Results  

Of the 204 respondents, 53 children (26%) had a total-DUX-25-score under P10 and these 

were the children invited for the present study. Thirty-two participated.  

We studied whether the 21 non-participants differed from the 32 participating children with 

respect to age, gender, length, weight or FEV1, but found no differences, except for a 

difference on medication. Non-participants used a lower daily mean inhaled corticosteroid 

dosage (p<0.05). In participants, mean (SD) age was 10 (1) years, length 147 (3) cm and 

weight 40 (2) kg. Fifty-three percent of the children were boys. Mean (SD) parental age was 

35 (3) years. Employment in at least one of the parents was 92%, while 8% were dependent 

on social security. Asthma severity, medication use, and prevalence of low DUX-25-total 

score were not significantly different between participants from the different hospitals. 

 

At the start of the study (T0), the intervention-group consisted of 18 and the control-group of 

14 children. Groups were comparable with respect to gender, age, weight, length, as well as 

parental age, educational level and employment-status, or for parental asthma severity 

score. Groups did not differ with respect to the number of emergency visits, the need for oral 

steroid medication, days absent from school (child) or work (parent) per year, lung function 

and the medication used (corticosteroid dosage). At T0, and after three months at the end of 

the SPASME-program (T3), the intervention-group did not differ from the control-group in 

lung function (baseline FEV1 and FEV1 changes during the EIB-test), or in running distance 

(during EIB-test and Cooper-test). 
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Table 1 Changes in quality-of-life over a six months period in intervention and control group 

 Children Parents 

 Intervention 
group 

Control 
group 

p Intervention 
group 

Control 
group 

p 

Physical functioning 16.9 (16.8) -3.0 (8.9) .001 10.4 (15.2) -1.5 (7.9) .019 

Functioning at home 17.5 (16.9) -1.4 (5.7) .000 16.2 (15.4) -1.4 (6.9) .001 

Social functioning 15.8 (15.3) 0.0 (4.9) .000 11.7 (14.6) 0.0 (1.4) .029 

Emotional functioning 15.0 (16.5) -0.5 (1.3) .002 15.3 (18.8) 2.3 (6.2) ns 

DUX-25 total-score 16.2 (12.2) -1.1 (3.6) .000 16.2 ( 9.7) 0.0 (2.4) .000 

       

Physical functioning 14.1 (20.8) 0.0 (10.7) .027 9.4 (19.8) 0.4 (13.5) ns 

Motor functioning 17.4 (22.9) -4.0 (13.2) .002 10.7 (13.1) 0.0 (2.7) .006 

Autonomy 12.0 (22.8) -1.9 (7.9) .022 8.3 (11.4) 0.4 (1.7) .008 

Cognitive functioning 7.3 (13.7) -1.4 (6.2) .048 5.8 (13.5) 0.9 (3.3) ns 

Social functioning 11.0 (18.2) -0.7 (1.9) .033 11.5 (15.3) 2.5 (8.3) .029 

Positive moods 15.4 (20.1) -0.9 (5.4) .008 19.0 (20.8) 1.8 (5.2) .017 

Negative moods 15.7 (20.3) -1.3 (9.2) .006 10.1 (12.6) 3.6 (8.7) .038 

Total-score 8.1 (13.8) 3.5 (11.3) ns 9.4 (11.9) 3.5 (8.7) ns 

       

Complaints 12.3 (21.1) 0.6 ( 8.1) .014 17.8 (21.8) -0.4 (9.6) .004 

Emotions 15.9 (25.5) -1.4 (16.7) .108 14.8 (18.6) 0.9 (3.8) .013 

Situations 14.3 (25.3) -2.6 ( 6.3) .020 18.6 (25.7) -1.2 (6.5) .001 

Treatment 15.6 (26.3) 4.8 (10.7) .331 11.7 (18.1) 2.1 (7.2) ns 

Medication 5.1 (16.2) 0.0 (15.0) .458 3.6 (17.2) 2.1 (7.2) ns 

Total-score 11.9(16.5) 1.5 (14.5) ns 11.5(13.0) 2.1 (15.2) ns 

∆T6-T0 (∆Mean ∆SD) change in score (%) between baseline (T0) and 6 months later (T6) in the 
intervention-group (SPASME plus regular care, n=18) and control-group (regular care alone, n=14); 
Mann Whitney test between intervention and control group. 
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Table 2: DUX and TACOL-scores at T0 and changes during six months of follow-up  

 Child Parents 

        T0          T3 W          T6 W T0           T3 W         T6 W 

Functioning Mean (SD) ES p ES p Mean(SD) ES p ES p 

Physical 47.0 (15.4) .93 .007 .99 .004 51.6 (21.5) .30 .172 .54 .023

Home 61.1 (14.1) 1.01 .001 1.18 .002 64.4 (20.8) .43 .143 .65 .005

Social  54.7 (10.9) 1.44 .001 1.51 .001 61.3 (12.9) .78 .097 .91 .011

Emotional  51.4 (15.4) 1.17 .000 .91 .003 51.9 (17.7) .55 .060 .85 .017

Total DUX 53.2 (10.5) 1.48 .000 1.44 .001 56.5 (14.4) .68 .044 .87 .002

           

Physical 59.7 (23.1) .75 .077 .43 .028 67.5 (16.5) .32 .378 .41 .123

Motor 73.1 (23.2) .51 .181 .65 .004 75.1 (18.9) .69 .010 .75 .014

Autonomy 86.0 (22.8) .44 .230 .61 .020 86.0 ( 8.9) .80 .012 1.0

7 

.021

Cognitive 80.9 (24.6) .26 .357 .21 .092 81.4 (19.8) .38 .332 .08 .157

Social 83.1 (22.3) .47 .217 .59 .014 78.9 (18.5) .79 .023 .85 .016

Pos moods  73.7 (19.7) .48 .054 .44 .018 71.7 (25.5) .71 .016 .58 .009

Neg moods  63.6 (21.7) .16 .287 .55 .016 62.1 (17.5) -.03 .590 .38 .017

Total 66.3 (19.2) .67 .081 .58 .054 74.0(14.4) .69 .056 .79 .013

           
Complaints 54.4 (22.9) .49 .115 .54 .046 58.6 (19.6) .63 .078 .63 .003

Emotions 76.1 (26.5) .45 .050 .77 .040 77.2 (20.3) .55 .059 .76 .014

Situations 53.8 (22.9) .55 .043 .63 .069 58.0 (15.3) .71 .034 .92 .013

Treatment 77.4 (23.9) .41 .055 .65 .021 81.7 (14.2) .34 .166 .88 .026

Medication 71.6 (20.2) ..09 .779 .22 .312 69.4 (14.6) .53 .223 .22 .363

Total 66.3 (19.2) .54 .143 .74 .024 69.2 (14.6) .66 .075 .88 .007

Mean (SD) as % scores; ES: Effect size of changes between T0 and T3, and T0 andT6; W 
Wilcoxon test; p differences in changes between measurements; T0 before, T3 after SPASME, T6=3 
months after conclusion. Pos positive; neg negative 
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Quality-of-life 

At T0, the mean HRQOL-scores between intervention and control group did not differ.  

Three months after the start of the SPASME-program, at T3, a comparison between control 

and intervention group showed significant differences in children’s mean DUX-25-scores in 

all domains in favour of the intervention group. These differences were still present at T6. 

Between T0 and T3, SPASME participants had reported significantly greater changes in all 

DUX-domains and in the domain “situations” than the control-group.  

Between T0 and T6, (Table 1) SPASME participants had reported significantly greater 

changes in quality-of-life-scores compared to controls in all DUX-25 and TACQOL-generic 

domains and in several TACQOL-asthma-domains, reported by children. 

Table 3 Morbidity parameters 

Numbers per year (6 months data linearly). *Severity score (range 1-7). ES: Effect size of changes 
between T0 and T6; p value Mann-Whitney test.  

 

In parental reports of the intervention group changes in many generic domains and in the 

asthma-specific domains that are related to symptoms and emotions were significantly 

 Intervention group  Control group  

 T0 T6 ES p T0 T6 ES p 

Extra visits general 

physician 

3.8 (4.8) 1.1 (1.8) .74 .016 2.4 (2.8) 2.9 (5.4) -.12 .317 

Visits paediatrician 4.2 (3.4) 2.7 (2.7) .49 .151 2.1 (3.0) 1.9 (2.8) .07 .317 

Hospital admissions 0.6 (2.2) 0.1 (0.5) .19 .593 0.5 (1.9) 0.2 (0.8) .58 .317 

Asthma-attacks 1.9 (3.2) 1.3 (3.1) .31 .833 2.3 (4.1) 1.2 (1.9) .10 .655 

Oral Prednisone 

courses  

1.6 (2.5) 0.3 (0.7) .71 .013 1.6 (3.0) 1.2 (2.9) .14 .317 

Absent from school 7.4 (11.2) 1.1 (1.9) .78 .012 6.3 (9.0) 6.5 (9.4) -.02 .655 

Parent home from 

work 

4.3 (8.5) 1.1 (2.3) .51 .116 6.2 

(10.1) 

3.1 (5.3) .38 .655 

Severity asthma * 2.0 (0.7) 1.8 (0.8) .27 .180 1.8 (0.8) 1.6 (0.9) .23 .180 

Medication changes 0.6 (2.4) 1.8 (3.1) .34 .292 2.1 (2.6) 0.5 (1.4) .77 .088 
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greater than in the control-group between T0 and T6, though these differences had not 

reached significance at T3 yet.  

Morbidity 

At T0 and T3 morbidity between SPASME and control group did not differ. At T6 changes in 

morbidity items in the SPASME-group were significantly greater than in the control group, as 

there was a significant reduction in visits to the general physicians, in oral corticosteroids 

courses, and in days absent from school compared to the half year before SPASME (Table 

3).  

 

Discussion  

The educational and exercise (SPASME) program offered to a high risk group of 

school age children with asthma and their caregivers did result into a significant improvement 

of quality-of-life and morbidity, compared with regular care. Improvements of quality-of-life 

were clinically important. Children, who participated, perceived a better generic- and asthma-

specific quality-of-life with improvement persisting for several months after the SPASME-

program, while they enjoyed less medical consumption and fewer days absent from school. 

Effects of education alone on morbidity have been studied in a recent meta analysis, and a 

reduction of days absent from school and of medical services resulting from education 

programs was described, which is similar to our findings of decreased morbidity.3 This 

systematic review did not yield studies evaluating quality-of-life after education.3 One other 

study on effects of education on asthma-specific-quality-of-life showed clinical improvement 

and a positive effect of intervention on morbidity in frequent visitors of emergency 

departments.4 However, quality-of-life data in this study were incomplete and no control 

group was included.  

In our study, significant changes in quality-of-life could be ascribed to the effect of the 

SPASME-program. It remains uncertain what component of our SPASME-program may have 

contributed to the positive effect on quality-of-life, whether it is education, exercise or the 

combination. In our setting we were not able to study the effect of the separate components. 

We based our program on an education that has similar effects to our findings on reduction 

of acute medical care and school absenteeism.6 In addition this study had showed a 

beneficial effect on coping and anxiety expressed as more preventive activities, better 

dealing with asthma, and higher prevalence of good inhalation technique compared to a 

control group.6  
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Our motivation to add exercise to education came from the observed negative effects of 

symptomatic asthma on exercise performance in children, and from experiences and 

literature on adult pulmonary rehabilitation programs that include exercise and education.4 To 

enhance the effectiveness of asthma education, it is recommended to use child oriented 

communication techniques of asthma management by child and parents.7 It is known that 

play and motor activities are more natural modes of communication in children.7 We added 

exercise to education in a program designed for groups of children with asthma. Exercise-

sessions followed the educational- sessions in order to improve learning effects, physical 

feedback and attractiveness of the program.  

Our program was not focused on an improvement of maximum exercise capacity, which may 

explain the lack of change in running distance and in lung-function.9 Our findings are 

consistent with studies of asthma education in adults that have shown improvement in quality 

of life after asthma education without changes in lung function.24,25  

As we used an existing education program, we may assume similar effects on coping in our 

intervention group as in the original study.6 We did not study effects on coping, but used a 

generic questionnaire that is developed to incorporate coping of health problems. The 

TACQOL incorporates the appraisal of health status into the generic-scores in order to reflect 

coping with health problems.15 This property of the TACQOL-scores to reflect coping, may 

explain our finding of improvements in generic TACQOL-scores, considering that generic 

measures are said to be less sensitive. The effect sizes of changes in scores in the 

intervention group vary, but are consistent with our definition of clinically important change in 

most DUX-domains and some TACQOL-domains.18 Juniper considers a change in score of 

0.5 on a 1-7 scale as clinically important.27 We followed recommendations by Middel and 

defined clinically important change as a change in HRQOL-scores with an effects size of 

0.55 or more. Effect sizes of other teaching programs in childhood asthma for comparison 

are hard to find. In a meta-analysis of 143 programs of drug prevention in adolescents, the 

effect of teaching strategies on drug prevention was expressed as effect sizes of similar 

magnitude as those found in our study.23 

A weakness of our study is the small number of participants, which was caused by practical 

problems to set up a clinical trial of group-education. It has been shown that educational 

programs conducted in hospitals have problems attracting young people.26 Enrolment in 

education is largely dependent on parental motivation.21 Factors of importance to the 

implementation of asthma education programs were recently reviewed by Osman et al. and it 

was concluded that willingness of parents to participate in education is most at optimum 

times of “opportunity”, such as the time of diagnosis, acute events and medication change, 

and is much less at invitation.21 We made no use of optimum times as we had other 
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educational priorities to offer a program to a preset number of participants, of similar 

educational level at a preset time. Moreover, the selection of a high risk group of children 

with low HRQOL-scores may have hampered influx to our program, as in our part of the 

country a quarter of children with asthma had the predefined low HRQOL-score under P10. 

Despite these problems, we were able to reach the pre-calculated number of participants in 

the RCT-study that was based on a sample-size analysis before the start of the study. As 

more children participated at our invitation (59%) than the expected one third 21, we may 

assume that the selection of children with low quality-of-life may have favoured the selection 

of motivated children somewhat.  

Findings in this study apply only to children in paediatric practice that had a low generic- 

(DUX-25)-total-score. Children with persistent asthma may profit from participation in 

education programs independent of their HRQOL-score. Further studies are needed to 

evaluate effects in children with persistent asthma who have somewhat better quality-of-life 

level and in those children treated in general practice. The preferred time would be at the end 

of elementary school and during adolescence. The aim would be to achieve self-regulation of 

asthma before the transition into adulthood. In order to motivate for the education-program 

and help cope with problems in exercise or other daily activities, the addition of exercise to 

education may be helpful. 

 

Conclusions  

This study showed that an educational and exercise (SPASME) program offered to school 

age children with persistent asthma and their caregivers led to a significant improvement of 

quality-of-life. Low quality-of-life scores improved significantly in children who participated as 

measured in generic and disease-specific-questionnaires, while children enjoyed less 

medical consumption and fewer days absent from school. 
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Appendix 1 

Education program               
I 
General 
1.  Learn about your problems with asthma and how to deal with them. 

2.  How to reduce bother in day-to-day life. 

3.  Why you need different sorts of medication. 

4.  How you can talk about your asthma with the doctor, teacher or other kids. 

    The thermometer of symptoms 

II 
Medication. 

5.  Why and what they do. 

6.  How do you feel that they are effective? 

7.  How do you feel and what to do if they are not effective. 

III  
Signs. 

8  Pay attention to physical signs. 
9.  Recognize signs of asthma. 

10.  Detect what causes signs in your case. 

IV 
Prevention 
11.  What to do to stop shortness of breath, rules of fist: 

12.  Stay calm, don’t panic, distract you, relax. 

13.  Take extra medication, if allowed. 

14.  Mind a good and relaxed posture to inhale and to do breathing exercises. 

15.  Leave an environment that causes symptoms. 

16.  Ask your parents what more you should do, maybe call the doctor. 

17.  It is important to talk about your asthma: 

  with your father/mother 

  with your brother/sister 

  with your uncle/aunt/grandparents 

V 
Feelings 
18.  Feelings about having asthma. 

19.  How to communicate without being a nuisance. 

20.  How to solve problems in 5 steps.  
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VI 
Communication 
21.  How to communicate with peers/teachers about your asthma 

22.   What is important for others to know to be able to help? 

23.    How to relax en calm down.  

24.  How to think positive.  

VII 
Learn 
25.  How to distract yourself  

26. How you can make yourself healthy, strong and fit 

27. What will we relate to the doctor next week? 

VIII 
Doctor’s visit 
28. Practice of the visit 

29. Real visit and questions 

30. Watching a TV-Video about asthma  

IX 
Repetition of what we learned 
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Exercise program         
 
Rules             

 
Breathing         
 Ways of breathing        

   Abdominal       

   Chest        

Through the nose or mouth?       

Posture          

Hyperventilation        

 
Exercise induced asthma        

Are you breathing hard or short of breath     

 
Listen to your body         

 What are physical signs        

  
The Thermometer       
 
How to deal with asthma in sports       

 Steps          

 Rest          

 What to do when you are afraid?      

 
Physical condition         

 Training of exercise-tolerance       

A training schedule to improve exercise-tolerance    

 
Choices of sports  

 




