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Chapter 2  
 

The impact of asthma on quality of life and day-to-day performance. 
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Objective We studied the effect of asthma and its severity on generic and asthma-

specific health related quality-of-life (HRQOL) in school children with longstanding asthma.  

Study design Cross-sectional survey of 198 children with asthma 7 to 11 years of age cared 

for in four paediatric outpatient clinics in the Netherlands. The asthma-specific TNO-AZL-

Child- Asthma-Quality-Of-Life Questionnaire (TACQOL-asthma) and the TACQOL-generic 

version were used to assess health-related-quality of life (HRQOL) that includes appraisal of 

QOL. Asthma severity was classified based on medication needed for optimal symptom 

reduction.  

Results The prevalence of asthma symptoms did not differ significantly between 

children with mild, moderate and severe asthma. TACQOL-generic-scores in infants with 

moderate and severe asthma were significantly lower than in the general population. Poorer 

generic-and asthma-specific-TACQOL-scores were associated with more severe asthma. A 

low correlation between asthma-specific-scores and generic-scores was found.  

Conclusion Lower generic-HRQOL is present in children with persistent asthma compared 

to peers. Children that use more medication, show appropriate reduction of asthma 

symptoms, but exhibit poorer HRQOL in a generic and asthma-specific measure than 

children with less severe asthma. Generic-HRQOL is related to asthma and to asthma-

severity, but has a weak correlation with asthma-specific-HRQOL. Therefore, the evaluation 

of asthma-specific and generic HRQOL should be both included in the clinical assessment of 

children with asthma.  

 

Abbreviations: HRQOL, Health related quality-of-life; TACQOL, TNO-AZL-Child-Quality-Of-

Life; QOL, Quality-Of-Life 

 



Quality of life with asthma 

 23

Introduction 

Asthma is the most frequent chronic disease in children.1 The options to treat the 

complications have improved over the last decades due to new medication and devices to 

deliver medication. Asthma cannot be cured and complaints due to asthma and its treatment 

will remain.1,2 The perception of children and the parents regarding the burden of the disease 

may vary.3-6 A European study showed that despite the regular occurrence of symptoms in 

the children, parents may perceive a good control of the disease.2  

The consequences of the disease for the personal and social life are dependent on both the 

effects of the disease, like frequency of symptoms, lung function and doctor visits, and on the 

way the child perceives the consequences of having asthma for general well being.4 

The impact of asthma on physical performance can be evaluated by parameters such 

as symptoms, asthma severity or lung function. The complaints in day-to-day life related to 

asthma or its treatment can be measured as asthma-specific quality-of-life.4-11 The effect of 

asthma on general performance can be estimated from the measurement of generic quality 

of life.11-15 The quality-of-life that is measured reflects the burden of asthma in daily life of the 

child. As the burden of asthma experienced by the child may be different from that reported 

by the parents4,7,15,16 , the measurement of quality of life must be based on information from 

the children themselves, as well as from the parents.  

It has been recommended that studies on the quality-of-life in children with asthma 

should use measures related to the disease (asthma-specific), as well as generic measures. 

But, studies in children with asthma that only use an asthma-specific measure of quality-of-

life (4-11) vastly outnumber those that use the recommended combination of generic and 

disease specific.(16,22,23) 

The purpose of this study is to evaluate the disease-specific and generic quality-of-life 

in children with asthma based on both reports of the children themselves and of their 

parents. As both asthma complaints and treatment vary between children, we specifically 

evaluated 1) the health-related quality of life in children with mild, moderate and severe 

asthma in comparison with a control group without asthma, and 2) the proportion of children 

with asthma who have a low level of quality of life and 3) how generic quality of life scores 

compare to asthma-specific scores in children with asthma.  

 

Patients and Methods 

 The study population consisted of 301 children, aged 7-11 years, diagnosed with 

asthma and treated in the outpatient paediatric clinics of the University Medical Centre 
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Groningen and three referral hospitals in the northern part of the Netherlands (Winschoten, 

Assen, Stadskanaal). In a mailing to all children, we asked parents and children to complete 

generic and asthma specific quality-of-life-questionnaires. Parents received instructions not 

to assist their children when completing the questionnaires. Four weeks after the mailing, we 

approached non-respondents by telephone. The pulmonary function data, Forced Expiratory 

Volume in 1 second (FEV1) and FEV1/%Vital Capacity, of the most recent lung function test 

were taken from the medical charts. Informed written consent for the study was obtained 

from the parents of all participating children. The Medical Ethical Boards of the Groningen 

University Hospital and referral hospitals approved this study.  

 Questionnaires 

The TACQOL (TNO-AZL-Child-Quality-of-life) questionnaire was used that has a 

generic as well as an asthma specific module that can be filled out by the patients and by the 

parents. The TACQOL-questionnaire is developed as a generic instrument intended for 

broad use with many types of diseases and treatments.19 We used the generic and asthma-

specific module.21 

The generic module covers 7 domains, 1) physical functioning (complaints), 2) motor 

functioning, 3) autonomic (independent) functioning, 4) cognitive (learning) functioning, 5) 

social functioning, 6) positive moods, and 7) negative moods.  

The TACQOL-asthma-module covers 5 domains, 1) “complaints”, 2) “situations” (symptoms 

provoked during activities), 3) “emotions’’ (“negative” emotions associated with asthma), 4) 

“medication’’ and 5) “treatment’’ (frequency of medication use and doctor visits).(chapter 3) 

The TACQOL-generic child and parental (proxy) questionnaires have shown good 

responsiveness, reliability and construct validity in the age groups 8-11 and 12-16.19,20 The 

disease-specific-TACQOL-asthma is compatible with the generic-core with respect to 

question-response structure and scoring system.(21)  

To differentiate between presence and appraisal of health problems may be important, as the 

mere presence of a problem is not the only factor that determines the health-related quality-

of-life (HRQOL). The TACQOL (TNO-AZL-Child-Quality-of-life) questionnaire has the unique 

property of collecting information on occurrence of a particular complaint or problem in 

functioning and for appraisal of such problems.  First the child is asked whether a problem is 

present. (Figure 1) 
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Figure 1 Item examples TACQOL-asthma and TACQOL-generic 
In the last month, have you/ has your child been/had… 
 

Short of breath? 
Coughing?  
Difficulty running? 
Able to stand up for yourself?        

never              occasionally   often 

  
 -               At that time my child/I felt 
  
                 fine     not so good    quite bad    bad  
Score 4                3               2                1               0          

 
If the problem is present, the degree to which the child is bothered emotionally by that 

problem is asked. In the domains “positive or negative moods” the response regarding 

occurrence is scored, since moods are affective statements.  

Using the TACQOL, the health-related-quality-of-life is scored as a combination of the 

occurrence response supplemented by the appraisal.15,19 Summations of the item-scores in 

one domain make up the domain-score.  

Internal consistency (Cronbach’s-alpha) of domain-scores of the TACQOL-generic varies 

from 0.65 to 0.84, and for the TACQOL-asthma it varies from 0.63 and 0.85.19-21 The 

reference data in the present study are TACQOL-generic-scores in an age matched Dutch 

population representative of the general population.15  

For the purpose of this study we constructed a TACQOL-generic-total-score and considered 

a total score under the tenth percentile value (P10) as a level of health-related-quality-of-life 

below the normal range.  

 

 Severity of Asthma 

A treatment schedule is developed in the Netherlands, as a guideline for treatment by 

paediatricians and general physicians. Medication is prescribed in steps, and frequency of 

symptoms after each step determines the need to take or deny the next step.27 In our opinion 

the treatment needed to control asthma is a good mode to classify asthma-severity in chronic 

asthma. Therefore we did not use a symptom-score nor applied the GINA-classification 

(global initiative on asthma).25,26 A paediatrician unfamiliar to the patients rated the asthma-

severity using information from the medical charts. Asthma was classified as mild in children 

with intermittent asthma who showed minimal symptoms after short acting (SA) β-agonists to 

relieve intermittent symptoms (step 1). Asthma was classified as moderate in children with 

persistent asthma who showed symptoms after the first medication step, but showed minimal 

symptoms after maintenance therapy with inhaled corticosteroids (ICS) in a low dose in 
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combination with SA β-agonists if needed (step 2). Asthma was classified as severe in 

children who continued to have serious symptoms, and needed ICS either in a higher dose in 

combination with a SA-β-agonist, twice day-to-day, or with a long acting (LA)-β-agonist or a 

leukotriene antagonist (LTA) (step 3).  

 

Statistical analysis 

TACQOL-domain-scores are presented as a percentage of the maximum mean 

scores. Differences between TACQOL-scores in the study group and the reference group 

were analysed using the Mann Whitney test.24 Differences in TACQOL-scores between the 

three asthma-severity groups were analysed using the Kruskal-Wallis test followed by a 

Mann-Whitney-test. In order to correct for a potential influence of sex and age on health-

related-quality-of-life, multiple linear regression analysis was performed with health-related-

quality-of-life domains as dependent variables and asthma-severity, sex and age as 

independent variables. Differences between asthma severity groups on proportions of clinical 

characteristics and symptoms were analysed using the χ 2 test, after dichotomization for 

presence and absence of features. Differences between asthma severity groups for other 

clinical characteristics were analysed with the Kruskal-Wallis test. Spearman rank correlation 

was used to analyze the relation between TACQOL-generic and TACQOL-asthma domain-

scores, and the relation between low total scores in generic and asthma-specific TACQOL-

modules. For all tests, a p value of 0.05 or less was considered statistically significant. All 

statistics were performed with SPSS statistical software version 10.  
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Results  

Out of 301 children approached 204 responded (67.7%). Complete sets of responses 

in both child and parental questionnaires were available in 198. The age was 10 (1.4) mean 

(SD) years; asthma duration was 3 (2) mean (SD) years; 59% were boys. Of the children 

14% had mild asthma, 45.5 % moderate, and 37% severe asthma. Severity grading was not 

reliable in 3.5%. 

In the 97 non-respondents, 48 parents were willing to share information about age, gender 

and asthma-severity during the telephone call after the first mailing. This sub-group of non-

respondents did not differ from respondents in mean age or gender, but in this group a 

higher proportion had mild asthma (mild asthma 25%, moderate 54%, severe 21%).  

Clinical characteristics of the children included in the study are given in Table 1. Asthma 

symptoms, related to asthma severity, are shown in Table 2. No significant differences were 

found in clinical characteristics and lung function between groups. The only difference is that 

children with severe asthma were older. Age and gender were considered potential 

confounders of results.  

Table 1 Distribution of clinical parameters in children with mild, moderate and severe asthma 

 Mild  
N=28 

Moderate 
 N=95 

Severe 
 N=75 

Medication No ICS LD-ICS HD-ICS±LTA 
 % % % 
Eczema present                      44 39 44 
Food allergy present              23 22 33 
Smoking at home                   36 22 20 
Oral corticosteroids course  * 21 17 27 
General Physician visits* 62 47 64 
Asthma attack* 29 41 46 
Sick days per year due to 
asthma 

50 44 64 

 Mean (CI) Mean (CI) Mean (CI) 
Sick days due to asthma 2.5 (5.1) 3.2 (5.4) 3.0 (3.7) 
FEV-1          CI % expected CI * 95 (68-122) 97  (89-104) 98  (93-103) 
TIF               CI % expected CI * 88 (79-98) 88    (85-90) 85    (82-87) 
ICS: inhaled corticosteroids. LD: low dose; HD: High dose. LTA: leukotriene antagonists. Source: 
parental and medical chart*. FEV 1: Forced expiratory volume in 1 second; TIF: Tiffenau index (FEV-
1/VC x100%). Mean and 95% confidence interval (CI) for mean 
 
The TACQOL-generic-scores as reported by the children and their parents were lower in the 

children with asthma compared to the reference population. The difference was seen in 

almost all generic domains with the exception of positive moods in the children’s reports, and 

negative moods in parental reports (Table 2 and 3).  
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Table 2 TACQOL-scores by children with asthma and in the reference population.  

 Reference 
n=1110 

Asthma  
n=198 

M W# 
p 

Mild  
N=28 

Moderate 
 N=95 

Severe 
N=75 

K-W # 
p 

TACQOL-
generic 

 M (CI)    M (CI)   

Total 89 (88-89) 85 (83-86) <0.001 89(86-92) 86(83-88) 82(79-86) 0.026b 
Physical 
functioning 

78 (77-79) 70 (68-73) <0.001 78(72-84) 71(67-75) 66(61-71) 0.006b  

Motor 
functioning 

93 (92-94) 84 (82-87) <0.001 90(85-95) 86(83-89) 81(77-85) 0.004b  

Autonomy 97 (97-98) 94 (93-96) <0.001 98(96-99) 95(93-97) 93(91-96) 0.014b  
Cognitive 
functioning 

89 (88-90) 85 (82-87) 0.02 91 (87-95) 85(82-89) 82(78-86) 0.019b 

Social contacts 93 (92-93) 90 (88-92) 0.01 93(89-96) 91(90-93) 88(84-92) ns  
Positive moods 85 (84-86) 85 (83-87) 0.37 88(84-93) 85(82-89) 84(80-88) ns  
Negative 
moods 

73 (72-74) 70 (67-72) 0.04 70 (64-77) 73(69-76) 66(61-70) 0.015c  

TACQOL-
asthma 

 M (CI)   M (CI)   

Total  79 (77-81)  83(78-89) 82(79-84) 75(72-78) <0.001bc 
Complaints  69 (66-72)  72(64-81) 70(65-75) 65(61-70) ns  
Situations  70 (67-73)  75(68-82) 74(71-78) 64(59-69) 0.001bc 
Emotions  87 (85-90)  90(83-96) 89(86-92) 84(79-89) ns  
Treatment   89 (87-92)  92(85-98) 92(89-95) 86(82-89) 0.002bc  
Medication  79 (77-81)  85(79-91) 80(77-83) 74(71-78) 0.002bc  

Mean and 95% confidence interval for mean: M (CI) presented as % of maximum score. Difference 
between asthma and general population, MW: Mann Whitney; between severity groups Kruskal-Wallis; 
#: corrected for age and gender with linear regression analysis. Higher scores indicate better Health 
Related Quality-of-Life. a ∆ mild-moderate, b ∆ mild-severe, c ∆ moderate-severe.ns not significant. 

 

The TACQOL generic scores were related to severity of asthma; the lowest scores were 

observed in children with severe asthma. Scores in children with mild asthma were not 

different from controls. (Table 2 and 3) Sixteen percent of the children with asthma reported 

total-TACQOL-generic-scores under P10. This proportion was significantly higher than in the 

reference population (CI 1-11%). In the child report the proportion was significantly higher in 

children with severe asthma (26%; CI 5-25%), but not in moderate (12%) or mild asthma 

(8%). Parents also reported significantly more total-scores under P10 in children with asthma 

than in the reference population (22%; CI 6-18%) both in children with severe (31%; CI 10-

31%) and with moderate asthma (20%; CI 1.9-18%). A moderate correlation was seen 

between reports on scores under P10 of children and parents (ρ 0.6).  

Compared to healthy children, children with asthma rate their health twice as often as poor 

(child report 67%; parental report 75%) and five times as often as very poor (10% vs 1.9%). 

Also the TACQOL-asthma-scores were related to severity of asthma (Table 2 and 3). 
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Differences between mild and severe and moderate and severe asthma were significant for 

most domains in child reports and for all domains in parental reports. 

Table 3 Parental TACQOL-scores of children with asthma and the reference population. 

 Reference 
N=1962 

Asthma 
N=198 

M W
p

Mild  
N=28 

Moderate 
 N=95 

Severe 
N=75 

K-W # 
P 

TACQOL-
generic 

 M (CI)  M (CI)   

Total 89 (89-90) 85 (84-86) <0.001 88(85-91) 85(84-87) 83(81-85) 0.016b 
Physical 
functioning 

84 (83-85) 76 (74-78) <0.001 80(73-88) 78(74-80) 73(70-76) 0.007bc  

Motor 
functioning 

96 (95-96) 86 (84-88) <0.001 91(84-89) 87(84-90) 84(81-86) 0.036abc  

Autonomy 98 (97-98) 95 (94-96) <0.001 98(95-99) 95(94-97) 94(92-95) 0.06b  
Cognitive 
functioning 

90 (89-90) 86 (84-89) 0.001 89 (86-94) 87(84-90) 84(79-89) ns  

Social contacts 93 (89-93) 91 (89-92) <0.001 92(89-95) 90(88-92) 91(89-93) ns  
Positive moods 92 (91-93) 91 (89-93) 0.026 92(87-97) 92(89-95) 90(87-94) ns  
Negative 
moods 

72 (71-73) 71 (68-72) 0.23 74 (68-81) 71(68-74) 68(63-72) ns  

TACQOL-
asthma 

 M(CI)   M(CI)   

Total  80 (79-82)  84(79-90) 83(81-85) 75(73-78) <0.001bc 
Complaints  71 (65-74)  77(68-85) 76(72-80) 64(60-69) <0.001bc 
Situations  72 (70-75)  79(72-85) 75(72-79) 65(61-69) <0.001bc 
Emotions  91 (89-92)  95(90-99) 92(90-95) 86(83-89) <0.001bc 
Treatment   90 (88-92)  92(87-98) 92(88-95) 87(83-92) 0.022c    
Medication  77 (75-79)  83(77-88) 78(75-81) 73(70-75) 0.001bc  

More parents than children in the reference population completed the TACQOL-generic-questionnaire. 
Mean and confidence interval for mean: M (CI) presented as % of maximum score. Difference 
between asthma and general population, MW: Mann Whitney; between severity groups Kruskal-Wallis; 
#: corrected for age and gender with linear regression analysis. Higher scores indicate better Quality-
of-Life. a ∆ mild-moderate, b ∆ mild-severe, c ∆ moderate-severe. ns not significant. 

Symptom prevalence reported by children showed no differences between severity-groups. 

(Table 4) Symptom prevalence reported by parents did not differ significantly from children’s, 

but findings from parents show a difference in prevalence between mild and severe asthma. 

Table 4 Symptoms in children with mild, moderate and severe asthma. 

  Mild  
% 

Moderate 
% 

Severe  
% 

p     
χ 2  

Wheezing                Child 
                                Parent 

58  
44 

58  
52 

68  
75 

Ns 
0.004 

Cough                     Child 
                                Parent 

73  
70 

84  
83 

83  
87 

Ns 
Ns 

Daytime symptoms Child 
                                Parent 

42  
37 

60  
52 

65  
72 

Ns 
0.002 

Night symptoms      Child 
                                Parent 

46  
41 

43  
37 

52  
67 

Ns 
0.001 

Difference between groups with no symptoms/symptoms (χ 2 -test). ns not significant 
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The correlation between TACQOL generic and asthma specific domain-scores are given in 

Table 5. The association between children’s scores in TACQOL-generic and TACQOL-

asthma-questionnaires was significant, but poor. Correlation of the TACQOL-asthma-

domains “complaints and situations” with TACQOL-generic physical domains (“physical, 

motor, autonomy”) was slightly stronger (ρ range 0.53-0.69) than between other domains (ρ 

range 0.09 to 0.4). 

Table 5: Correlation between generic and asthma-specific child reported TACQOL-scores. 

                          TACQOL-
asthma 
TACQOL-generic 

Complaints Situations Emotions Treatme
nt 

Medication 

Physical functioning 0.53** 0.55** 0.45** 0.3** 0.38** 
Motor functioning 0.53** 0.69** 0.55** 0.3** 0.45** 
Autonomy 0.35** 0.53** 0.25** 0.22** 0.17** 
Cognitive functioning 0.29* 0.43** 0.4** 0.24** 0.26** 
Social functioning 0.17* 0.28** 0.22** 0.16** 0.17* 
Positive Moods 0.12 0.23** 0.18* 0.09  0.19* 
Negative Moods 0.2** 0.31** 0.3** 0.18* 0.19* 
Spearman rank correlation coefficient (**p <0.001; * p<0.05)  

In parental TACQOL-questionnaires correlation between domains was similar or slightly 

poorer than in children’s reports. The correlation between low total-scores (<P10) in generic 

and asthma-specific-questionnaires was poor (ρ 0.3). 

 

Discussion  

This study shows that the generic quality-of-life in children with moderate and severe 

asthma is lower than in the general population. Secondly, quality-of-life measured in generic 

and asthma-specific-questionnaires is negatively influenced by the severity of asthma. The 

findings in both questionnaires indicate that a negative influence of asthma on quality-of-life 

persists, even if asthma was considered to be well regulated. 

In the present study the severity of asthma was rated according to the treatment needed to 

overcome problems related to the asthma.27 That treatment was successful is indicated by 

the lack of difference in complaints due to asthma between severity groups. At the same 

time, however, parents reported more complaints in infants with severe asthma. The 

classification mild asthma in the present study is consistent with GINA intermittent asthma, 

the moderate with GINA mild persistent and severe with GINA moderate and severe 

persistent asthma.26 

Despite the observation that the clinical complaints due to asthma were not different between 

the severity groups, the generic quality-of-life was negatively related to the severity of 
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asthma. The TACQOL asthma, an indicator of complaints specifically related to asthma, also 

showed a negative relation with the severity of asthma, as has also been shown in a number 

of other studies.5,9,10,18,22,23,28  

In our study there was a relative over-representation of children with moderate and severe 

asthma. The percentage of children with mild asthma that responded to our questionnaire 

was lower compared to the groups with moderate and severe asthma. This might be due to a 

lower impact of asthma in the group with mild asthma, with therefore a lower willingness to 

take part in this study. In the Netherlands, referrals to paediatricians are for moderate and 

severe asthma, while general physicians treat children with mild asthma. The group of infants 

with mild asthma seen by paediatricians might therefore not be a representation of the 

general population of children with mild asthma. 

Another study also evaluated generic and disease-specific quality-of-life in children with 

asthma.23 In this study generic data from parental questionnaires in the general population 

were compared with that in children with asthma. The study showed a lower generic quality-

of-life in children with asthma for all asthma severity groups compared to the general 

population.23 Our mild asthma group contains only children with mild intermittent asthma, 

while the mild asthma group in Sawyer’s study was composed of children that are similar to 

our mild and moderate asthma group. 23,26,27 This might explain that we did not observe a 

difference in quality-of-life between the mild asthma group and the general population as a 

result of a different severity classification. Our study shows findings of differences in both 

child and parental reports, while in the study by Sawyer the evaluation of the children’s report 

was not quite possible due to the lack of self assessed data from a peer reference group. 

Also in another study the comparison of self assessed generic quality-of-life in children with 

asthma compared to control infants is hampered by the lack of a suitable control 

population.22  

 

A poor correlation between clinical parameters and quality-of-life has been described 

before.10 The children with severe asthma in the present study were treated with a 

maintenance high dose of ICS or with ICS in combination with LTA. This more intensive 

treatment may have levelled differences in lung function and symptoms, but clearly could not 

decrease the burden felt by the children due to the disease. 

The weak correlation between generic and asthma-specific domain scores for almost all 

domains is a new finding from our study. This finding might indicate that the domains 

described in both questionnaires have a high domain-specificity and that quality-of-life has 

different components, both disease and non-disease related. The latter is in agreement with 
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a recent study by Juniper who concludes that asthma health status is composed of distinct 

components related to generic and asthma-specific problems.11 

In the present study, agreement on the quality-of-life between children with asthma and 

parents was good, as has been described in many chronic disorders. The agreement might 

have been influenced by parental assistance of children in completing the questionnaires, 

despite the request in the present study not to assist. 

In our study we observed a relatively large standard deviation of the mean generic scores, 

leading to small differences and considerable overlap between the TACQOL-generic scores 

in children with asthma and the general population. To evaluate the overlap, we studied the 

proportion of total-scores in the normal range and total-scores below P10. Scores below P10 

were found 2-3 times more often in children with asthma, mainly in the severe asthma group.  

The high proportion of scores in the normal range is reassuring and reflects the beneficial 

effect of current asthma treatment strategies. That many infants reported a normal generic 

quality-of-life will also be the result of the questionnaire used.19-21 The questionnaire used in 

this study incorporates the appraisal of complaints.15,19-21 Children with mild asthma might 

have complaints, but do not rate these as problematic. This positive appraisal influences the 

scores positively in 15 to 20% of children with complaints. Better understanding of influences 

that cause a positive view on health problems in children with asthma will facilitate treatment. 

Strengthening a positive view should be incorporated into treatment management of children 

with asthma. Positive views reflect positive coping. Findings in this study support the search 

for generic and coping factors to improve well being in asthma.  

 

Conclusion Lower generic-HRQOL is found in children with persistent asthma compared 

to peers. Children that use more medication, show appropriate reduction of asthma 

symptoms, but still exhibit poorer HRQOL with more severe asthma. This is seen not only in 

the asthma-specific, but also in the generic domains. Generic-HRQOL is related to asthma 

and to asthma-severity, but cannot be deduced from asthma-specific-HRQOL.  The 

assessment of HRQOL in asthma-specific and generic questionnaires should be part of the 

medical assessment of children with asthma.  
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In this study, prevalence of health problems was studied from responses in quality-of-life 

questionnaires and compared between children with asthma and healthy children. 

Study design: Measurements after a mail-survey of TACQOL (TNO-AZL-Child-Quality-Of-

Life)-Questionnaires. Responses from 184 children with asthma and parents from four 

outpatient paediatric clinics and from 1110 healthy children randomly selected in twelve 

municipal health services (8 to 11 years of age; response rates 67%). 

Outcome: Ratings on presence of the distinct problems in generic and asthma-specific 

questionnaires, on clinical parameters and on health. 

Results Despite optimal treatment, only one in three children with asthma rated good health. 

They rated significantly more problems of physical fitness, activities and exercise 

performance than the reference-population, but similar cognitive and social performance 

(exception peer contacts).  

Child-parental agreement was moderate to good in children with asthma, but poor in healthy 

children. Parents of children with asthma reported less tightness and playtime and more 

exercise problems than children. 

Conclusion The study of data from school-age children with asthma and healthy children 

in quality-of-life measures showed a lower functional health status and a higher prevalence 

of recent problems in performance in children with asthma, leading to a rating of poor health 

in twice as many children with asthma. Children with asthma rate more fitness and exercise-

related problems, but rate similar social and cognitive problems. Despite good treatment, 

asthma symptoms are common. Agreement between children with asthma and parents is 

better than in healthy children. 
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Introduction  

In children with asthma, quality-of-life is influenced by the burden of pulmonary problems and 

severity of symptoms, but also by the burden of management of asthma on top of the normal 

developmental tasks. Asthma may cause limitations to normal performance in day-to-day life, 

caused by having asthma as a chronic disorder.1 

Measurements of quality-of-life are commonly based on the results of -“disease-specific” and 

of “generic“- quality-of-life questionnaires. “Asthma-specific” questionnaires evaluate the 

burden of specific symptoms and complaints that are only present in children who have 

asthma. “Generic” questionnaires evaluate the burden of common health problems that are 

relevant for day-to-day performance to healthy children as well as to children with asthma. 

Symptoms, complaints and health problems constitute the distinct items within the 

questionnaires. Distinct items are composed into sets of items that represent the scales of 

the questionnaires. Only the sum of distinct items in each scale is used as an index of 

quality-of-life in current studies on quality-of-life in children with asthma.2-6, Hereby, the 

weighing of distinct items within a scale is not used as a source of information.  

Understanding distinct health problems that contribute to impairment of quality-of-life may be 

of help for physicians and families to cope more effectively with the child’s asthma and to 

reduce asthma-morbidity. It may also provide epidemiological data on prevalence of generic 

problems that we know very little about.6 7 

To our knowledge, one study performed not in children with asthma, but in healthy teenagers 

evaluated the assessment of the distinct problems in a quality-of-life-questionnaire with the 

aim to describe the prevalence of health problems.8 The present study presents prevalence 

of problems in day-to-day performance in younger school-aged children, both healthy and 

with asthma, in quality-of-life-questionnaires completed by both children and parents. Aims of 

this study were to compare the ratings of generic problems in children with asthma with that 

in healthy children, and to compare child and parental report on prevalence of recent generic 

and asthma-specific problems in asthma.  

 

Subjects and Methods 

In the present study responses to the distinct items by children with asthma were evaluated 

in the TACQOL-generic and compared with responses from healthy peers. Responses in the 

TACQOL-generic and TACQOL-asthma by children with asthma were compared with those 

by their parents. 
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Quality-of-life-questionnaires were collected in mail/mail-back surveys performed in 301 

children, aged 8-11 years, diagnosed with asthma based on international criteria (American 

Thoracic Society 14) and in 2520 healthy children registered at 12 Municipal Health 

Services.13  

Children with asthma were treated in the outpatient paediatric clinics of a university 

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

Stadskanaal, Winschoten), according to Dutch guidelines.15,16 In the present study children 

with acute exacerbations were excluded and children with asthma had received several 

treatment steps if needed to overcome symptoms.14-16,24 As another study showed that 

parental and child report in the general population are considered to give additional 

information1,5,13, cases with dual response by parents and children were included, which was 

the case in 67.7% of the addressed asthma population (n=197) and in 67% of the addressed 

healthy children (n=1110) representative of the general population.13  

 Informed written consent for the study was obtained from the parents of all participating 

children. The Medical Ethical Board of the Groningen University Hospital and the 

participating hospitals approved the study. 

 

Of the 104 non-respondents with asthma, 50% could be traced that supplied sufficient 

information in a telephone call to rate severity. Age and gender did not differ between non-

respondents and respondents. More non-respondents had mild and moderate asthma and 

less had severe asthma (mild 25%, moderate 54% and severe 21%) than respondents.  

 

Quality-of-life questionnaires 

The TACQOL (TNO-AZL-Child-Quality-of-life)-questionnaire is a generic questionnaire that 

allows for the study of functional status in children age 8-11 years. The TACQOL-generic has 

a validated proxy version and a disease-specific counterpart, the TACQOL-asthma.11-13  

The generic questionnaire assesses physical complaints, problems with motor performance, 

with self-care, with cognitive performance, and with social performance in relation to peers or 

parents (items see Table 1). The asthma-specific questionnaire assesses symptoms, 

spontaneous and in different situations and actions related to treatment (doctor’s visits, 

medication inhalation) (items see Table 4).  

All questions relate to the occurrence of problems in performance over the past few weeks, 

and vary from never (absent) to sometimes or often (present). The TACQOL-questionnaire 

also contains two scales to evaluate prevalence of positive and negative moods, but 
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responses in the latter scales were not evaluated in this study. 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 0.85.11-13 

 

Clinical information on age, gender, medication use, asthma severity, exacerbations, doctors 

visits, age of diagnosis, smoking parents, other family members with asthma, prior asthma 

education were obtained from a parental questionnaire. Lung function (forced expiratory 

volume in 1 second (FEV1) and Tiffenau-index (FEV1/Vital Capacity x100) values from a 

recent lung-function test), were obtained with parental consent from the medical charts.  

Children and parents were asked how they rated the child’s health on a 5-point visual scale, 

ranging from good to very poor (smiley, ranging from happy to very sad).  

 

Statistical analysis 

Prevalence of distinct items is described as percentages of children that answer to have 

experienced a health problem, either sometimes or often (present) in the past few weeks. 

After dichotomization for occurrence and absence of distinct problems, asthma and reference 

population were compared using the χ2-test. Differences in child and parental reports were 

evaluated using the Wilcoxon-test for paired samples. Child-parental agreement between 

identical items was calculated as Kappa-values. Findings were corrected for age and gender. 

 

Results 

Clinical characteristics 

Reports of 197 children with asthma were included and compared. Mean (SD) age was 9.6 

(1.4) years, and 116 (59%) were boys. 15 cases with recent exacerbation were excluded. 

Reports of 184 children and their parents were studied. Respondents had asthma for 

duration of 3 (2) years (mean (SD)); 26% of the children lived in homes with smoking family 

members; 30% had sisters or brothers with asthma. Children visited the general physician for 

asthma exacerbations on average twice a year, aside from the two regular visits to a 

paediatrician per year. Hospital admission due to an asthma attack in the last year was 

reported by 6%. Thirty percent of children and of parents had received some form of 

individual asthma education at the time of diagnosis. The mean (SD) number of days absent 

from school because of asthma was 4 (8) days per year. Age, gender and asthma severity 

were not significantly different between participants from the different hospitals.  
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14% had mild asthma, 45.5% moderate and 37% severe asthma (3.5% was not classifiable). 

Respondents with mild intermittent asthma used no maintenance medication, and with 

moderate persistent asthma used low and with severe persistent asthma used high dose 

maintenance inhalation corticosteroids. Thanks to the use of maintenance inhaled 

corticosteroids in children with moderate and severe asthma, prevalence of symptoms and 

lung function values were similar in children with mild, moderate and severe asthma. Lung 

function mean (SD) FEV 1 was 98 (13) % predicted, and Tiffenau index was 86 (9) % 

predicted. 

Findings on functional status are shown in Table 1 that shows scale scores for descriptive 

purposes.  

Table 1 Functional status in healthy children and children with asthma 

 child 

healthy 

n=1110 

child 

asthma 

n=184 

MW parents 

healthy 

n=1110 

parents 

asthma  

n=184 

MW 

TACQOL mean mean p mean mean p 

Physical 

functioning 

12 (3) 11 (3) <0.001 13 (2) 12 (2.5) <0.001 

Motor functioning 14.5 (2) 13 (2.5) <0.001 15 (1.5) 13 (2) <0.001 

Autonomy 15.5 (1) 15 (1.5) <0.001 15.5 (1) 15 (1.5) <0.001 

Cognitive 

functioning 

13 (2.5) 13 (3) 0.30 14 (2.5) 13 (3) 0.001 

Social contacts 14.5 (2) 14 (2) 0.13 14.5 (1.5) 14 (2) 0.005 
Scale-values for five functional domains (mean scores (S.D.) in a range of 0-16), reported by children 
and parents in two populations; differences MW: Mann Whitney (significant p<0.05). 
 

Functional status was lower in children with asthma than in healthy peers for the first three 

domains of the child reports and for all domains in the parental reports.  

Further evaluation of distinct problems is shown in Table 2. Compared to the healthy 

population, rating of several problems in physical and motor performance was significantly 

higher in children with asthma. Around one in two children with asthma reported complaints 

related to physical fitness and reported trouble in motor activities that require exercise 

capacity, such as (distance) running. One in three to four children had problems with bike 

riding and sports. Children with asthma reported little trouble in items of autonomic 

performance (self-care). Differences with the healthy population reported for washing and 

feeding are in favour of the asthma population.  
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Table 2 Comparison between asthma and healthy population on prevalence of generic health 
problems, reported by children (C) and by parents (P)  
TACQOL Asthma-C 

(n=184) 
Healthy-C 
(n=1110)  

χ 2 
 

Asthma-P 
(n=184) 

Healthy-P 
(n=1110)  

χ 2 
 

Physical complaints % % p % % p 
pain  
Ear/nose 47 47 0.908 46 *44 0.663
Abdominal pain 69 63 0.107 64 **53 0.003
Head ache 60 58 0.676 56 **44 0.003
fitness  
Dizziness 39 22 <0.001 **23 **8 <0.001
Nausea 48 46 0.571 45 **34 0.003
Fatigue 72 50 <0.001 *79 *46 <0.001
Sleepiness (day) 66 47 <0.001 **48 **30 <0.001
Drowsiness 37 20 <0.001 *23 **7 <0.001
Problem motor activity  
Running 53 21 <0.001 56 **11 <0.001
Walking 16 9 0.002 16 *6 <0.001
Standing 8 7 0.596 4 **3 0.330
Stairs 10 7 0.081 10 **3 <0.001
Play 17 6 <0.001 17 6 <0.001
Distance Running 71 37 <0.001 71 **19 <0.001
Balance 15 12 0.170 15 **7 <0.001
Sports 24 9 <0.001 24 7 <0.001
Bike riding 31 8 <0.001 31 *6 <0.001
Going to school 8 4 0.030 8 *9 0.674
Being handy 33 27 0.046 31 22 0.005
Hobby 9 9 0.841 8 8 0.956
Washing 1 4 0.025 4 8 0.03
Clothing 3 4 0.234 3 8 0.009
Toilet 2 3 0.605 3 4 0.718
Feeding 1 4 0.021 1 5 0.011
% of children endorsing problems in the last month, p-value of χ 2 test for differences between 
prevalence in the study and healthy population; * indicates a difference in the comparison of child-
parental reports in the asthma-P or reference-P population (** p<0.001 and * p<0.05) 
 

Ratings on problems in cognitive and social performance by children with asthma were not 

more frequent than in the healthy population (Table 3). The exception was that more children 

with asthma felt “less asked to play”, and felt “less at ease” with other children.  

Compared to the healthy population, parents of children with asthma rated a higher 

prevalence of nearly all items in the scales physical complaints and motor performance, 

including sports and bike riding. (Table 2) Parents in the asthma group rated a significantly 

higher prevalence of cognitive problems, in concentration, reading, and learning, and of 

social problems in the relation with parents than parents in the healthy population. (Table 3)  

Compared to child reports (Table 2*), parents in the asthma population, reported similar 

prevalence of most problems in physical, motor and autonomic performance, though 

prevalence of four out of eight physical complaints related to physical fitness (dizziness, 
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fatigue, sleepiness and drowsiness) differed significantly. Compared to child reports, parents 

in the asthma population reported similar prevalence of cognitive and social performance, 

though they reported significantly more “problems with concentration and impatience with 

parents” and less problems in being-asked to play than children.  

κ-values of child-parental agreement in the asthma population indicated moderate (κ .41- 

.60) to good agreement (.61- .80) on most items, while a fair agreement (κ .21-.40) was seen 

for a third of the items, and these were related to autonomy and to peer relations. 

 

Table 3 Comparison between asthma and healthy population on prevalence of academic and 

social problems reported by children (C) and by parents (P)  

TACQOL 
trouble with… 

Asthma-C 
(n=184) 

Healthy-C 
(n=1110)  

χ 2 
 

Asthma-P 
(n=184) 

Healthy-P 
(n=1110)  

χ 2 
 

Academic performance % % p % % p 
Concentration 43 40 0.50 51* 41* 0.010 
Schoolwork 44 44 0.99 39 36* 0.435 
Understanding  26 21 0.19 29 25** 0.191 
Arithmetic 38 36 0.60 35 29* 0.069 
Reading 25 19 0.09 24 18 0.034 
Writing 20 17 0.24 23 19 0.201 
Learning 33 28 0.13 31 23 0.025 
Expressing oneself 33 27 0.66 26 21 ** 0.069 
Social relations        
Less play with peers 6 5 0.50 7 5 0.361 
Ability to stand-up  11 10 0.60 13 10 0.195 
Less asked by peers 17 11 0.03 7 ** 7  ** 0.850 
Less at ease with peers 10 6 0.03 5 4 * 0.229 
Less play with parents 9 6 0.11 5 5 0.795 
Taciturn towards parents 18 20 0.56 22 13* 0.001 
Impatient with parents 37 35 0.76 55 ** 41** <0.001 
Rebellious with parents 55 48 0.06 59 57** 0.472 
% of children endorsing problems in the last month, p-value of χ 2 tests for differences between 
prevalence in the study and healthy population; * indicates a difference in the comparison of child-
parental reports in the asthma-P or in the reference-P population: ** (p<0.001) or *(p<0.05) 
 

Child-parental agreement was less often the case in the healthy population, as parental 

report on prevalence of thirteen of the sixteen physical and motor items (Table 2*) and of ten 

out of sixteen items regarding cognitive and social performance differed significantly from 

children’s. (Table 2*) In the healthy population, κ-values of child-parental agreement 

indicated poor agreement (κ < .20) on 75% of the items to fair agreement in the rest. Good 

agreement was seen for just one item concerning ear/nose problems (0.64).  

 

With respect to asthma symptoms, 60-80% of children reported wheezing, cough, daytime 

shortness of breath, or complaints due to passive smoking or during sports are reported by 
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children and by parents. (Table 4) Parents of children in the asthma population agreed on 

prevalence of most symptoms of asthma, though significantly more children than parents 

reported chest tightness and playtime symptoms, whereas more parents than children 

reported exercise symptoms. (Table4) 

Table 4 Comparison between child and parental report on prevalence of asthma-specific 

problems in the asthma population 

TACQOL-asthma Child (N=184) Parent (N=184) Wilcoxon2 
 

κ 

 Symptoms and Situations % % p-value  
Tightness chest 39 32 0.01 0.65 
Wheezing 62 59 0.60 0.63 
Cough 82 82 0.99 0.53 
Short of breath at night 40 50 0.18 0.71 
Short of breath during day 61 58 0.52 0.58 
Short of breath on exercise 63 73 0.01 0.31 
Pets 36 36 0.83 0.73 
Smoke  79 72 0.12 0.63 
Cold 38 44 0.19 0.45 
Heat 50 49 0.45 0.54 
Sports 62 61 0.58 0.67 
Playtime symptoms 48 41 0.04 0.56 
Treatment      
Visits general physician 29 30 0.86 0.56 
Visits Out-clinic 36 32 0.14 0.64 
Hospital admission 6 6 0.74 0.58 
Medication use at home 84 86 0.37 0.76 
Medication use elsewhere 47 57 0.01 0.49 
Medication forgotten 43 35 0.09 0.43 
Medication taken to prevent 56 52 0.19 0.59 
% of children endorsing problems in the last month, p-value of Wilcoxon test for differences and κ-
values for agreement between child and parental report 
 
K-values of child-parental agreement on symptoms indicated good to moderate agreement 

on all items, except shortness of breath during exercise (κ .315). 

85% of the children had moderate and severe asthma and reported to take their 

maintenance-medication at home. Almost 50% report to use medication elsewhere, to take 

preventive medication, and admit to forget medication on occasions. (Table4) 

Significantly less children with asthma rated their health as good, 37% compared to 62% in 

the healthy children (CI difference 18.4 to 32.8%). Parents of children with asthma rated their 

children’s health as good in 24%, compared to 52% in healthy children (CI difference 19.8 to 

36.8%). Significantly more children with asthma rated their health as (very) poor, 9.7% 

compared to 1.8% in healthy children (CI difference 3.8 to 12.2%). Of parents 10.7% rated 

the child’s health as (very) poor, compared to 3.8 % in healthy children (CI difference 2 to 

11.8%). 
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Discussion 

In this study, evaluation of distinct items is used to explain what problems attribute to a lower 

quality-of-life in generic physical, motor and autonomic scales in children with asthma than in 

healthy peers. Lower functional-scale scores in asthma are explained by a significantly 

higher rating of fitness complaints and trouble in motor activities that require endurance 

(running, sports, bike riding), while normal scores relate to no difference in ratings of 

problems in cognition and social performance. This study also shows that agreement 

between parents and children with asthma is quite good on prevalence of problems in 

asthma-specific and generic-questionnaires, except for some subjective physical and social 

problems. It is remarkable that only one in three children with asthma and one in two healthy 

children rate their health as good.  

 

It is important to realize that ratings in a quality-of-life questionnaire cannot tell the true 

prevalence of the health problems described in this study as there were no objective data to 

compare our reports with. However, as true prevalence in the asthma-population is known of 

relatively few of the problems described in this study, our data may indicate a preliminary 

insight into the health and health problems of children with asthma treated by paediatricians 

relative to healthy children. 

 

A comparison of prevalence of problems in our asthma population with that in other 

international studies in asthma is possible and uniformity is found on a high prevalence of 

asthma symptoms in many studies. 6-9,20-31 A subset of Dutch parents participated in a large 

multi centre European study (the AIRE study).9 The interview technique in the AIRE-study 

required instant recall by parents, which may give rise to lower endorsement of health 

problems than self-report by questionnaire in our study does.32. Dutch parents reported that 

40% of children with asthma had complaints during the night or during exercise, and missed 

days from school on a regular base. 9 The conclusion from the AIRE study was that lack of 

asthma control was highly frequent and not well identified by patients and parents.9 We found 

a similar rating of absence from school and of symptoms during the night, but a slightly 

higher rating on exercise problems (60%). The high prevalence of symptoms in our study is 

surprising considering that children regularly visited their doctors, had received optimal 

treatment according to Dutch guidelines, and had normal lung function values.14-16,24 As a 

consequence, we must conclude that children’s control of symptoms is sub optimal despite 
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strict asthma control. This is underlined by the finding that only one out of three children with 

asthma rated their health as good. 

 

Prevalence of generic health problems in childhood asthma has been described in 

epidemiological studies on distinct physical or behavioural problems.7,20-23,25 Our findings in 

children with asthma on prevalence of problems of physical activity, upper airway symptoms, 

headache, abdominal pain and fatigue seem to correspond with findings in these studies. 

Also our ratings in children with asthma of problems in school performance and social 

performance correspond with findings in these studies.21,25 Children with asthma in the 

present study report no differences on cognitive performance, and virtually none on social 

performance with healthy children. This finding is in agreement with findings in the study by 

Roder, who showed that children with asthma could not be distinguished from controls with 

respect to psychosocial performance.21 

 

Knowledge of prevalence of generic problems in healthy children mostly comes from parents 

or adolescents.31 One study, performed in reports by adolescents, also used the approach to 

evaluate ratings on distinct items in a generic quality-of-life questionnaire.8 Sixty percent of 

healthy 11-year-old children reported a high prevalence of stomachache and headache and 

forty percent reported mood and sleeping problems. Only half of these healthy children rated 

their own health as good.8 Unfortunately, the findings were not compared with a control 

group having a disorder. In our study, findings on prevalence of generic problems in healthy 

children served for the comparison with children with asthma. Though healthy children in our 

study are younger, they rate a similar prevalence of pains and fatigue as the 11 year old 

children; a similar proportion rate their health as good. 

 

Studies on the comparison of ratings by children and their parents showed that self-report in 

quality-of-life questionnaires by children with asthma might yield a higher prevalence of 

complaints compared to proxy report.5 Parents in our healthy population indeed seem to 

underestimate most problems of their children, except those in behaviour towards 

themselves. They rate lower prevalence of problems in concentration, reading, and learning 

at school as well as in attitude towards themselves. However, in the asthma population, 

children and parents report a similar prevalence of most problems, with the exceptions of 

underrating of concealed physical complaints and overestimation of obvious symptoms 

during exercise, concentration and impatience by parents. We do not know whether this 

agreement is the result from parental assistance of children with asthma, but we did not find 
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similar agreement between healthy children who may have received assistance from their 

parents while completing the questionnaires at home also. 

In another study on differences between parental and child report in the healthy population, it 

was concluded that discrepancies may reflect different definitions of health problems.6,13 It 

was recommended to collect data from both parties. Physicians should be cautious in the 

interpretation of responses about the health of children and be aware of differences in 

interpretation of problems in day-to-day performance between parents and children. 

 

Our method of collecting data may be subject to debate concerning reliability and subjectivity 

of recalled data.32 On the other hand, data collected with an interview technique in other 

studies may have similar disadvantages. Only studies with prospective use of calendars may 

be judged more reliable.  

 

 Knowledge of distinct problems in quality-of-life questionnaires may contribute to 

improvement of treatment strategies in childhood asthma, because it gives insight into bother 

in daily life by symptoms and medication use and into the amount of interference in day-to-

day performance due to both generic and asthma-specific problems. To guarantee early 

detection, we advocate the use of quality-of-life questionnaires in clinical asthma practice to 

evaluate both treatment effects on quality-of-life scale scores and on occurrence of distinct 

problems. Future studies must evaluate what intervention-strategies are most appropriate to 

reduce problems in day-to-day performance and to improve quality-of-life in children with 

chronic asthma. 

 

Conclusion 

The study of distinct problems endorsed in quality-of-life questionnaires by school-age 

children with asthma is important. It shows that significantly more children with asthma 

treated in paediatric practice express problems in physical and motor performance and poor 

health than healthy children do. Agreement on ratings in generic as well as disease-specific 

questionnaires between children and parents is moderate to good. Children with asthma 

report no differences with healthy children in social and cognitive performance.  
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